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SECTION 01010
SUMMARY OF WORK

PART 1 GENERAL

11 SECTION INCLUDES

A

H.

Contract Description

Regulatory Requirements and Permits
Work by Owner

Contractor Use of Site and Premises
Work Sequence

Project Sign

Specification Conventions

Abbreviations

1.2 CONTRACT DESCRIPTION

A. This project consists of the furnishing and installing all labor and materials for the
construction of the Anderson Water Treatment Plant including site work and yard piping.

In particular the contract consists of the following:

1. Provide construction of the water treatment plant, including the construction of
the new building including water proofing, drainage, and final site grading as
required.

2. Provide all site civil, mechanical piping, HVAC, plumbing, structural, architectural,
electrical, instrumentation, and all other ancillary work associated with the new
facility.

3. Install Owner-partially procured filter system equipment and appurtenances.
Review equipment schedules in the General sheets and coordinate with Owner.
Reference Volume IV Filter System Procurement Executed Contract Set.

4, Coordinate all sewer, water, and other utility tie-ins and assist with
commissioning of new facilities.

5. Coordinate with APCO, Inc. for controls and integration—supply and installation
of CP-1. See Volume | — Attachment A for detailed scope and fee.

6. The site must be secured at all times. If the contractor removes the existing fences
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(chain link, wrought iron, vinyl, etc.) then the permanent fence needs to be
installed immediately or temporary fencing installed to provide a site that is
continuously secured at all times.

1.3 REGULATORY REQUIREMENTS AND PERMITS
A Comply with all Federal, State, and local laws, regulations, and ordinances applicable to
work.
B. Reference in Contract Documents to local codes shall mean the codes in effect in the State
of Utah, Salt Lake County, West Valley City, and the Utah Division of Drinking Water.
C. Contractor shall apply for, pay for, and execute all permits applicable to the work.
D. Other standards and codes that apply to the work are designated in the Specifications.
1.4 WORK BY OWNER
A. Normal day-to-day operations of the water treatment plant and water distribution system
will be ongoing. Construction shall not isolate or interrupt the existing water transmission
and distribution activities, including, but not limited to, Owner’s staff operation,
maintenance, and repair except as specifically described herein.
B. Wherever existing systems and equipment are scheduled to be taken out of service,
Contractor shall coordinate with the Owner and provide several days of advance notice.
The Owner will operate all valves and equipment to shut off and isolate the system from
the flow stream.
1.5 CONTRACTOR USE OF SITE AND PREMISES
A Limit use of site and premises to allow:
1. Access by property owners.
2. Work by Owner.
3. Work by Contractor.
B. Construction Operations: Limited to construction and staging areas indicated by owner.
1.6 WORK SEQUENCE
A. Construct Work in a manner to meet the requirements of Section 1.2 above during
construction period, coordinate construction schedule and operations with Engineer:
B. Submit a proposed work sequence plan with schedule at preconstruction meeting for
approval. Contractor’s plan may differ from the suggested work sequence plan if the
Contractor has different solutions than those suggested, but update monthly.
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C. Proposed Work sequence should include the sequence of work that will be performed

including:

. Winter 2025 — Begin installation of site piping.

. Spring 2025— Begin construction on WTP Building.

. Summer 2025--Begin installation of new filtration equipment and piping.
. Fall 2025 — Complete interior building finishes.

. Winter 2026 — Startup and commissioning of new filtration equipment.

. Spring 2026 — Substantial completion and final completion.

1.7 PROJECT CONSTRUCTION SIGN

A Contractor shall provide a single project sign that complies with Granger-Hunter
Improvement District, Utah Division of Drinking Water State Revolving Fund, Bureau of
Reclamation Water Smart, and West Valley City requirements. Submit final sign design for
approval prior to construction.

1.8 ABBREVIATIONS

A Wherever the following abbreviations are used, they shall have the meanings indicated:
AASHTO American Association of the State Highway and Transportation Officials
ACI American Concrete Institute
AGA American Gas Association
AGMA American Gear Manufacturers’ Association
Al The Asphalt Institute
AlA American Institute of Architects
AISC American Institute of Steel Construction
AlSI American Iron & Steel Institute
AITC American Institute of Timber Construction
ANSI American National Standards Institute
APA American Plywood Association
API American Petroleum Institute
APWA American Public Works Association
AREA American Railway Engineering Association
ASCE American Society of Civil Engineers
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers
ASME American Society of Mechanical Engineers
ASQC American Society for Quality Control
ASTM American Society for Testing and Materials
AWPA American Wood Preservers Association
AWPI American Wood Preservers Institute
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AWS
AWWA
CBM
CLFMI
CRSI
DWTF
DIPRA
ETL
FHWA
IBC
ICEA
IEEE
IPCEA
ISA
ISO
ITE

American Welding Society

American Water Works Association

Certified Ballast Manufacturers

Chain Link Fence Manufacturers Institute
Concrete Reinforcing Steel Institute

Drinking Water Treatment Facility

Ductile Iron Pipe Research Association
Electrical Test Laboratories

Federal Highway Administration
International Building Code

Insulated Cable Engineers Association
Institute of Electrical and Electronics Engineers
Insulated Power Cable Engineers Association
Instrument Society of America

Insurance Services Office

Institute of Transportation Engineers

MUTCD Manual on Uniform Traffic Control Devices

NEC
NEMA
NEPA
NFPA
NFPA
OSHA
PCA
SAE
SEPA
SSPC
UBC
UDDW
uL
UPC
WCLIB
WCRSI
WRI
WWPA

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

National Electrical Code

National Electrical Manufacturers Association
National Environmental Policy Act

National Fire Protection Association

National Forest Products Association
Occupational Safety and Health Act of 1970
Portland Cement Association

Society of Automotive Engineers

State Environmental Policy Act

Steel Structures Painting Council

Uniform Building Code, International Conference of Building Officials

Utah Division of Drinking Water
Underwriters’ Laboratories, Inc.

Uniform Plumbing Code

West Coast Lumber Inspection Bureau
Western Concrete Reinforcing Steel Institute
Wire Reinforcement Institute

Western Wood Products Association

END OF SECTION
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SECTION 01014
WORK SEQUENCE

PART 1 GENERAL

1.1 OVERVIEW
A. The new WTP will be constructed at a site near Well #16. In general, construction of the
new WTP is not expected to significantly impact the distribution of drinking water to the
District and the District’s storage tanks.
B. Well #16 is to remain in service throughout the project. GHID requires access to the
Well.

1.2 WATER QUALITY OBJECTIVES

A. The backwash waste water quality from the new WTP must satisfy the following
objectives before release to the sanitary sewer system:

1. The pH shall be between 6 and 9.

2. Chlorine residual shall be less than 10 mg/L.
B. Owner will notify Contractor immediately if the water quality objectives are violated.
C. If Contractor’s actions result in a violation of the objectives or an imminent violation as

determined by Owner and/or Engineer, Contractor shall mitigate any damages, suspend
certain aspects of work if deemed necessary by Owner and Engineer, and fully
cooperate with Owner and Engineer to bring facility into compliance with the water
quality objectives at no cost to Owner.

D. Penalties and any and all related costs, including but not limited to legal and engineering
expenses, imposed on or incurred by Owner as a result of any bypass or water quality
objective violation caused by the actions or inactions of the Contractor, its employees,
subcontractors or agents, are to be borne in full by the Contractor.

1.3 MAJOR WORK ELEMENTS

A. Site Work
1. The site shall be cleared and graded to allow construction of the new facility.
2. Dewatering may be required and dewatering activities shall be taken into

consideration as part of the site work.

3. Yard piping is included as part of the site work and the sequence of installation
for yard piping shall be taken into consideration given the variety of piping
systems and associated bury depths. Consideration shall also be given to the
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numerous existing utilities. Yard piping includes but is not limited to a large
diameter chlorine contact chamber, sewer line and manholes, storm drain line
and catch basins, backwash waste line, raw water line and bypass valves and
vaults, and others.

4, One stormwater system is included as part of the site work.
5. Fencing around the site is included as part of the site work.
6. Improvements to the access road and paving is included as part of the site work.
7. Electrical conduit should be placed after the yard piping.
B. Water Treatment Plant
1. Pipelines and Bypass Valve Vaults
a. Prior to leaving each well site, raw water from each well will be dosed

with sodium hypochlorite to pre-oxidize the water for iron and
manganese removal and breakpoint chlorination for ammonia
reduction.

b. Raw water will be pumped by the Well #16 and #18 pumps into the
transmission line to the site (transmission line improvements to the site
by Owner and others under separate contract) and then into the WTP.

C. Raw water transmission line enters the site where there is a
bypass/isolation valve in the WTP bypass valve vault to direct water to
the WTP or to divert the water directly into the distribution system and
bypass the site. The bypass valve vault in the WTP provides the
capability to bypass the WTP which still receives the benefit of
additional contact time through the transmission pipelines on the site.

d. Treated water leaves the WTP through the bypass valve vault and
enters the distribution system. Following the pipe loop, the water goes
into the distribution system.

e. Future pretreatment or post-treatment processes may tie into the raw
water and/or filtered water pipelines. Area for future expansion is
included in the site design.

2. Horizontal Pressure Filter System

a. From the bypass valve vault in the WTP, the water will continue to flow
under pressure to the horizontal pressure filter system. The filter
system includes two (2) horizontal pressure filters with 3-isolated filter
cells each. The filter cells are backwashed in sequence using water from
other in-service cells and/or the distribution system.

b. Each filter cell contains GreensandPlus(TM) filter media with an
anthracite cap. The contractor shall precondition the media with
sodium hypochlorite according to the filter manufacturer’s instructions.
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The chlorinated water used for preconditioning may need to be
dechlorinated by the contractor prior to discharge into the sanitary
sewer system.

3. Water Treatment Plant Building

a. In addition to the treatment equipment, the WTP Building will include an
electrical control room, restroom, mezzanine, laboratory area, monorail crane,
and traveling bridge crane. The mezzanine will include space for mechanical
equipment and storage.

C. Disinfection Systems

1. Chlorine (as sodium hypochlorite) can be added as disinfectant at each well and
also directly upstream or downstream of the horizontal pressure filters at
dosing points inside the bypass valve vault.

2. The dose of chlorine is based on the flowrate as well as feedback readings from
an online chlorine residual analyzer. This system shall be fully functional and
operational and permitted by Utah Division of Drinking Water prior to
introducing any water to the distribution system.

3. The chlorine as liquid sodium hypochlorite is produced by onsite sodium
hypochlorite disinfection system (OSHGS) from electricity, water and a brine
solution. OSHGS are located at each well and inside the WTP.

4, New OSHGS will be provided in the WTP.
D. Electrical, Instrumentation and Control Systems
1. Permanent (Rocky Mountain Power) and temporary (the District’s already

purchased Emergency Generator) electrical power shall be provided for the
facility and maintained. Contractor is responsible for coordinating with Rocky
Mountain Power and the Owner to establish both temporary (during
construction) and permanent electrical power supply to the site.

2. A Supervisory Control and Data Acquisition (SCADA) System will be included as
part of the facility by others. This system will allow automated and remote
control/monitoring of the facility and must be functional prior to plant start-up.
Contractor is responsible for coordinating with the Owner’s integrator and with
the filter system manufacturer for electrical, controls, and SCADA.

3. Electrical conduit should be placed after the yard piping.

1.4 SUBMITTALS
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A. Provide detailed outage and time schedule plan for each work item that may impact
plant operation. Provide long-range and short-range plans, as appropriate for
coordinating work with Owner.

B. Submit in accordance with Section 01300.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

3.1 GENERAL

A Owner will continue to pump water from the wells into the distribution system
throughout the construction period and until the new facility becomes fully operational.
During this time Contractor shall be responsible for minimizing impacts to the operation
of the wells, transmission and distribution lines caused by construction and related
activities. Power must be maintained in order to keep the wells operational. All planned
work that will have a direct or potential impact to the existing operations shall be
scheduled and coordinated with the Owner at least two weeks prior to the start of
work.

B. Contractor’s means and methods shall be implemented such that the existing
infrastructure shall remain in continuous satisfactory operation during the entire
construction, startup and commissioning periods. Work shall be scheduled and
conducted by Contractor such that it shall not impede any process, create potential
hazards to operating equipment and plant personnel, or reduce the quality of the
finished water. In performing the work shown and specified, Contractor shall plan and
schedule the work to meet both the constraints outlined in this section and operating
requirements.

C. Contractor has the option of providing additional temporary facilities that can eliminate
a constraint, provided it is done without additional cost to the Owner, presents no
safety hazards, and provided that all requirements of these Specifications are fulfilled.

D. Contractor shall be responsible for coordinating all shutdowns with the Owner and
Engineer. Contractor shall, whenever possible, combine discrete shutdown procedures
identified in this section or by Contractor into a single shutdown when the duration of
the shutdowns or the work requirements allow such combining to occur on a unit
process or work area. The intent of combining procedures is to minimize the impacts
upon operations and processes by limiting the number of shutdowns required.

E. Contractor shall not shut off or disconnect any operating system unless approved by the
Owner, in writing. All operations and shutdowns shall be executed by the Owner unless
otherwise noted. Contractor shall seal Owner-operated gates and valves to prevent
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unnecessary leakage. After Contractor’s work has been completed, Contractor shall
remove the seal to the satisfaction of the Engineer.

F. Contractor shall be responsible for providing all temporary pipelines, valves, pumps,
meters, backflow preventers, spare parts, supports, electrical, power, controls, any
other appurtenances, and labor required for the installation and operation of temporary
bypass lines, pumping systems, processes, or conveyance systems required to maintain
operations of the plant during construction activities, including those items deemed
appropriate and/or necessary by the Owner and Engineer for satisfactory operation of
the facility.

G. Contractor shall be responsible for washing down and cleaning and disinfecting all tanks,
adsorbers, vessels, pipelines, and other work areas. It is the responsibility of the
Contractor to remove all washdown, cleaning, and stormwater that accumulates in the
work areas. Contractor shall also be responsible for removal and disposal of all
construction debris from work areas, basins, pipelines and job site in general.

H. Contractor’s schedule shall include a period for water testing of all the processes in the
new WTP (using potable water) for the Owner to become oriented with the
components, troubleshoot operations, determine likely operating conditions, and
ensure compliance with all regulatory requirements. This testing period shall be no less
than 48 hours but the Owner may decrease the testing period at the Owner’s discretion.
During the testing period, the Contractor shall make personnel available to troubleshoot
and remedy items that are found to be deficient according to the Contract Documents.
During the testing period the water shall be temporarily sent to the detention basin or
storm drain system. At the completion of the testing period and after the results of
water analyses have indicated compliance with all regulatory requirements, an
operating permit has been issued by the Utah Division of Drinking Water, and at the
discretion of the Owner, water shall be sent to the District’s distribution system.

1. Contractor shall notify Owner two weeks prior to beginning of the test and
demonstration period.

3.2 WTP ON-SITE WORK SEQUENCE

A The Contractor shall submit a detailed plan for the Work, portions of which are listed
herein, for general review and consideration by the Owner and Engineer. In all cases,
operation of existing plant equipment and processes must be maintained to maintain
compliance with the Owner’s Water Quality Objectives.

B. Some work elements may be done simultaneously. Not all construction activities are
noted. Coordinate construction schedule to incorporate the listed Major Work Elements
items as a minimum.

C. Planned Outages

1. Contractor shall notify the Owner and Engineer in writing at least two weeks in
advance of any requested planned outage, unless otherwise noted.

GRANGER-HUNTER IMPROVEMENT DISTRICT WORK SEQUENCE
ANDERSON WATER TREATMENT PLANT SECTION 01014 -5



2. Operating processes, systems, individual equipment items, piping, or controls
shall be isolated, dewatered, decommissioned, de-energized, or depressurized
only during scheduled, planned outages. The treatment plant manager, or
designated representative, shall have the right to cancel or terminate an outage
at no cost to the Owner when in his opinion the potential for a safety hazard or
violation of the discharge permit exists. However, this does not relieve the
contractor of the responsibility to maintain a safe working environment and to
maintain treatment plant operations.

3. If requested by the Owner or Engineer, the Contractor shall send a
representative to meet with plant and Engineer’s staff to plan activities during
the requested outage.

4, Outages shall not be permitted on Fridays, weekends, or Holidays. Shutdowns
shall not occur on consecutive days unless previously approved by the Engineer
and accepted by the Owner.

D. Monitoring for Water Quality Objectives compliance when unit processes are out of
service, being temporarily modified, or otherwise impacted during construction shall be
the responsibility of the Owner. If Contractor’s construction activities impact Owner’s
ability to sample for compliance, Contactor shall provide assistance as necessary,
including but not limited to labor, tools, equipment, and temporary structures.

E. Contractor’s schedule shall include critical work elements generally noted herein and a
sequence to:

1. Comply with water quality objectives of the finished water and the backwash
wastewater.

Maintain the highest possible level of treatment during construction.
Continuously maintain water quality monitoring and control functions.

Ensure the availability of adequate electrical power.

vk wN

Ensure the availability of support systems at all times during the completion of
this contract.

F. Suggested schedule considerations for Contractor:

1. Dewatering of the site may be necessary in order to allow construction of
certain components. Schedule allowance for dewatering should be provided by
the Contractor.

2. It is expected that a majority of the on-site work can be completed without
interrupting the existing transmission and distribution processes. Therefore,
critical on-site work elements will generally be determined by Contractor to
efficiently stage and complete the work.

3. Final tie-in to the new off-site pressurized transmission and distribution lines is
expected to be a critical period in the transition of flow to the new WTP.
Contractor shall submit schedules and work plans for this transition period for
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review and approval by the Owner at least four weeks prior to the start of the
transition. The transition period may not commence until all testing and check-
out procedures at the new WTP have been completed and approved.

4, Other critical tie-ins are the final tie-in of the new gravity sewer line to the
existing gravity sewer line.

5. For the installation of the filters, it is noted that neither the roof structure nor
the bridge crane is designed to support vessels. For installation of the filter
system media, it is noted that the bridge crane may be used to load media if
scheduled correctly by Contractor.

6. Well #16 must remain in service during the irrigation season (April 1 through
October 31). All major outages (new transformer, relocation of the generator)
shall be scheduled during the non-irrigation season.

END OF SECTION
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PART 1 GENERAL

SECTION 01019
CONTRACT CONSIDERATIONS

1.1  SECTION INCLUDES

A. Application for Payment.

B. Change procedures.

1.2 RELATED SECTIONS

A. Document EJCDC - C-700 (General Conditions. Contract sum/price including allowances).

B.

C.

Section 01025 — Measurement and Payment

Section 01300 - Submittals: Schedule of Values.

D. Section 01600 - Materials and Equipment.

E.

Section 01700 - Contract Close-out.

1.3 APPLICATIONS FOR PAYMENT

A. Submit three copies of each application on EJCDC C-620. Contractors Standard Form or
electronic media printout will be considered acceptable.

B. Content and Format: Utilize Schedule of Values for listing items in Application for
Payment. For each item, provide a column for listing: ltem Number, Description of Work,
Unit Price, Quantity, Amount, Previous Applications, Work in Place under this Application,
Authorized Change Orders, Total Completed to Date of Application, Percentage of
Completion, Balance to Finish, and Retainage.

C. Revise schedule to list approved Change Orders with each Application for Payment.

D. Payment Period: Payment period shall be established by Owner in conformance with the
Agreement and the General Conditions.

E. Waiver of Liens: The Contractor shall provide a Waiver of Lien to the Owner as part of the
Application for Payment.

F. Prepare Application for Final Payment as specified in Section 01700.

G. When Engineer requires substantiating information, submit data justifying dollar amounts
in question.
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1.4  CHANGE PROCEDURES

A.  The Engineer will advise of minor changes in the Work not involving an adjustment to
Contract Price or Contract Time by issuing supplemental instructions on EJCDC Form 940
Work Change Directive.

B. Contractor will submit the name of the individual authorized to receive change
documents and be responsible for informing others in contractor’s employ or
subcontractors of changes to the work.

C. The Engineer may issue a Notice of Change which includes a detailed description of a
proposed change with supplementary or revised Drawings and specifications, and a
change in Contract Time for executing the change. Contractor will prepare and submit
an estimate within ten (10) days.

D. The Contractor may propose changes by submitting a request for change to the
Engineer, describing the proposed change and its full effect on the Work. Include a
statement describing the reason for the change, and the effect on the Contract Price and
Contract Time with full documentation. Document any requested substitutions in
accordance with Section 01600 Materials and Equipment.

E. Stipulated Sum/Price Change Order: Based on Contractor’s request for a Change Order
as approved by the Engineer.

F. Unit Price Change Order: For pre-determined unit prices and quantities, the Change
Order will be executed on a fixed unit price basis. For unit costs or quantities of units of
work which are not pre-determined, execute Work under a Work Directive Change.
Changes in Contract Price or Contract Time will be computed as specified for Time and
Material Change Order.

G.  Work Directive Change: Engineer may issue a directive, on EJCDC 940 Work Change
Directive signed by the Owner, instructing the Contractor to proceed with a change in
the Work, for subsequent inclusion in a Change Order. Document will describe changes
in the Work, and designate method of determining any change in Contract Price or
Contract Time. The Contractor shall promptly execute the change.

H.  Time and Material Change Order: Submit itemized account and supporting data after
completion of change, within time limits indicated in the Conditions of the Contract.
Engineer will recommend to the Owner the change allowable in Contract Price and
Contract Time as provided in the Contract Documents.

l. All change orders and work directive changes must be approved by the Owner and
funding agencies prior to commencing the change.

J. Maintain detailed records of work done on Time and Material basis. Provide full
information required for evaluation of proposed changes, and to substantiate costs for
changes in the Work.
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K. Change Order Forms: EJCDC 941 as provided herein.

L. Execution of Change Orders: Engineer will issue Change Orders for signatures of parties
as provided in the Conditions of the Contract.

M.  Promptly revise progress schedules to reflect any changes in contract time, revise sub-
schedules to adjust time for other items of work affected by the change and resubmit.

N. Revise project record documents per the changes.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used

END OF SECTION
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SECTION 01025
MEASUREMENT AND PAYMENT

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Description of Work
B. Authority
C. Payment
D. Defect Assessment
E. Non-Payment for Rejected Products
F. General Description of Measurement and Payment
1.2 DESCRIPTION OF WORK
A. Bid schedule includes all disciplines for furnishing and installing all labor and materials for
the construction of the water treatment plant including site work, yard piping, and Well #16
upgrades, and related improvements.
13 AUTHORITY
A.  Take all measurements and compute quantities to estimate percent complete of each item
listed in the schedule of values. The Engineer will verify measurements and quantities and
percent complete.
14 PAYMENT
A Payment Includes: Full compensation for all required labor, products, tools, equipment,
plant, transportation, services and incidentals; erection, application or installation of an item
of the Work; overhead and profit.
1.5 DEFECT ASSESSMENT
A. Replace the Work, or portions of the Work, not conforming to specified requirements.
B. If, in the opinion of the Engineer, it is not practical to remove and replace the Work, the
Owner will direct one of the following remedies:
1. The defective Work may remain, but the unit sum will be adjusted to a new sum at
the discretion of the Engineer.
2. The defective Work will be partially repaired to the instructions of the Owner, and
the unit sum will be adjusted to a new sum at the discretion of the Engineer.
C. The individual specification sections may modify these options or may identify a specific
formula or percentage sum/price reduction.
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D.  The authority of the Engineer to assess the defect and identify payment adjustment, is final.

13 NON-PAYMENT FOR REJECTED PRODUCTS

A Payment will not be made for any of the following:

1. Products wasted or disposed of in a manner that is not acceptable.

2. Products determined as unacceptable before or after placement.

3. Products not completely unloaded from the transporting vehicle.

4, Products placed beyond the lines and levels of the required Work.

5. Products remaining on hand after completion of the Work.

6. Loading, hauling and disposing of rejected Products.

7. Removing rejected materials and/or work and replacing with materials and/or work

in compliance with these specifications.
1.6 GENERAL DESCRIPTION OF MEASUREMENT AND PAYMENT

A Measurement and Payment for the bid items listed in Schedule A shall be on the basis of
the description in the Technical Specifications and Drawings. Unless the work to be done
is so specifically called out to be measured and paid for Schedule A, payment for such
work shall be included in other applicable items, and there shall be no separate
measurement and payment for the work.

B. Items listed in Document 00410 — Bid Form as lump sum (L.S.) shall include all work for
the complete installation as generally described in the Drawings and the Technical
Specifications.

C. Payment shall be made at the contract bid price listed in the Bid Form.

D. Partial payment for unit price bid items and lump sum bid items only partially completed
at the end of monthly pay periods shall be made based upon the Engineers interpretation
of the percentage of work completed. Partial payment for materials delivered and stored
will be considered, if said materials have been submitted to the Engineer for review per
Section 01300, and supporting invoices and documentation have been provided.

E. Quantities indicated in the Bid Form are for bidding and contract purposes only, unless
specified otherwise in the Technical Specifications.

F. If the actual work requires more or fewer quantities than those quantities indicated in the
Bid Form, the Contractor shall provide the required quantities.
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G. Payment includes: Full compensation for all required labor, products, tools, equipment,
materials, transportation, services and incidentals, erection, application or installation of
an item of the work, including mobilization, demobilization, supervision, overhead and
profit.

H. Final payment for work governed by unit prices will be made on the basis of the actual
measurements and quantities accepted by the Engineer multiplied by the unit price for
work which is incorporated in or made necessary by the work unless specified otherwise.

1.7 Bid Schedule

SCHEDULE OF BID ITEMS — WTP AND RELATED FACILITIES

1. Item #1 — Permits.
A. Measurement shall be in the form of a lump sum, for the job, complete.

B. Payment covers cost of coordinating with City staff and completing necessary paperwork,
signatures, and related requirements to obtain and pay for the West Valley City building
permit and all necessary permits for the project. Verification of payment shall be
submitted with Application for Payment.

2. Item #2 — Furnish the Filter System in Accordance with Volume IV.
A. Basis of Measurement: Lump Sum
B. Basis of Payment: See the Executed Contract Documents in Volume IV.

3. Item #3 — All Work as shown and specified in Volumes |, II, lI, IV including acceptance of
Filtration Equipment System Assignment, and installation of Filtration Equipment System.

A. Basis of Measurement: Lump Sum

B. Basis of Payment: Unless otherwise itemized separately in the Unit Price Schedule,
Payment will be made at the contract lump sum price for all project improvements,
complete and operational, based on agreed upon Schedule of Values submitted by the
Contractor. Included in this item are all costs to manufacture, furnish, construct, install,
etc. all components of this project and associated site improvements and shall include
coordination with the Owner, vendors, and other Contractors noted in the Contract
Documents; progress meetings, project administration, submittals, equipment,
materials, labor, assembly, testing, startup, training, commissioning, and all other items
of expense for a complete and functional systems per the Contract Documents.

C. Includes all disciplines and dewatering in accordance with specification Section 02140.
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PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

END OF SECTION
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SECTION 01039
COORDINATION AND MEETINGS

PART 1 GENERAL

11 SECTION INCLUDES

A. Coordination.
B. Field engineering.
C. Progress Meetings.

1.2 COORDINATION

A. Coordinate scheduling, submittals, and Work of the various sections of specifications to
assure efficient and orderly sequence of installation of interdependent construction
elements.

B. Coordinate space requirements and installation of mechanical and electrical work which

are indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and
conduit, as closely as practicable. Utilize spaces efficiently to maximum accessibility for
other installations, for maintenance, and for repairs.

C. Coordinate completion and clean up of Work of separate Sections in preparation for
Substantial Completion.

D. Coordinate startup with the Owner, Engineer, and state agencies.

E. Verify that utility requirement characteristics of operating equipment are compatible
with building utilities. Coordinate work of various sections having independent
responsibilities for installing, connecting to, and placing in service, such equipment.

F. After Owner’s assumption of the completed project, coordinate access to site for
correction of defective Work and Work not in accordance with Contract Documents, to
minimize disruption of Owner's activities.

1.3 FIELD ENGINEERING

A. The Contractor will locate and protect survey control and reference points. Replacement
of survey control and reference points will be at the contractor’s expense.

B. Control datum for survey is that established by Owner provided survey.
C. Verify set-backs and Easements, confirm drawing Dimensions and elevations.
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14 PROGRESS MEETINGS

A. The Engineer will schedule and administer meetings as needed by Owner and Contractor

throughout progress of the Work.

B. Attendance Required: Job superintendent, major Subcontractors and suppliers, Owner,

and Engineer, as appropriate to agenda topics for each meeting.
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PART 2 PRODUCTS

Review minutes of previous meetings.

Review of Work progress.

Field observations, problems, and decisions.

Identification of problems which impede planned progress.
Review of submittals schedule and status of submittals.
Review of off-site fabrication and delivery schedules.
Maintenance of progress schedule.

Corrective measures to regain projected schedules.
Planned progress during succeeding work period.
Coordination of projected progress.

Maintenance of quality and work standards.

Review Cleanup and restrictions.

Effect of proposed changes on progress schedule and coordination.
Other business relating to Work.

Contractor site safety concerns

Change Order, WCD, and RFI Logs

Not Used

PART 3 EXECUTION

Not Used
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SECTION 01063

HEALTH AND SAFETY
PART 1 GENERAL
1.1 SECTION INCLUDES
A. This section specifies procedures for complying with applicable laws and regulations

related to safety and health of the worker and the public. It is not the intent of the
Owner or the Engineer to develop and/or manage the safety and health programs of
Contractors or in any way assume the responsibility for the safety and health of their
employees. It is required that all Contractors adhere to applicable Federal, State, and
local safety and health standards.

B. This section describes the Accident Prevention Program that is a subset of the Safety
Program.

1.2 REFERENCES

A. Comply with and enforce on-the-job site current applicable local, State, and Federal
Health and Safety Standards, including, but not limited to, the following:

Reference Title

29 USC 651 et seq. Federal Occupational Safety and Health Act

29 CFR 1910 OSHA General Health and Safety Standards

29 CFR 1926 OSHA Construction Safety and Health Standards

Utah Occupational Safety and Health Act
SARA Title Ill Emergency Planning and Community Right-to-Know

13 DEFINITIONS

A. A hazardous substance is defined as follows:
1. A substance classified as “dangerous waste” in accordance with local codes and
49 CFR 173.127 or that in sufficient quantities would be classified as “dangerous
wastes.”
2. A solid waste, or combination of solid wastes, that, because of its quantity,

concentration, or physical, chemical, or infectious characteristics, may 1) cause
or significantly contribute to an increase in mortality or increase in serious,
irreversible, or incapacitating reversible illness; or 2) pose substantial present or
potential hazard to human health or the environment when improperly treated,
stored, transported, or disposed or otherwise managed.

3. Asbestos material.
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4, Polychlorinated biphenyls (PCBs), polynuclear aromatic hydrocarbons (PHAs),
explosives, radioactive materials, and other materials designated as hazardous
by regulating agencies having jurisdiction over such matters.

B. A contaminated substance is defined as follows:

1. A substance containing materials in sufficient quantities as hydrocarbons, PCBs,
diesel fuels, gasoline, heavy metals, solvents, and other types of fuel oils present
in the soil, water, or air.

2. An element, compound, mixture, solution, or substance designated under
Section 102 of CERCLA and/or applicable parts of MTCA.

3. A hazardous waste having the characteristics identified under or listed pursuant
to Section 3001 of Solid Waste Disposal Act (i.e., RCRA) except those suspended
by an act of Congress.

4, A toxic pollutant listed under Section 307 (a) of the Federal Water Pollution
Control Act (FWPCA).

5. A hazardous air pollutant listed under Section 112 of the Clean Air Act.

6. An imminently hazardous chemical substance or mixture with respect to which

the EPA administrator has taken action pursuant to Section 7 of the Toxic
Substance Control Act.

C. Confined space is defined as follows:

1. It is large enough and so configured that a person can bodily enter and perform
assigned work.

2. It has limited or restricted means of entry or exit.
3. It is not designed for continuous employee occupancy.
D. Permit-Required Confined Space. A confined space that has one or more of the following

characteristics:

1. Contains or has potential to contain a hazardous atmosphere.

2. Contains material that has potential for engulfing an entrant.

3. Is shaped inside in such a way that someone entering could be trapped or
asphyxiated.

4, Contains other recognized serious safety or health hazards.

1.4 SUBMITTAL PROCEDURES

A. The following submittals shall be provided in accordance with Section 01300,
Submittals:
GRANGER-HUNTER IMPROVEMENT DISTRICT HEALTH AND SAFETY

ANDERSON WATER TREATMENT PLANT SECTION 01063 - 2



1. Accident Prevention Program for the Contractor. This program shall outline the
anticipated hazards and safety controls necessary to safeguard Contractor’s
employees. The public and other personnel shall be specific to the job and site,
meet federal, state and local jurisdictional requirements. The program will be
reviewed for compliance with this Section prior to the start of work.

2. Revisions. Revise the accident prevention program prior to the start of work to
accommodate changes requested by the District and/or regulatory agencies or
jurisdiction. Post a copy of the accepted program at the Contractor’s job site
office, and each of the subcontractor’s offices. Three additional copies shall be
provided to the Engineer.

3. Health and Safety equipment and/or training material as specified in this
section.

15 QUALITY ASSURANCE

A. Ensure that subcontractors receive a copy of this Specification section. The Contractor is
responsible for ensuring compliance with the Accident Prevention Program.

B. Coordinate with the Engineer to obtain approval to disconnect or reconnect utilities.

C. Coordinate with the Engineer and Owner regarding the shutdown and safety
tagout/lockout of pressurized systems, electrical, mechanical, pneumatic, hydraulic, etc.
systems, and other equipment and utilities.

D. Maintain good housekeeping in work areas.

E. Ensure that all health and safety submittals are reviewed and approved by a Certified
Safety Professional (CSCP) and/or Certified Industrial Hygienist (CIH).

F. Provide a qualified health and safety supervisor, with responsibility and full authority to
coordinate, implement and enforce the Contractor’s accident prevention program for
the duration of this Contract. The name and telephone number of the safety supervisor
shall appear in the accident prevention program.

1.6 SPECIAL CONSIDERATIONS

A This paragraph describes certain minimum precautions for consideration in developing
an Accident Prevention Program. It supplements the regulatory requirements. Failure to
comply with safety and health regulations may result in work suspension until adequate
safety and health measures are implemented.

1. Hazard Communication
a. Provide a written Hazard Communication Program and emergency
management plan addressing the potential hazardous substances on
site.
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Prior to commencing work, provide a list and corresponding Material
Safety Date Sheets (MSDS) for hazardous chemicals to be used on site. If
no hazardous chemicals are to be used, provide statement to that
effect.

2. Confined Space

a.

The nature of work under this Contract may expose workers to permit-
required confined spaces having possible toxic and oxygen fluctuation
conditions.

b. Prior to execution of work in confined spaces, submit a written confined
space safety program that meets the requirements 29 CFR 1910.146
and applicable Utah regulations.
3. Other Site Safety Considerations. Supply to Engineer for review prior to

commencing work on this Contract, a comprehensive written Accident
Prevention Program covering the Contractor’s activities on site. As a minimum,
the program shall include the following:

a. Respiratory Protection

b. Accident/Injury Reporting

C. Emergency Plan (SARA Title-ifi—Community Right-to-Know)

d. Personal Protective Equipment

e. Fall Restraint and Fall Arrest

f. Fire Safety and Prevention

g. Hand and Power Tools

h. Welding and Cutting

i Electrical

j. Vehicles and Other Motorized Equipment

k. Tagout/Lockout Hearing Conservation

4. Special Hazards

a. Infectious Disease. Sewers carry a wide spectrum of disease-producing
organisms. Submit a written hazard communication and biological blood
borne pathogen program detailing the preventive measures to be taken
by the Contractor to provide an appropriate work environment for its
employees as well as other employees on site. These may include, but
are not limited to the following:

e Instruction in appropriate measures to avoid contamination.

e A preventative inoculation program (tetanus/diphtheria, etc.)
available to all personnel.

e Clothing to protect against infection, including rubber boots with
full sole and heel steel insert-liners, safety glasses or goggles, and
gloves.
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e Facilities for workers to clean up and wash.

b. Sodium Hypochlorite (NaOCI). Sodium hypochlorite is used as a
disinfectant in water treatment as well as a membrane cleaning
chemical. Ingestion of NaOCl can cause irritation of the membranes of
the mouth and throat, stomach pain, and possible ulceration. Inhalation
may cause burns, cough, and pulmonary edema. In small
concentrations, NaOCl can cause irritation, burning, and blistering of the
skin and irritation and burning of the eyes. At a minimum, provide a
written hazard communication program detailing the preventive
measures to be taken by the Contractor to provide an appropriate work
environment for its employees as well as other staff on site.

Sodium Bisulfate (NaHSO,) Sodium Bisulfate is used as a neutralizing
agent for the sodium hypochlorite (when used in membrane cleaning. It
is an acid salt. Sodium Bisulfate is very irritating to the skin and can
cause severe eye damage if contact occurs. Also, swallowing the
chemical can cause symptoms, such as diarrhea, vomiting, and low
blood pressure. At a minimum, provide a written hazard communication
program detailing the preventive measures to be taken by the
Contractor to provide an appropriate work environment for its
employees as well as other staff on site.

C. Process Safety Management. Waste treatment plants must comply with
the provisions of the Process Safety Management Regulations, 29 CFR
1910.119. This project may affect the regulated processes. Submit a
written Process Safety Management Plan. At a minimum, the plan
should cover the following:

e Process Safety Information

e Operating Procedures

e Management of Change

e Contractors or Subcontractors
e Review of Hot Work Permits

e Process Hazard Analysis

e Safe Work Practices

e Pre-startup Safety Review

e Mechanical Integrity

e Emergency Planning and Response
e Training

e Compliance Audits

d. Contaminant Gases. Contaminant gases that may be encountered
include but are not limited to Hydrogen Sulfide, Methane, Carbon
Monoxide, Carbon Dioxide, Chlorine Gas and Sulfur Dioxide. Provide a
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written Emergency Management Plan to address these and other
potential hazardous substances on site.

e. Fall Protection. Work activities on this project may expose employees to
fall hazards. Contractor must provide a written Fall Protection Plan for
each fall hazard encountered throughout the project.

1.7 UTILITIES
A. Take appropriate precautions in working near or with utilities and dangerous substances

during the performance of work in order to protect the health and safety of the worker,
the public, property, and the environment.

PART 2 NOT USED

PART 3 EXECUTION

3.1 SAFETY AND HEALTH COMPLIANCE

A. Occasionally, the Owner may audit the Contractor’s Accident Prevention Program. The
Owner reserves the right to stop that portion of the Contractor’s work that is
determined to be a serious health and safety violation. Ongoing work that is considered
a safety or health risk by the Owner shall be corrected immediately.

1. Ensure that necessary air monitoring, ventilation equipment, protective
clothing, and other supplies and equipment as specified are available to
implement the Accident Prevention Program.

2. Notify the Engineer and Owner immediately of accidents resulting in any serious
injury or immediate or probable fatality to any employees or public, or which
result in hospitalization of any employees.

3.2 ACCIDENT PREVENTION PROGRAM REVISIONS

A. In the event that involved regulatory agencies or jurisdictions determine the Accident
Prevention Program or associated documents, organizational structure, or
Comprehensive Work Plan to be inadequate to protect employees and the public:

1. Modify the Program to meet the requirements of said regulatory agencies or
jurisdictions, and;

2. Provide the Engineer and the Owner with the revisions to the Program within 7
days of the notice of deficiency.

END OF SECTION
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SECTION 01090
REFERENCE STANDARDS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Quality assurance.
B. Schedule of references.

1.2 RELATED SECTIONS
A. General Conditions.

13 QUALITY ASSURANCE
A. For products or workmanship specified by association, trade, or Federal

Standards, comply with requirements of the standard, except when more rigid
requirements are specified or are required by applicable codes.

B. Conform to reference standard by date of issue current on date of Contract
Documents.
C. Maintain copy at job site during submittals, planning, and progress of the

specific work, until Substantial Completion.

D. Should specified reference standards conflict with Contract Documents, request
clarification from Engineer before proceeding.

E. The contractual relationship of the parties to the Contract shall not be altered
from the Contract Documents by mention or inference otherwise in any
reference document.

1.4 SCHEDULE OF REFERENCES

AA Aluminum Association
818 Connecticut Avenue, N.W.
Washington, DC 20006

AASHTO American Association of State Highway
and Transportation Officials
444 North Capitol Street, N.W.
Washington, DC 20001
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ACI

AGC

AlA

AISC

AlSI

ANSI

ASTM

AWS

AWWA

CDA

CRSI
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American Concrete Institute
Box 19150

Reford Station

Detroit, Ml 48219

Associated General Contractors of America
1957 E Street, N.W.

Washington, DC 20006

American Institute of Architects

1735 New York Avenue, N.W.

Washington, DC 20006

American Institute of Steel Construction
400 North Michigan Avenue

Eighth Floor

Chicago, IL 60611

American Iron and Steel Institute
1000 16th Street, N.W.
Washington, DC 20036

American National Standards Institute
1430 Broadway
New York, NY 10018

American Society for Testing and Materials
1916 Race Street
Phildelphia, PA 19103

American Welding Society
550 LeJeune Road, N.W.
Miami, FL 33135

American Water Works Association
6666 West Quincy Avenue
Denver, CO 80235

Copper Development Association
57th Floor, Chrysler Building

405 Lexington Avenue

New York, NY 10174

Concrete Reinforcing Steel Institute
933 Plum Grove Road
Schaumburg, IL 60195

REFERENCE STANDARDS

SECTION 01090 - 2



DEQ

EJCDC

EJMA

FS

ICBO

IEEE

ML/SFA

NAAMM

NCMA

NEMA

NFPA

GRANGER-HUNTER IMPROVEMENT DISTRICT
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Utah Department of Environmental Quality
Utah Division of Drinking Water

P.O. Box 144830

Salt Lake City, Utah

84114-4830

Engineers' Joint Contract Documents Committee
American Consulting Engineers Council

1015 15th Street, N.W.

Washington, DC 20005

Expansion Joint Manufacturers Association
25 North Broadway
Tarrytown, NY 10591

Federal Specification General Services Administration
Specifications and Consumer Information
Distribution Section (WFSIS)

Washington Navy Yard, Bldg. 197

Washington, DC 20407

International Conference of Building Officials
5360 S. Workman Mill Road

Whittier, CA 90601

Institute of Electrical and Electronics Engineers
345 East 47th Street

New York, NY 10017

Metal Lath/Steel Framing Association
221 North LaSalle Street
Chicago, IL 60601

National Association of Architectural Metal
Manufacturers

221 North LaSalle Street

Chicago, IL 60601

National Concrete Masony Association
P.O. Box 781
Herndon, VA 22070

National Electrical Manufacturers' Association
2101 'L' Street, N.W.
Washington, DC 20037

National Fire Protection Association
Battery March Park
Quincy, MA 02269
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Not Used

PCA
PS
SSPC
uDOT
PART 2 PRODUCTS
PART 3 EXECUTION

Not Used
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Portland Cement Association
5420 Old Orchard Road
Skokie, IL 60077

Product Standard
U. S. Department of Commerce
Washington, DC 20203

Steel Structures Painting Council
4400 Fifth Avenue
Pittsburgh, PA 15213

Utah Department of Transportation

4501 South 2700 West
Salt Lake City, UT 84114

END OF SECTION
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SECTION 01300
SUBMITTALS

PART1 GENERAL

1.1  SECTION INCLUDES

A.

Web-based administration of submittals Submittal procedures.
Construction progress schedules.

Proposed products list.

Shop drawings.

Product data.

Samples.

Manufacturers' instructions.

Manufacturers' certificates.

Spare parts and maintenance materials

1.2  RELATED SECTIONS

A.

C.

Section 01400 - Quality Control: Manufacturers' field services and reports.

Section 01700 - Contract Close-out: Contract warranty and manufacturer's certificates
and close-out submittals.

Section 01730 — Operation and Maintenance Data.

1.3 WEB-BASED ADMINISTRATION OF SUBMITTALS

A.

Contractor shall pay for and utilize a web-based Cloud Construction Administration
Software (Software) throughout the construction process to aid the project
communication and submittal review process.

Contractor shall be responsible for all costs and fees associated with the software through
the duration of the Contract.

Contractor shall be responsible for all startup and setup required for the successful
operation of the software. The Contractor shall provide assistance to and coordinate
assistance as required throughout the project to the Engineer, the Owner, and their
designated representatives to successfully apply the software and its application to the
Project. The Engineer, Owner and their representatives are responsible for their own
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hardware, web access, and internal operating systems necessary to access the Cloud web-
based software website.

D. The use of Construction Administration Software does not eliminate the Contractors’
responsibilities for maintaining (in a safe place at the site) one record hard copy of all
Drawings, Specifications, Addenda, Change Orders, Work Change Directives, Field Orders,
and written interpretations and clarifications in good order and annotated to show
changes made during construction under the General Conditions.

E. The items below provide a general list of documents intended to be stored, transmitted
and accessed with the Web-based Cloud Construction Administration Software:

1. The items below provide a general list of documents intended to be stored,
transmitted and accessed with the Web-based Cloud Construction
Administration Software:

2. Submittals including Shop Drawings — Contractor is required to include the
submittal transmittal (an example is attached at the end of this section) with
contractor’s stamp per the documents with every submittal.

3. Submittal Log Maintenance

Requests for Information — A written request for information, requiring a
written response, to Owner, Engineer, or Contractor, initiated by Owner,
Engineer, or Contractor

Electronic copies of executed Field Orders

Electronic copies of executed Work Change Directives

Electronic copies of executed Change Orders

Contractor’s Applications for Payment

Electronic copies of executed Recommendation of Payment

10. American Iron and Steel Compliance Documentation

E

LN,

F. At the end of each three-month period during the construction process, the Contractor
shall deliver to the Engineer as a required submittal, one electronic progress copy of all
information exchanged through the Web-based Cloud system by all parties using the
system for the project.

G. Prior to Final Completion of the project, the Contractor shall deliver to the Engineer as a
required submittal, three complete electronic copies of all information exchanged
through the Web-based Cloud system by all parties using the system for the project. The
information shall be on set(s) of flash drives or other suitable electronic storage media
agreeable to the Engineer and the Owner. The information must be readily reviewable
in standard operating system software generally and publicly available to the Owner and
Engineer. The Engineer shall review the submitted electronic information for
completeness and format and respond to the Contractor as to the acceptability of the
submittal and/or any modifications or resubmittal that is required to be made and/or
resubmitted by the Contractor.

H. In the event that the Web-based Cloud system becomes unavailable, unusable, or
otherwise unsuitable for continued use for this project at the sole discretion of the
Engineer, the Contractor is responsible for delivering all electronic information
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previously transmitted for the project through the Construction Administration
Software in an acceptable electronic format to the Engineer and/or paper copies of that
information acceptable to the Engineer and Owner.

I The Owner and Engineer reserve the right to require paper copies and transmittal
procedures of any documents they deem necessary. Examples of such paper copies that
are currently intended to be transmitted in hard-copy are: fully executed contracts, pay
requests, change orders, control system drawings, all over-sized submittals (larger than
8-1/2” x 11” sheets), motor control center submittals, rebar submittal drawings, final
Operations and Maintenance information, and the Contractor’s final record drawing

information.
J. For Hard (Paper Copy) Submittals and Samples:
1. Contractor shall utilize the Construction Administration Software to assist

tracking, posting, review, and return of review comments for all Hard (Paper
Copy) Submittals and Samples.

a. For Samples, contractor shall submit one sample to Engineer (which will
be retained).
b. For Paper Copies of Submittals (where deemed necessary by Engineer),

submit four (4) copies to be retained by Engineer, plus the number
required to be returned to the Contractor.

1.4 SUBMITTAL PROCEDURES

A. Except for samples or when exception is previously agreed to by Engineer, all submittals
shall be submitted electronically via the web-based cloud system. Each submittal shall be
attached as a single file less than 10 megabytes in portable document format (*.pdf). If
the single file is greater than 10 megabytes, multiple files may be submitted, although the
number of files shall be minimized. The term “submittal” as used herein shall be
understood to include detail design calculations, shop drawings, fabrication and
installation drawings, erection drawings, lists, graphs, operating instructions, catalog
sheets, data sheets, samples, and similar items.

B. The first page of each electronic submittal shall be the transmittal attached to this section.
Each transmittal shall note the governing technical specification. On the transmittal, the
CONTRACTOR shall note all deviations from the governing technical specifications and/or
drawing and shall reference the appropriate paragraph of the section or page of the
drawing. If the reason for the deviation from the specifications is not readily apparent, a
written explanation shall be included immediately following the transmittal.

If there are no deviations, the statement shall be noted as such. Any submittal not
accompanied by a transmittal and compliance statements will be rejected.

Submittals shall be carefully reviewed by an authorized representative of the Contractor
prior to submission to the Engineer.

The transmittal of each submittal shall be dated, signed, and certified by the Contractor
as being correct and in strict conformance with the Contract Drawings and the
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Specifications, unless approved otherwise by the Engineer. Any non-certified submittals
shall be returned to the Contractor without action taken by the Engineer, and any delays
caused thereby shall be the total responsibility of the Contractor.

C. The submittal information shall follow the specification.
D. The transmittal (and the PDF document file) shall be numbered as follows:

05500-1 (05500-1.pdf) means the first submittal from Section 05500.
05500-2 (05500-2.pdf) means the second submittal from Section 05500.

Resubmittals shall be indicated by a letter following the submittal number. The letter “A”
shall always be implied with the first submittal:

05500-2B (5500-2B.pdf) means the second submittal from Section 5500
is being re-submitted.

When the submittal information is greater than 10 megabytes and multiple PDF files are
being submitted, they shall be named according to the following examples:

05500-1 Part 1 of 2.pdf
05500-2B Part 1 of 2.pdf

E. A separate transmittal form (and separate PDF document file) shall be used for each
specific item or class of material or equipment for which a submittal is required.
Combining of items will be permitted only when the items taken together constitute a
manufacturer’s package or are so functionally related that expediency indicates review of
the group or package as a whole. Partially complete re-submittals will not be reviewed
by the Engineer and returned to the Contractor.

F. The Engineer will respond to submittals electronically with a comment sheet in portable
document format (*.pdf).

G. The Engineer’s review of Contractor’s submittals shall not relieve the Contractor of the
entire responsibility for the correctness of details and dimensions. The Contractor shall
assume all responsibility and risk for any misfits due to any errors in Contractor-submitted
submittals. Any fabrications or other work performed in advance of the receipt of
approved submittals shall be entirely at the Contractor's risk and expense. The Contractor
shall be responsible for the dimensions and the design of adequate connections and
details.

H. Engineer’s review of Shop Drawings and Samples, Standard Specifications and descriptive
literature submitted by Contractor will be only for general conformance with design
concept, except as otherwise provided, and shall not be construed as:

1. Permitting any departure from the Contract Requirements
2. Relieving Contractor of the responsibility for any error in details, dimensions or
otherwise that may exist in such submittals
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3. Constituting a blanket approval of dimensions, quantities, or details of the
material or equipment shown; or

4, Approving departures from additional details or instructions previously furnished
by Engineer. Such check or review shall not relieve Contractor of the full
responsibility of meeting all the requirements of the Contract Documents

l. Coordinate and group submission of related items.

J. Revise and resubmit submittals as required, identify all changes made since previous
submittal in the transmittal sheet or in a cover letter.

K. The Contractor shall be responsible for submitting complete and accurate information in
accordance with the Contract Documents.

L. Distribute copies of reviewed submittals to concerned parties. Instruct parties to
promptly report any inability to comply with provisions.

M. Schedule submittals to expedite Project.

N. Review of submittals will not commence until after the Notice to Proceed has been issued
to the Contractor.

1.5 CONSTRUCTION PROGRESS SCHEDULES

A. Submit initial progress schedule in duplicate within 15 days after date established in
Notice to Proceed for Engineer review. Submit progress schedule no later than
Preconstruction Conference.

B. Revise and resubmit as required.

C. Submit revised schedules with each Application for Payment, identifying changes since
previous version.

D. Show complete sequence of construction by activity, identifying Work of separate
stages and other logically grouped activities. Indicate the early and late start, early and
late finish, float dates, and duration.

E. Indicate estimated percentage of completion for each item of Work at each submission.

F. Indicate submittal dates required for shop drawings, product data, samples, and product
delivery dates.

1.6 PROPOSED PRODUCTS LIST

A Within 15 days after date of Notice to Proceed, compile and submit complete list of
major products proposed for use, with name of manufacturer, trade name, and model
number of each product.
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For products specified only by reference standards, give manufacturer, trade name,
model or catalog designation, and reference standards.

Apply Contractor's stamp, signed or initialed certifying that review, verification of
Products required, field dimensions, adjacent construction Work, and coordination of
information, is in accordance with the requirements of the Work and Contract
Documents.

1.7 SHOP DRAWINGS

A.

Shop drawings are required for all mechanical and structural installations. These
drawings shall show adequate dimensions to review submittals for fit.

Submit the number of opaque reproductions which Contractor requires, plus four copies
which will be retained by Engineer.

After review distribute in accordance with Article on Procedures above and for Record
Documents described in Section 01700 - Contract Close-out.

1.8 PRODUCT DATA

A.

D.

Submit the number of copies which the Contractor requires, plus three copies which will
be retained by the Engineer.

Mark each copy to identify applicable products, models, options, and other data.
Supplement manufacturers' standard data to provide information unique to this Project.

After review, distribute in accordance with Article on Procedures above and provide
copies for Record Documents described in Section 01700 - Contract Close-out.

Indicate product characteristics that vary from these Specifications.

1.9 SAMPLES

A. Submit samples in accordance with the following requirements when requested in
individual sections or as requested by the Engineer.

B. Submit samples to illustrate functional and aesthetic characteristics of the Product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing
work.

C. Submit samples of finishes from the full range of manufacturers' standard colors,
textures, and patterns for Owner's selection.

D. Include identification on each sample, with full Project information.

E. Submit the number or samples specified in individual specification Sections; one of
which will be retained by Engineer.
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F.

Reviewed samples which may be used in the Work are indicated in individual
specification Sections.

1.10 MANUFACTURER’S INSTRUCTIONS

A.

B.

When specified in individual specification Sections, submit manufacturers’ printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and
finishing, in quantities specified for Product Data.

Identify conflicts between manufacturers’ instructions and Contract Documents.

1.11  MANUFACTURER'S CERTIFICATES

A.

When specified in individual specification Sections, submit manufacturers' certificate to
Engineer for review, in quantities specified for Product Data.

Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference date, affidavits, and certifications as appropriate.

Certificates may be recent or previous test results on material or Product, but must be
acceptable to Engineer.

1.12  SPARE PARTS AND MAINTENANCE MATERIALS

A.

Provide products, spare parts, maintenance and extra materials in quantities specified in
individual specification Sections.

Deliver to project site; obtain receipt prior to final payment.

PART 2 PRODUCTS

2.1 WEB-BASED CLOUD CONSTRUCTION ADMINISTRATION SOFTWARE

A. Software Packages (or Approved Equivalent):
1. Newforma Project Cloud
2. Procore Cloud-Based Construction Software
3. Primavera Submittal Exchange/Oracle
B. The items below provide a general list of features required of the Web-based
Cloud Construction Administration Software:
1. 100% web-based cloud with unlimited users’ interface — no client software
required, accessible from any internet connected device)
2. Auditing — records for all actions performed on each document with a time
stamp and user details
3. Process Flow and Project Team Setup — defined organizational structure
4. Customizable — add fields or completely new documents (submittal transmittals)
5. Central Repository for drawings, specification, schedules, submittals, RFls, and
GRANGER-HUNTER IMPROVEMENT DISTRICT SUBMITTALS

ANDERSON WATER TREATMENT PLANT SECTION 01300-7



Change Order, or any other custom document category

6. Print or exportable to PDF or similar file

7. Attach or upload any file type (PDF, JPEG, CAD, DWG, DWFX)

8. Reporting logs for Submittal

9. Collaborative Review of submittals — comments from several users incorporated
on one electronic file; software shall provide ability for simultaneous review by
multiple reviewers.

10. Email Notifications and alerts for outstanding documents

11. Document Reporting and History

12. Automatic Workflow Process

13. Complete hosted solution with 24 hours, 7 days a week access, redundant

servers, daily tape backup.

PART 3 EXECUTION

Not used
END OF SECTION
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SECTION 01400
QUALITY CONTROL

PART1 GENERAL

1.1  SECTION INCLUDES
A. Quality assurance and control of installation.
B. References.
C. Field samples.
D. Construction Observation and testing laboratory services.
E. Manufacturers' field services and reports.

1.2 RELATED SECTIONS

A. Section 01300 - Submittals: Submission of Manufacturers’ Instructions and
Certificates.

B. Section 01600 - Material and Equipment: Requirements for material and product
quality.

1.3  QUALITY ASSURANCE/CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site
conditions, and workmanship, to produce Work of specified quality.

B. Comply fully with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request
clarification from Engineer before proceeding.

D. Comply with specified standards as a minimum quality for the Work except when more
stringent tolerances, codes, or specified requirements indicate higher standards or
more precise workmanship.

E. Perform work by persons qualified to produce workmanship of specified quality.

F. Secure Products in place with positive anchorage devices designed and sized to
withstand stresses, vibration, physical distortion or disfigurement.

1.4 REFERENCES

A. Conform to reference standard by date of issue current on date of Contract
Documents.
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B. Should specified reference standards conflict with Contract Documents, request
clarification for Engineer before proceeding.

C. The contractual relationship of the parties to the Contract shall not be altered from
the Contract Documents by mention or inference otherwise in any reference
document.

1.5 FIELD SAMPLES

A. Install field samples at the site as required by individual specifications Sections for
review.

B. Acceptable samples represent a quality level for the Work.

C. Where field sample is specified in individual Sections to be removed, clear area after

field sample has been accepted by Engineer.

1.6 CONSTRUCTION OBSERVATION AND TESTING LABORATORY SERVICES

A The Owner and Engineer shall provide observation during construction.
B. The Owner's Representative will oversee observation of all tests run in the field.
C. The Contractor shall provide adequate samples of all aggregate materials, native or

imported, used for construction to a lab for sieve analysis and proctor results and
provide these results to the Engineer. The Contractor shall be responsible for the cost
of these materials and lab analysis. Additional samples shall be provided at no cost to
the Owner for any materials that exhibit a noticeable change in physical appearance.

D. The Contractor shall be responsible for providing the equipment and manpower to
assist the Representative in taking tests.

E. The Contractor shall provide the equipment and manpower to conduct all acceptance
(leak, pressure, etc.) tests on underground utilities as required in the specifications.

F. Reports will be submitted to the Engineer, in duplicate, indicating observations and
results of tests and indicating compliance or non-compliance with Contract Documents
and the proctor results.

G. Cooperate with the Engineer; furnish samples of materials, mix designs, equipment,
tools, storage and assistance as requested.

1. Notify the Engineer and independent firm 48 hours prior to expected time for
operations requiring services.

2. Make arrangements with independent firm and pay for additional samples
and tests required for Contractor's use.
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H. Retesting required because of non-conformance to specified requirements shall be
performed by the same independent firm on instructions by the Representative. Costs
for retesting shall be borne by the Contractor.

l. All special inspections and testing will be provided by the Owner. Contractor shall
notify Owner’s representative at least 48 hours prior to the scheduled time of any
special inspection for observation purposes.

1.7 MANUFACTURERS' FIELD SERVICES AND REPORTS

A When specified in individual specification Sections, require material or Product
suppliers or manufacturers to provide qualified staff personnel to observe site
conditions, conditions of surfaces and installation, quality of workmanship, start-up of
equipment, test, adjust and balance of equipment, as applicable, and to initiate
instructions when necessary.

B. Individuals to report observations and site decisions or instructions given to
applicators or installers that are supplemental or contrary to manufacturers' written
instructions.

C. Submit report within 15 days of observation to Engineer for review.

1.8 PROJECT LIMITS

A. Confine all equipment, tools, and materials to the easements and project sites shown on
the plans.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 01500
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1 GENERAL

1.1  SECTION INCLUDES

A. Temporary Water Service

B. Temporary Sanitary Facilities

C. Temporary Electricity

D. Barriers

E. Water Control

F. Dust Control

G.  Erosion and Sediment Control

H.  Pollution Control

I Security

J. Noise Control

K. Tree and Plant Protection

L. Protection of installed Work

M.  Access Roads

N.  Parking

0. Progress Cleaning

P. Removal of Utilities, Facilities, and Controls
1.2 RELATED SECTIONS

A. Section 01700 - Contract Close-out: Final cleaning.

1.3 TEMPORARY WATER SERVICE

A Provide, maintain and pay for suitable quality water required for construction

operations.
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1.4 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures. Fixed or portable chemical
toilets shall be provided by the Contractor, wherever needed, for the use by
employees. Toilets at construction job sites shall conform to the requirements of
Subpart D, Section 1926.51 of the OSHA Standards for Construction. Existing facilities
shall not be used.

B. The Contractor shall establish a regular collection of all sanitary and organic wastes.
All wastes and refuse from sanitary facilities provided by the Contractor, or organic
material wastes from any other source related to the Contractor's operations, shall be
disposed of away from the site in accordance with all laws and regulations pertaining
thereto. Disposal of all such wastes shall be at the Contractor's expense.

1.5 TEMPORARY ELECTRICITY

A Temporary power will be the responsibility of the contractor until permanent power
is installed at the WTP. Permanent power already exists at Well House #16. The
existing generator must be relocated on the site.

1.6 BARRIERS
A Provide barriers to prevent unauthorized entry to construction areas, to allow for

Owner's use of site, to protect public safety, and to protect existing facilities and
adjacent properties from damage from construction operations.

B. Provide protection for plant life designated to remain. Replace damaged plant life.
C. Protect non-owned vehicular traffic, stored materials, site and structures from
damage.

1.7 WATER CONTROL

A. Grade site to drain. Maintain excavations free of water. Provide, operate, and
maintain pumping equipment as needed.

B. Protect site from puddling or running water. Provide water barriers as required to
protect site from soil erosion and puddling.

1.8 DUST CONTROL

A This item shall consist of furnishing and applying water required in construction and for
dust control, in accordance with the requirements of these specifications.

B. Water, when required, shall be applied at the locations and in the amounts required to
properly compact the work. The equipment used for watering shall be of ample capacity
and of such design as to assure uniform application of water in the amounts required.
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In watering of subgrades, the Engineer may direct the Contractor to apply water in such
guantities that the subgrade shall be compacted at a moisture content in excess of
"optimum moisture." In no case will the Contractor be required to apply water in excess
of three percent (3%) of optimum moisture.

The Contractor shall also apply water during the course of the work to control dust,
maintaining all embankment and base courses in a damp condition.

The Contractor shall provide sufficient equipment to apply water as directed for
controlling dust caused by construction activities. If dusty conditions continue to exist
due to insufficient or inadequate watering practices or lack of watering equipment, it shall
cause the closing down of those operations affected until remedied. Watering shall be
done on Saturdays, Sundays, and Holidays at the same frequency and amounts as
specified for work days at the Contractor's expense.

Watering equipment shall consist of water-tight tanks mounted on trucks, adequately
powered, and capable of applying water as required. The water shall be applied under
pressure from the tank through a spray apparatus as directed. The spray apparatus shall
be equipped as to provide uniform, unbroken spread of water over the surface being
watered. A suitable device for positive shut-off and for regulating the flow of water shall
be located so as to permit positive drive control from the cab.

1.9 EROSION AND SEDIMENT CONTROL

A.

Plan and execute construction by methods to control surface drainage from cuts and
fills, from borrow and waste disposal areas. Prevent erosion and sedimentation.

Minimize amount of bare soil exposed at one time.
Provide temporary measures such as berms, dikes, and drains, to prevent water flow.

Construct fill and waste areas by selective placement to avoid erosion of surface silts
or clays.

Periodically inspect earthwork to detect evidence of erosion and sedimentation;
promptly apply corrective measures.

1.10 POLLUTION CONTROL

A. Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.

B. Equipment and fuel storage shall be kept secured. Waste oil and waste fluids shall not
be stored or changed at any construction site.
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1.11 SECURITY

A. Provide security and facilities to protect work from unauthorized entry, vandalism or
theft.

1.12  NOISE CONTROL

A Construction involving noisy operations, including starting and warming up of
equipment, shall be restricted to the hours between 7:00 a.m. and 5:00 p.m. on
weekdays. Noisy operations shall be scheduled to minimize their duration and to
ensure their completion by 5:00 p.m.

B. Notification of special circumstances or emergency conditions that require work
beyond the hours specified above shall be provided as follows:

1. The Contractor shall notify the Engineer 48 hours in advance of any proposed
extended work hours for preauthorization. Notification shall include a written
request for authorization to perform work specified and the circumstances that
warrant this request. This notification shall include any additional measures to
mitigate noise generated by this construction activity if deemed necessary by
the Engineer.

2. If an emergency situation occurs that warrants extended hours, the Contractor
shall notify the Engineer immediately upon determining the need for this work.

1.13 TREE AND PLANT PROTECTION

A. CULTIVATED AREAS AND OTHER SURFACE IMPROVEMENTS: All landscaped areas and
other surface improvements which are damaged by actions of the Contractor shall be
restored to a condition equal to or better than it was prior to construction. Areas
shall not be cleared until related construction activities require the work.

1.14 PROTECTION OF INSTALLED WORK

A. Protect installed Work and provide special protection where specified in individual
specification Sections.

B. Provide temporary and removable protection for installed Products. Control activity
in immediate work area to minimize damage.

1.15 ACCESS ROADS

A. Construct and maintain temporary roads accessing public thoroughfares to serve
construction area.

B. Extend and relocate as Work progress requires. Provide detours necessary for
impeded traffic flow in excess of two hours.

C. Provide and maintain access to fire hydrants, free of obstructions.
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D. Provide and maintain access for emergency vehicles.

E. Provide means of removing mud from vehicle wheels before entering streets.
1.16 PARKING
A. Do not allow construction personnel to park in any way which may affect the access

of emergency vehicles or District personnel or the adjacent HOA.
B. Arrange for temporary surface parking to accommodate construction personnel.
C. When site space is not adequate, provide additional off-site parking.
1.17 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean
and orderly condition.

B. Remove waste materials, debris, and rubbish from site periodically and dispose off-site
in approved solid waste facilities at no additional cost to owner.

C. Provide necessary containment and clean-up of all hazardous/dangerous materials on-
site that result from Contractor’s actions.

D. Dispose of all hazardous/dangerous waste in approved hazardous waste facilities that
result from Contractor’s actions.

1.18 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary above grade or buried utilities, equipment, facilities, materials,
prior to Substantial Completion.

B. Clean and repair damage caused by installation or use of temporary work.

C. Restore existing facilities used during construction to original condition. Restore
permanent facilities used during construction to specified condition.

1.19 FIELD OFFICES AND SHEDS

A. Provide temporary office to house record drawings and space to hold project meetings.
Provide secure office space on site for the Resident Project Representative.

B. Office for record drawings: Weather-tight, with lighting, electrical outlets, and heating
equipment, and equipped with sturdy furniture and drawing display table. Adequate
space shall be provided for seating for project update meetings. Provide a minimum of
250 square feet for meeting area. The record drawings and office space can be shared
with contractor staff space meeting minimum requirements.
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C. RPR office space: Provide office space with minimum square footage of 150 square feet.
RPR office can be extension of record drawing space providing a separate secure entry
exists. RPR space shall include desk, file cabinet, stable Wi-Fi connection, and
separate/secure entry access.

D. Meeting space: Provide a space for holding construction meetings. Meeting space can
be an extension of the RPR office space. Meeting space shall include a square (or
rectangular) table and chairs for a minimum of 10 people to sit around, a
television/monitor to use via casting during meetings that all meeting attendants can
see, a stable Wi-Fi connection, and a separate secure/entry access.
PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used
END OF SECTION
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PART 1 GENERAL

SECTION 01600
MATERIAL AND EQUIPMENT

1.1 SECTION INCLUDES

A.

Products.

Transportation and handling.
Storage and protection.
Product options.

Substitutions.

1.2  RELATED SECTIONS

A.

B.

Section 01300 - Submittals.

Section 01400 - Quality Control: Product quality monitoring.

1.3 PRODUCTS

A.

Products: Means new material, machinery, components, equipment, fixtures, and
systems forming the Work. Does not include machinery and equipment used for
preparation, fabrication, conveying and erection of the Work. Products may also
include existing materials or components required for reuse.

Furnish products of qualified manufacturers suitable for intended use.

Do not use materials and equipment removed from existing premises, except as
specifically permitted by the Contract Documents.

Provide interchangeable components of the same manufacturer, for similar
components.

1.4 TRANSPORTATION AND HANDLING

A. Transport and handle products in accordance with manufacturer's instructions.

B. Promptly review shipments to assure that products comply with requirements,
guantities are correct, and products are undamaged. Replace damaged products at
no additional cost to OWNER.

C. Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage.
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1.5 STORAGE AND PROTECTION

A. Store and protect products in accordance with manufacturer's instructions, with seals
and labels intact and legible. Store sensitive products in weather-tight, climate
controlled enclosures.

B. For exterior storage of fabricated products, place on sloped supports, above ground.
C. Provide off-site storage and protection when site does not permit on-site storage or
protection.

D. Cover products subject to deterioration with impervious sheet covering. Provide
ventilation to avoid condensation.

E. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent
mixing with foreign matter.

F. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

G. Arrange storage of products to permit access for review. Periodically review to assure
products are undamaged and are maintained under specified conditions.

1.6 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any product
meeting those standards or description.

B. Products Specified by Naming One or More Manufacturers with a Provision for
Substitutions: Submit a request for substitution for any manufacturer not named.

1.7  SUBSTITUTIONS

A. Engineer will consider requests for Substitutions only within 30 days after date of
Owner-Contractor Agreement.

B. Substitutions may be considered when a product becomes unavailable through no
fault of the Contractor.

C. Document each request with complete data substantiating compliance of proposed
Substitution with Contract Documents.

D. A request constitutes a representation that the Contractor:
1. Has investigated proposed product and determined that it meets or
exceeds the quality level of the specified product.
2. Will provide the same warranty for the Substitution as for the specified
product.
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3. Has reviewed installation for fit with existing or new components or
construction constraints.

4, Will coordinate installation and make changes to other Work which may
be required for the Work to be complete with no additional cost to
Owner.

5. Waives claims for additional costs or time extension which may
subsequently become apparent.

6. Will reimburse Owner for review or redesign services associated with

re-approval by authorities.

E. Substitutions will not be considered when they are indicated or implied on shop
drawing or product data submittals, without separate written request, or when
acceptance will require revision to the Contract Documents.

F. Substitution Submittal Procedure:
1. Submit number of copies, as indicated in Section 01300, of request for

Substitution for consideration. Limit each request to one proposed
Substitution.

2. Submit shop drawings, product data, and certified test results attesting
to the proposed product equivalence.
3. The Engineer will notify Contractor, in writing, of decision to accept or

reject request.
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

END OF SECTION
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SECTION 01620
OWNER-PROCURED EQUIPMENT COORDINATION

PART 1 GENERAL

11 SECTION INCLUDES

A. Contract description of Owner-provided equipment
B. Coordination

C. Schedule

D. Payment

1.2 REFERENCES

A Section 01010 — Summary of Work

B. Section 01014 — Work Sequence

C. Section 01039 — Coordination and Meetings

D. Volume Il — Filter System Procurement Executed Contract Documents

1.3 CONTRACT DESCRIPTION OF OWNER-PROCURED EQUIPMENT

A. The Owner as “Buyer” has previously entered into a procurement contract with Kurita
America, Inc., as “Seller” for a portion of the equipment for this work, which generally
includes the Filter System and related equipment including tanks, piping, valves,
instrumentation, and other related appurtenances. The procurement contract shall be
assigned to the Contractor and the Contractor shall be required to coordinate with the
Filter System Supplier and the Owner and will be responsible for installation as noted in
the Drawings and startup of the equipment. This equipment has been procured through
the Owner-Filter System Supplier Procurement Agreement, which is included in these
Contract Documents. The contact information for the Seller’s representative is below:

1. Adrian Williams
Westech Engineering LLC
801-290-6403
awilliams@westech-inc.com
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14

15

1.6

COORDINATION AND DELIVERY

A.

Contractor is required to attend coordination meetings as required with Filter System
Supplier, Owner, and Engineer at no additional cost to Owner.

Contractor shall coordinate with the Filter System Supplier and Owner as required
during the course of this project during all work phases, including, but not limited to,
scheduling for delivery, unpacking, warehousing, shutdowns, equipment installation,
startups, testing, meetings, and demonstration period operation to minimize conflicts
and to facilitate usage of water system by Owner.

Contractor will coordinate with Filter System Supplier and Owner to inspect all Packing
Lists (Bill of Ladings) for completeness of orders during delivery and unloading of
Owner-provided equipment.

Contractor shall provide storage for all goods from Filter System Supplier as outlined in
the General Conditions and Procurement Documents, as required and as necessary, at
no additional cost to Owner.

SCHEDULE

A.

Contractor shall coordinate construction schedule with the schedule outlined in Filter
System Equipment Procurement Documents.

PAYMENT

A.

The Contractor is required to pay applicable use-taxes under State of Utah Tax Law.

Pay Applications for the Filter System Supplier Procurement Contract will be sent from
the Filter System Supplier to the Contractor. The Contractor will review all Pay
Applications from the Filter System Supplier. Payment for the Filter System Supplier
Goods and Special Services will be paid by the Contractor to the Filter System Supplier,
respectively.

Contractor will provide documentation regarding coordinated work, inspections,
delivery inspections, etc. as requested by the Owner/Engineer to support or deny claims
for payment.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

END OF SECTION
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SECTION 01650
STARTING OF SYSTEMS

PART 1 GENERAL

11 SECTION INCLUDES

A. Starting systems
B. Demonstration and instructions
C. Testing, adjusting, and balancing

1.2 RELATED SECTIONS

A Section 01400 - Quality Control
B. Section 01730 — Operation and Maintenance Manuals
C. Section 01700 - Contract Closeout

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

3.1 STARTING SYSTEMS
A. Coordinate schedule for start-up of various equipment and systems.

B. To minimize overwhelming the Owner’s operating staff, the Contractor shall start-up no
more than two major components per week. Major components are defined by the
Treatment Process Codes in the Drawings. Contractor shall schedule component start-
ups accordingly to meet the specified Contract Times.

C. Notify Owner and Engineer seven days prior to start-up of each item.

D. Verify that each piece of equipment or system has been checked for proper lubrication,
drive rotation, belt tension, control sequence, or other conditions which may cause
damage.

E. Verify that tests, meter readings, and specified electrical characteristics agree with

those required by the equipment or system manufacturer.
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3.2

Verify wiring and support components for equipment are complete and tested.

Execute startup under supervision of responsible manufacturer’s representative and in
accordance with manufacturers' instructions.

When specified in individual specification Sections, require manufacturer to provide
authorized representative to be present at site to inspect, check and approve equip-
ment or system installation prior to start-up, and to supervise placing equipment or
system in operation.

Submit a written report in accordance with Section 01400 that equipment or system has
been properly installed and is functioning correctly.

DEMONSTRATION AND INSTRUCTIONS

A.

Demonstrate operation and maintenance of Products to Owner's personnel with a
Demonstration or testing period.

Demonstration and plant commissioning activities shall be performed in accordance
with this Section and Section 11100 of the Filter System Procurement Contract
Documents.

Utilize operation and maintenance manuals as basis for instruction. Review contents of
manual with Owners' personnel in detail to explain all aspects of operation and
maintenance.

Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment at scheduled times, at
equipment location. The demonstration period should be organized to provide a clear,
concise summary of the equipment operation and maintenance.

Demonstrate the functional integrity of the mechanical, electrical, and control interfaces
of the respective equipment and components comprising the facility or system as
evidence of Substantial Completion.

If, during the Demonstration Period, the aggregate amount of time used for repair,
alternation, or unscheduled adjustments to any equipment or systems that render the
affected equipment or system inoperative exceed 10 percent of the Demonstration
Period, the demonstration of functional integrity will be deemed to have failed. In the
event of failure, a new Demonstration Period will recommence after correction of the
cause of failure. The new Demonstration Period shall have the same requirements and
duration as the Demonstration Period previously conducted.

Conduct the demonstration of functional integrity under full operational conditions.

Owner will provide operational personnel to provide process decisions affecting plant
performance. Owner’s assistance will be available for only process decisions. Contractor
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will perform all other functions, including, but not limited to, equipment operation and
maintenance until successful completion of the Demonstration Period.

l. Owner reserves the right to simulate operational variables, equipment failures, routine
maintenance scenarios, etc. to verify the functional integrity of automatic and manual
backup systems and alternate operating modes.

J. Prepare and insert additional data in operations and maintenance manuals when need
for additional data becomes apparent during instruction.

K. Provide knowledgeable personnel to answer Owner’s questions throughout the
Demonstration Period.

L. Provide final field instruction on select systems and respond to any system problems or
failures that may occur.

M. Provide all labor, supervision, utilities, chemicals, maintenance, equipment, vehicles, or
any other item necessary to operate and demonstrate all systems being demonstrated.

33 TESTING, ADJUSTING, AND BALANCING

A. Required Attendance: Factory representatives for the individual systems such as
prefilter/strainers, membrane units, chemical feed systems, pumping systems, electrical
components, instruments, HYAC components, etc.; regulators and/or state inspection
services as required; project engineer; and all District personnel.

B. The Owner may record the startup and training sessions. The recording produced shall
be the sole property of the Owner. Any additional testing and training time required to
provide a complete and properly functioning installation shall be provided at no
additional cost to the Owner.

END OF SECTION
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SECTION 01700
CONTRACT CLOSEOUT

PART 1 GENERAL

1.1 SECTION INCLUDES

A

Close-out procedures.
Final cleaning.

Surface Restoration
Project record documents.

Warranties.

1.2  RELATED SECTIONS

A.

B.

C.

Section 01019 - Contract Consideration
Section 01300 - Submittals

Section 01500 - Construction Facilities and Temporary Controls

1.3 CLOSEOUT PROCEDURES

A

Submit written certification that Contract Documents have been reviewed, Work has
been reviewed, and that Work is complete in accordance with Contract Documents and
ready for Engineer's review.

Provide submittals to Engineer that are required by governing agencies or other
authorities.

Submit final Application for Payment identifying total adjusted Contract Sum, previous
payments, and sum remaining due.

1.4  FINAL CLEANING

A. Execute final cleaning prior to final review.
B. Clean equipment and fixtures to a sanitary condition.
C. Clean debris from drainage systems.
D. Clean site; sweep paved surfaces.
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E. Remove waste and surplus materials, rubbish, and construction facilities from the site.
1.5 SURFACE RESTORATION

A. Restore any damaged surface to a condition equal to or better than it was prior to
construction.

1.6 PROJECT RECORD DOCUMENTS

A. Maintain on site, one set of the following record documents; record actual revisions to
the Work:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other Modifications to the Contract.

Reviewed shop drawings, product data, and samples.
Manufacturer’s instructions for assembly, installation and adjusting.

ok wnNE

B. Store Record Documents separate from documents used for construction.
C. Ensure entries are complete and accurate, enabling future references by owner.
D. Record information concurrent with construction progress, not less than weekly.

F. Specifications: Legibly mark and record at each Product section description of actual
Products installed, including the following:

1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and Modifications.

G. Record Documents and Shop Drawings: Legibly mark each item to record actual
construction including:

1. Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

2. Measured locations of utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

3. Field changes of dimension and detail.

4. Details not on original Contract Drawings.

G. Draw a line through the Engineer title block and seal on all documents submitted as
Record Drawings. Make sure that each of these documents contains the names and
dates of the people recording the record information.

H. Submit documents to Engineer with claim for final Application for Payment.
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1.7 WARRANTIES
A. Provide duplicate notarized copies.

B. Execute and assemble transferable warranty documents from Subcontractors,
suppliers, and manufacturers.

C. Submit prior to final application for Payment.

D. Foritems of Work delayed beyond date of Substantial Completion, provide updated
submittal within 10 days after acceptance, listing date of acceptance as start of
warranty period.

PART 2 PRODUCTS
Not used
PART 3 EXECUTION

Not used

END OF SECTION
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SECTION 01730
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

11 SECTION INCLUDES

A. Quality Assurance

B. Format

C. Contents

D. Manual for Equipment and Systems
E. Instruction of Owner's personnel

F. Submittals

1.2 RELATED SECTIONS

A. Section 01300 - Submittals.

B. Section 01400 - Quality Control: Manufacturers' instructions.

C. Section 01600 - Material and Equipment.

D. Section 01650 — Starting of Systems.

E. Section 01700 - Contract Close-out: project record documents.

F. Individual Specifications Sections: Specific requirements for operation and maintenance
data.

13 QUALITY ASSURANCE

A. Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

14 FORMAT
A Prepare data in the form of a reference manual.
B. Binders: Commercial quality, 8-1/2 x 11, three D side ring binders with durable plastic

covers; 2 inch maximum ring size. When multiple binders are used, correlate data into
related, consistent groupings.
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C. Cover: Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; Identify subject matter of contents.

G. Provide tabbed dividers for each separate product and system, with typed description of
product and major component parts of equipment.

H. Text: Manufacturer's printed data, or typewritten data on 20 pound paper.

l. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.

J. Contents: Prepare a Table of Contents for each volume, with each Product or system
description identified, in three parts as follows:

1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer,
Contractor, Subcontractors, and major equipment suppliers.
2. Part 2: Operation and maintenance instructions, arranged by system and

subdivided by components. For each category, identify names, addresses, and
telephone numbers of Subcontractors and suppliers. Identify the following
where applicable:

a. Significant design criteria.

b. List of equipment.

c. Parts list for each component.

d. Operating instructions.

e. Maintenance instructions for equipment and systems.

f.  Maintenance instructions for finishes, including recommended cleaning
methods and materials, and special precautions identifying detrimental
agents.

3. Part 3: Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Certificates.
c. Photocopies of warranties (and bonds).

4, Part 4: Provide one (1) electronic format (Adobe Acrobat, .pdf) with searchable
hyperlinks in a table of contents for each volume.

15 CONTENTS, EACH VOLUME

A. Table of Contents: Provide title of Project; names, addresses, and telephone numbers of
Engineer, Subconsultants, and Contractor with name of responsible parties; schedule of
products and systems, indexed to content of the volume.

B. For Each Product or System: List names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
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G.

Product Data: Mark each sheet to clearly identify specific products and component parts,
and data applicable to installation. Delete or clearly and neatly cross out inapplicable or
extraneous information.

Drawings: Supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typed Text: As required to supplement product data. Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions specified in
Section 01400.

Warranties: Bind in copy of each.

Bonds: Bind in photocopy of each.

1.6 MANUAL FOR EQUIPMENT AND SYSTEMS

A Each Item of Equipment and Each System: Include description of unit or system, and
component parts. Identify function, normal operating characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and model number of replaceable parts.

B. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and
communications by label machine.

C. Include color coded wiring diagrams as installed.

D. Operating Procedures: Include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and any special operating instructions.

E. Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions; cleaning and coating; etc.

F. Provide servicing and lubrication schedule, and list of lubricants required.

G. Include manufacturer's printed operation and maintenance instructions.

H. Include sequence of operation by controls manufacturer.

l. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

J. Provide control diagrams by controls manufacturer as installed.

K. Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.
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L. Provide a listing in Table of Contents for design data, with tabbed dividers and space for
insertion of data.

M. Provide as a minimum manufacturer’s operation and maintenance manual for (Engineer
may request additional items be submitted as deemed necessary during the project at
no additional cost to the Owner):

Filter System Equipment

Onsite Sodium Hypochlorite Generation System (OSHGS)
Chemical Storage Tanks

Chemical Metering Pumps and Components

Pumps and Motors

Valves

Bridge Crane

Painting and Coating systems

W o N U A WNR

Instrumentation (e.g., flow meters, pressure switches, level sensors)

[EY
©

Doors

=
=

Safety equipment

=
g

Lighting

[E
w

Control systems, panels and related components

=
bl

Electrical Generator

[EE
v

HVAC units, climate control and ventilation systems

1.7 INSTRUCTION OF OWNER PERSONNEL

A. Before final inspection, instruct Owner's designated personnel in operation, adjustment,
and maintenance of products, equipment, and systems, at agreed upon times.

B. Use operation and maintenance manuals as basis for instruction. Review contents of
manual with personnel in detail to explain all aspects of operation and maintenance.

C. Prepare and insert additional data in Operation and Maintenance Manual when need for
such data becomes apparent during instruction.
1.8 SUBMITTALS

A Submit two (2) copies of preliminary draft or proposed formats and outlines of contents
before start of Work. Engineer will review draft and return one copy with comments.

B. For equipment, or component parts of equipment put into service during construction
and operated by Owner, submit documents within ten days after acceptance.
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C. Submit two (2) copies of complete volumes 15 days prior to final inspection. One copy
will be reviewed and returned after final inspection, with Engineer comments. Revise
content of all document sets as required prior to final submission.

D. Submit four (4) sets of revised final volumes in final form within 10 days after final
inspection.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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PART 1 GENERAL

SECTION 02110
SITE CLEARING

11 SECTION INCLUDES

A.

Surface debris removal.

1.2 RELATED SECTIONS

A.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

Section 01500 — Construction Facilities and Temporary Controls

11 PROTECTION

A.

Locate, identify, and protect utilities that remain from damage.
Protect all trees from damage which are to remain.

Protect plant growth, and features designated to remain, as final landscaping or
outside of construction limits.

Retain and protect bench marks, survey monuments, and existing structures and
utilities from damage or displacement.

Protect roads, fences, and other items to remain during construction.

Protect all adjoining property.

Protect existing drainage ditches.

Prevent air pollution or dust from becoming a nuisance to the public, to

neighbors, and to others performing work on or near the project site. Comply
with governing regulations.

1.2 CLEARING

A. Clear areas required for access to site and execution of Work.

B. Limit clearing and construction operation to areas required for construction and
designated by the ENGINEER and within rights-of-way or easements obtained by
the OWNER.
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1.3 REMOVAL
A. Remove debris from site. Open burning and burial in trenches is prohibited.

B. Top soil stockpile shall be separated from other soil materials to prevent
contamination.

C. Dispose all materials at locations that are in compliance with all Federal, State,
and Local Regulations.

D. Grade areas in which groundwater is encountered to drain.
1.4 OBSTRUCTIONS
A. Remove and replace fences, fence post, signs and any structures encountered
during construction to a condition equal to or better than it was prior to
construction.
1.5 CLEANUP
A. Upon completion of the site work and project, clean the entire work area.

Remove all excess excavated material, rocks, pipe, or debris of any type from the
site and dispose at a site acceptable to Federal, State, and Local Regulations.

END OF SECTION
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PART 1 GENERAL

SECTION 02140
DEWATERING

11 SECTION INCLUDES

A

G.

Dewatering plan submittal requirements.

Permits for dewatering activities.

Performance requirements for trench and structure dewatering.
Verification of dewatering performance.

Dewatering discharge and monitoring requirements
Termination of dewatering.

Measurement and payment for trench and structure dewatering.

1.2 RELATED SECTIONS

A.

G.

H.

Section 01010 - Summary of Work.

Section 01025 - Measurement and Payment.

Section 01400 - Quality Control.

Section 01500 - Construction Facilities.

Section 02205 - Soil Materials.

Section 02207 - Aggregate Materials.

Section 02223 - Trenching and Backfilling for Structures.

Section 02225 — Trenching and Backfilling for Pipelines

13 SUBMITTALS

A. Prior to the preconstruction conference the Contractor shall submit their
dewatering plan to the Engineer and Owner to communicate the Contractors
intent in regard to dewatering to achieve the required performance contained
in these specifications. Submittal of a dewatering plan shall not be interpreted
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as an acceptance or approval by the Owner or Engineer of the Contractor’s
dewatering plan. The dewatering plan shall include at a minimum:

1. Major components of the dewatering system including size, location,
spacing and details of wells, well points, vacuum piping, sumps,
interception trenches, pumps, and other major dewatering features the
Contractor anticipates utilizing.

2. Details of scheduling of dewatering activities relative to trench
excavation and pipe installation along the planned alignment and
excavation and structure installation including backfilling and ceasing
dewatering activities.

3. Contingency plans for equipment or power failure. The Contractor
needs to provide a continuous, reliable source of power.

4. Procedures for verification that water levels have been lowered to the
specified levels prior to trench excavation and pipe installation.

5. Location of dewatering disposal or discharge locations and the capacity
to accept dewatering discharge. Provide a contingency plan for higher
than anticipated flows when capacity of planned discharge and disposal
locations may conceivably be exceeded.

6. Location and details of Best Management Practices (BMP’s)
7. Agreements with entities accepting discharges
8. All permits obtained by the Contractor including any permit conditions

and approvals for the discharge of water generated during the
execution of the Work.

9. Other permits required for construction or operation of the dewatering
system including the drilling of wells, temporary power drops, etc.

B. The dewatering plan shall be designed and sealed by a qualified professional
engineer registered in the State of Utah. The Contractor will be responsible for
selection and payment of the engineer to perform the dewatering system
design.

14 REFERENCES

A. Utah Department of Environmental Quality, Division of Water Quality Storm
Water Program.

B. Granger-Hunter Improvement District, 2022 Material and Construction
Specifications for Water and Wastewater Systems.
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1.5 PERMITS

A.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

Submit a short-term activity exemption application and plan.

Contact Utah Division of Water Quality — General Permit for Construction
Dewatering and/or Hydrostatic Testing for details.

http://www.waterquality.utah.gov/UPDES/updes_f.htm

Dewatering discharge to or across adjacent canals, drains, right-of-way, and
private property outside of the designated limits of construction shall not be
allowed unless the Contractor has obtained written approval from agency or
property owner having jurisdiction. Provide Agreements with dewatering plan
submittal as described in Part 1.3 of this section.

3.1 PREPARATION

A.

Furnish, install and prepare for operation, all necessary machinery, appliances
and equipment to maintain all trench and structure excavations free from water
during construction.

Contractor shall provide temporary power sources for all dewatering equipment
that requires a power source. The power source must provide continuous,
reliable power.

3.2 TRENCH AND STRUCTURE DEWATERING

A.

Dewater and dispose of water in such a manner that it does not cause injury to
public or private property, or to cause a nuisance or a menace to the general
public.

Comply with Utah Water Quality Standards, latest edition, for discharge of
water to surface water.

The Contractor will be responsible for devising a system to achieve the required
level of dewatering. It is anticipated that this system may incorporate wells, well
points, interception trenches, sumps, etc. In addition, design and provide
dewatering conveyance system to an approved disposal location. The
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Contractor shall submit details of this plan as described in Part 1.3 of this
Section.

D. Draw and maintain static water level to at least one foot (1’) below the bottom
of the excavation prior to excavating below the water table to maintain the
undisturbed state of the foundation soils and allow placement of bedding
material and backfill to the required density.

E. Remove all groundwater, seepage, stormwater and other water that
accumulates in the excavation during construction. All trench and structure
excavations shall be kept free of water during construction or until otherwise
requested by the Contractor and approved by the Engineer.

F. Prevent softening of the bottom of excavations and the formation of "quick"
conditions or "boils" during excavation. The occurrence of such conditions will
require over-excavation and subsequent backfilling to soils meeting the
requirements of Section 02222 and Section 02225 at no additional cost to the
Owner.

G. Additional cost for trench bottom stabilization resulting from inadequate
dewatering and non-compliance with the performance specifications included
herein, as determined by the Engineer, will be incidental to the work.

H. Compact native soil at the bottom of the excavation prior to placing bedding in
accordance with Section 02222 and Section 02225 of these specifications.

l. Maintain static water level at least one foot (1’) below the bottom of the trench
until the pipe is placed and the bedding is placed and compacted. Maintain
static water level at least one foot (1’) below the bottom of the excavation until
the specified foundation and structure is placed in accordance with these
specifications. Maintain water levels at least one foot (1’) below the level of
backfill during backfilling operations.

J. Control surface runoff to prevent entry or collection of water in excavations.

K. Install and operate a dewatering system so that adjacent structures or property
are not endangered by the reduction in the groundwater level.

L. Monitor discharge from dewatering operations for changes in visual or odor
components indicating the presence of contaminants including, but not limited
to, gasoline and pesticides and other hazardous materials and toxins.

M. Cease dewatering operations and notify Engineer and regulatory agencies
immediately upon observation of conditions that may indicate the presence of
hazardous contaminants in the dewatering discharge or excavation.
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3.3 VERIFICATION

A Contractor’s superintendent shall routinely observe conditions in excavations
where dewatering is being performed on a daily basis to verify performance
requirements are being met and that conditions in the excavation are in
accordance with the Contract Documents.

B. Notify Engineer of any observations that may jeopardize the Work or is not in
accordance with the Contract Documents.

C. Based on the verification performed by the Contractor and observations made
by the Engineer in accordance with the General Conditions, the Engineer will
determine if the performance requirements of the specifications as they relate
to dewatering and construction of the improvements are generally being met. If
the Engineer determines that the dewatering related Work is not being
performed in accordance with the Contract Documents, the Contractor will be
notified in accordance with the General Conditions and required to cease
construction of the affected Work and revise and resubmit the described
dewatering plan with appropriate adjustments to meet the requirements of the
Contract Documents and implement any necessary changes to Contractor’s
dewatering approach and activities at no additional cost to the Owner.

3.4 DEWATERING DISCHARGE

A Comply with all State & Federal requirements, including (at a minimum):
1. Dewatering discharge water quality and quantity.
2. Dewatering discharge monitoring and sampling at the frequency

stipulated in the permits, at any locations required therein.
3. Submit monitoring and sampling report to the appropriate agencies.

B. The Contractor shall be fully responsible for complying with State and Federal
water quality requirements. Contractor shall design a dewatering discharge
system to achieve such requirements. It is anticipated that stilling basins,
geotextile dams, straw bails, silt fences, or siltation channels will be required to
meet performance stipulations of the reference permits. Such temporary
facilities may be constructed on-site, and will be required to be removed after
completion of the Work. Captured sediment must be retained and disposed of
at a site furnished by the Contractor. Discharging directly into adjacent surface
waters without treatment shall not be permitted.

C. Contractor will not be allowed to utilize the constructed pipelines at or near the
structure excavation to convey dewatering flows. Dewatering down the pipe is
prohibited. Contractor shall provide temporary, dedicated dewatering pipe
when necessary with Contractor’s dewatering plan.
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D.

Work required to comply with water quality and permit requirements are
considered incidental and additional payment will not be made for this Work.

3.5 TERMINATION

A.

Allow groundwater to return to static level after excavations are backfilled as
necessary to prevent floatation of constructed improvements.

Prevent disturbance of the compacted backfill and prevent flotation or
movement of installed pipelines or structure.

Remove or abandon all temporary improvements associated with the
dewatering system in accordance with these specifications and any applicable
state and federal rules and regulations.

Provide surface restoration as required to repair/replace any surface impacted
by dewatering activities to a condition as good or better than preconstruction
conditions at no additional cost to the Owner. Surface rehabilitation performed
as a result of dewatering activities is considered incidental and no additional
payment will be made.

Comply with any dewatering termination requirements of any State and Federal
permits.

3.6 MEASUREMENT AND PAYMENT

A Separate measurement and payment for the performance of dewatering as
described in the Contract Documents will not be made. Performance of this
work is considered incidental to other pay items and must be included therein.

END OF SECTION
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SECTION 02205
SOIL MATERIALS

PART 1 GENERAL

1.1  SECTION INCLUDES

A.

Excavated Soil Materials.

1.2 RELATED SECTIONS

A.

B.

Section 01400 - Quality Control.

Section 02207 - Aggregate Materials

Section 02211 — Rough Grading

Section 02222 - Excavation.

Section 02223 - Backfilling for Pipelines and Structures.

Section 02225 - Trenching for Pipelines.

1.3 REFERENCES

A.

B.

ASTM D2487 - Classification of Soils for Engineering Purposes.

ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

ASTM D3017 - Test Methods for Moisture Content of Soil and Soil-Aggregate Mixtures
in place by Nuclear Methods (Shallow Depth).

AASHTO T-180 - Moisture-Density Relations of Soils Using a 10-lb Rammer and
eighteen (18) inch Drop.

ANSI/ASTM D-1557 - Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 Ib Rammer with an eighteen (18) inch drop.

1.4 SUBMITTALS

A.

Not required.

PART 2 PRODUCTS

2.1  SOIL MATERIALS

A. Subsoil Type S1: Natural sand soils excavated from the site could possibly be utilized
as structural/engineered fill but the fines content are higher than what is
recommended for structural fill and larger gravel particles (+4 inch cobbles) should be
screened prior to use. The natural soils will likely be more difficult to control the
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optimum moisture content due to the higher fines content, particularly in
wetter/colder seasons. The natural soils could be used as site grading fill and as fill in
non-load bearing areas also. Again, these soils will likely be more difficult to work with
due to the higher fines content. All fill material should be approved by the engineer
prior to placement.

2.2 SOURCE QUALITY CONTROL
A Inspection and testing will be performed under provisions of Section 01400.
B. Tests and analysis of soil material will be performed in accordance with AASHTO T-
180, ASTM D2922, ANSI/ASTM D-1557, ANSI/ASTM D-698, and ASTM D3017. A
minimum of five tests must be done.
C. If tests indicate materials do not meet specified requirements, change material and

retest at no cost to Owner.

PART 3 EXECUTION

3.1 DISPOSAL OF MATERIAL

A. Material is to be disposed of off-site at a location selected by the Owner/Contractor.

END OF SECTION
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SECTION 02207
AGGREGATE MATERIALS

PART 1 GENERAL

11 SECTION INCLUDES

A. Aggregate materials for imported structural fill, free draining granular backfill,
stabilization fill, pipe bedding, base course, and drain rock.

1.2 RELATED SECTIONS
A. Section 01025 - Measurement and Payment.
B. Section 01300 - Submittals.
C. Section 01400 - Quality Control.
D. Section 02205 - Soil Materials.
E. Section 02223 — Backfilling and Compacting for Structures.
F. Section 02225 — Trenching and Backfilling for Pipelines.
13 REFERENCES
A. ANSI/ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates.
B. ASTM D2049 - Test Method for Relative Density of Cohesionless Soils.
C. ASTM D2487 - Classification of Soils for Engineering Purposes.

D. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

E. ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures, Using 10 Ib Rammer and 18 inch Drop.

F. AASHTO T-99 - Moisture Density relations of soils using a 5.5 Ib rammer with a twelve
(12) inch drop.

1.4 SUBMITTALS
A.  Submit under provisions of Section 01300.

B. Samples: Submit, in airtight containers, 45 Ib. (20 kg) sample of each type of aggregate
material to testing laboratory. Submit test results to Engineer.

C. Materials Source: Submit name of aggregate materials suppliers. Provide materials
from same source throughout the work. Change of source requires Engineer approval.

PART 2 PRODUCTS
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2.1 AGGREGATE MATERIALS
A.  Allfill should consist of approved materials that are free of organic matter and debris.
Frozen material should not be used, and fill should not be placed on a frozen subgrade.
A sample of each material type should be submitted to the engineer for evaluation.

1. Structural/Engineered Fill - Type M1: Well-graded sandy gravel material

Sieve Size Percent Passing
4 inch 100
No. 200 5-25

Use for structural fill at all locations below floor slabs and concrete structures.

2. Stabilization Fill - Type M2: Angular, well-graded gravel material

Sieve Size Percent Passing
4 inch 100

No. 200 15 max
Liquid Limit 35 max

Plasticity Index 15 max

Use on soft subgrades. Geotextile fabric may be used to reduce the amount of
granular material required.

3. Pipe Trench Backfill Material — per APWA standards
4. Base Coarse Material — per APWA standards

Use for import base course material under traffic areas and as shown on the
Drawings.

5. Riprap Apron Material — per APWA standards

Use for detention/retention basin outlet material and as shown on the

Drawings.
2.2 SOURCE QUALITY CONTROL
A. Field inspection and testing will be performed under provisions of Section 01400.
B. Tests and analysis of aggregate material will be performed in accordance with ASTM
C136 and ASTM D2487. A minimum of three (3) tests of each material source must be
done.
C. If tests indicate materials do not meet specified requirements, change material and

retest at no cost to Owner.
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PART 3 EXECUTION

3.1 STOCKPILING
A Stockpile materials on site.
B. Stockpile in sufficient quantities to meet project schedule and requirements.
C. Separate differing materials with dividers or stockpile apart to prevent mixing.

D. Direct surface water away from stockpile site to prevent erosion or deterioration of

materials.
E. Upon removal, do not mix material with native materials.
3.2 STOCKPILE CLEANUP

A. Remove stockpile, leave area in a clean and neat condition. Grade site surface to
prevent freestanding surface water.

END OF SECTION
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SECTION 02211
ROUGH GRADING

PART 1 GENERAL

1.1  SECTION INCLUDES
A. Removal of topsoil and subsoil.
B. Cutting, grading, filling and rough contouring the site.
1.2 RELATED SECTIONS
A. Section 01400 - Quality Control: Testing fill compaction.
B. Section 02110 - Site Clearing and Grubbing.

C. Section 02223 - Backfilling and Compacting for Structures: General paved area
backfilling.

D. Section 02225 - Trenching and Backfilling for Utilities
1.3 PROJECT RECORD DOCUMENTS
A. Accurately record actual locations of utilities remaining, by horizontal dimensions,

elevations or inverts, and slope gradients, referenced from permanent improvements.

PART 2 PRODUCTS

2.1  MATERIALS
A Structural Fill: Type M1 specified in Section 02207.
B. Stabilization Fill: Type M2 specified in Section 02207.

C.  Subsoil: Type S1 specified in Section 02205.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that survey bench mark and intended elevations for the Work are as indicated.
3.2 PREPARATION

A. Identify required lines, levels, contours, and datum.
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B. Identify known underground, above ground and aerial utilities. Stake and flag

locations.
C. Coordinate work with utility companies to remove and relocate utilities, as necessary.
D. Protect above and below grade utilities that remain.
E. Protect soil from erosion.
F. Protect bench marks, existing structures, fences, and sidewalks from excavating

equipment and vehicular traffic. Replace in kind if damaged.
3.3 NATURAL SOILS EXCAVATION
A. Excavate natural soils from areas excavated.

B. Utilize natural soils as site grading fill and as fill in non-load bearing areas or dispose
of natural soils at a location selected by the Contractor.

3.4 FILLING
A. Fill areas to contours and elevations with approved materials.
B. Structural fill and stabilization fill: Place and compact materials in continuous layers

not exceeding 8 inches loose depth (depending on type of compaction equipment
used) to 95% of ASTM D-1557 in foundation, floor slab, and pavement areas or as
directed in the drawings and Geotech report. Compact materials to 90% of the
maximum dry density (ASTM D-1557) in other non-structural areas of fill and backfill
or as directed in the drawings and Geotech report.

C. Make grade and alignment changes gradual. Blend slope into level areas.
D. Remove surplus fill materials from site.
E. Abate dust during construction using water from an approved source.

3.5 FIELD QUALITY CONTROL
A Field review and testing will be performed under provisions of Section 01400.

B. Compaction testing will be performed in accordance with ANSI/ASTM D1557 and with
Section 01400.

END OF SECTION
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SECTION 02222
EXCAVATION

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Excavation
1.2 RELATED SECTIONS
A Section 01400 - Quality Control.
B. Section 01500 - Construction Facilities.
C. Section 02205 - Soil Materials.
D. Section 02211 - Rough Grading
E. Section 02223 - Backfilling and Compacting for Structures.

F. Section 02225 - Trenching and Backfilling for Pipelines

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

3.1 PREPARATION

A. Identify required lines, levels, contours, and datum.
B. Verify location of potentially conflicting utilities, underground, above-ground and
overhead.

C. Coordinate with utility owners to allow relocation of utilities if necessary.

D. Identify limits of excavation to protect vegetation where possible.

E. Protect all plant life outside the limits of construction.

F. Identify and protect all bench marks, existing structures, drainage way, etc.
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3.2 EXCAVATION

A. Reference Geotechnical Engineering Report

B. Underpin or shore up adjacent structures which may be damaged by excavation
work, including utilities.

C. Dewater excavation as necessary.

D. Excavate subsoil to the lines and grades shown on the plans required to
accommodate building and structure construction (minimum twelve inches below
the bottom of foundation/footing or deeper, as shown on the Drawings).

E. Excavate subsoil to the required line and grade to accommodate paving and roadway
construction operations (minimum eight inches below the bottom of asphalt or
deeper, as shown on the Drawings).

F. Grade top perimeter of excavation to prevent surface water from draining into
excavated area.

G. Hand trim excavation. Remove loose matter.

H. Remove lumped subsoil, frozen subsoil and boulders.

l. Notify Engineer of unexpected subsurface conditions.

J. Correct unauthorized excavation at no extra cost to Owner.

K. Correct areas over-excavated by filling with structural fill material and compacting
to ninety five percent (95%) ANSI/ASTM D-1557 Density at no additional cost to
Owner.

L. Stockpile excavated material in a designated place. Stock piles must be protected
from eroding until final placement is achieved.

M. Repair utilities damaged during excavation at no additional cost to Owner.

N. No excavated material, pipe embedment or foundation material shall be stockpiled
on embankment or roadway on embankment

O. Preparation: To minimize differential settlement it is essential that earth surfaces
upon which footings/foundations will be placed, be compacted in accordance with
the compaction requirements and be protected from rain and runoff. No footing
shall be placed on saturated material. Footing/foundation material which becomes
saturated during construction due to lack of protection by the Contractor shall be
over excavated to suitable material and backfilled with suitable foundation soil at
no cost to the owner.

P. Debris encountered during excavation must be disposed of off-site in conformance
with all local, state, and federal regulations
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3.3  FIELD QUALITY CONTROL

A Field inspection will be performed under provisions of Section 01400.

B. Provide for visual inspection of bearing surfaces and compaction testing.
3.4 PROTECTION

A Protect excavated area by methods required to prevent cave-in or loose soil from
falling into trench.

B. Protect bottom of excavations and soil adjacent to and beneath foundation, from
freezing.

C. Prevent water from ponding on excavated surfaces.

D. Protect excavations in embankment by use of trench box or other approved method

to prevent cave-in and to limit trench width.

END OF SECTION
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SECTION 02223
BACKFILLING AND COMPACTING FOR STRUCTURES

PART 1 GENERAL

1.1 SECTION INCLUDES

A Backfilling areas excavated for structures.
B. Consolidation and compaction.
C. Fill for over-excavation.

1.2 RELATED SECTIONS

A. Section 01300 - Submittals.

B. Section 01400 - Quality Control.

C. Section 02140 — Dewatering.

D. Section 02205 - Soil Materials.

E. Section 02207 - Aggregate Materials.

F. Section 02222 - Excavation.

G. Section 02225 - Trenching and Backfilling for Utilities.
H. Section 03300 - Cast-in-Place Concrete.

1.3 REFERENCES
A ANSI/ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates.

B. ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 10 Ib Rammer and 18 inch Drop.

C. ANSI/ASTM D-698 - Test Methods for Moisture — Density Relations of soil and soil
aggregate mixtures, using 5.5 Ib. Rammer and 12” drop.

D. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

E. ASTM D3017 - Test Methods for Moisture Content of Soil and Soil-Aggregate Mixtures.
1.4 SUBMITTALS
A Submit under provisions of Section 01300.

B. Samples: Submit 45 Ib. sample of each type of aggregate and soil materials to testing
laboratory, in air-tight containers.
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C. Submit all sample and compaction test results to Engineer.

PART 2 PRODUCTS

2.1 STRUCTURAL FILL MATERIALS

A Type M1 Aggregate specified in Section 02207 — use for structural fill at all locations below
floor slabs and concrete structures.

2.2 STABILIZATION FILL MATERIALS

A Type M2 Aggregate as specified in Section 02207 — use on soft subgrades.

PART 3 EXECUTION

3.1 EXAMINATION
A Verify fill materials to be used are acceptable.
3.2 PREPARATION

A Cut out soft areas of subgrade not capable of insitu compaction. Backfill with Type M1 or
M2 fill as necessary and compact to density equal to or greater than requirements for
subsequent backfill material.

B. Prior to placement of any fill material, compact subgrade to ninety-five percent (95%) of its
maximum dry density in accordance with ANSI/ASTM-D1557 or to density requirements for
subsequent backfill materials. Scarify, wet and recompact, if necessary, to achieve densities.

3.3 BACKFILLING

A. Backfill areas to contours and elevations with the material(s) specified in Part 2 of this
section.

B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over
porous, wet, frozen or spongy subgrade surfaces. If wet, frozen, porous, spongy or other
unsuitable materials are encountered, backfill with import backfill at no additional cost to
Owner.

C. Aggregate Type M1 or M2 Backfill: Place and compact material in continuous layers not
exceeding eight (8) inches loose depth, depending on type of compaction equipment.

D.  Compact fill materials to ninety-five percent (95%) maximum density as determined by
ANSI/ASTM-D1557 in foundation, floor slab, and pavement areas. Compact to 90% of the
maximum dry density (ASTM-D1557) in other non-structural areas of fill and backfill.

E. Employ a placement method that does not disturb or damage existing structures or utilities.

F. Remove surplus and unusable backfill materials from site.

G. Make gradual grade and alignment changes. Blend slope into level areas.
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3.4 TOLERANCES
A As specified in drawings.
3.5 FIELD QUALITY CONTROL
A Field testing will be performed under provisions of Section 01400.

B. Tests and analysis of fill material will be performed in accordance with ANSI/ASTM C136 and
ANSI/ASTM-D1557 and with Section 01400.

C. Compaction testing will be performed in accordance with ASTM-D6398 (nuclear method) or
ASTM-D1556 (sand cone method) and with Section 01400.

D. If tests indicate Work does not meet specified requirements, remove Work, replace and
retest at no cost to Owner.

3.6 PROTECTION OF FINISHED WORK
A Protect finished Work under provisions of Section 01500.

B. Recompact fills subjected to vehicular traffic before placement of subsequent layers.

END OF SECTION
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PART 1 GENERAL

SECTION 02225
TRENCHING AND BACKFILLING FOR PIPELINES AND UTILITIES

1.1 SECTION INCLUDES

A

B.

C.

Excavation for pipelines and utilities.
Compacted bedding over pipelines and utilities.

Backfilling and compaction.

1.2 RELATED SECTIONS

A.

G.

Section 01400 - Quality Control

Section 01500 - Construction Facilities and Temporary Controls
Section 02140 — Dewatering.

Section 02211 - Rough Grading:

Section 02222 - Excavation.

Section 02223 - Backfilling and Compaction for Structures.

Section 15060 - Pipe and Pipe Fittings.

1.3 REFERENCES

A

ANSI/ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates.

ANSI/ASTM D1556 - Test Method for Density of Soil in Place by the Sand-Cone Method.

ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 10 Ib (4.54 Kg) Rammer and 18 inch (457 mm) Drop.

ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear

Methods (Shallow Depth).

1.4 SUBMITTALS

A.
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1.5 FIELD MEASUREMENTS

A.

PART 2 PRODUCTS

Verify that survey bench mark and intended elevations for the Work are as shown on
drawings.

2.1  BACKFILL MATERIALS

A.

2.2 BEDDI

A.

PART 3 EXECUTION

Per APWA Standards

NG MATERIALS

Per APWA Standards

3.1 EXAMINATION

A.

Verify fill materials to be reused if acceptable.

3.2 PREPARATION

A.

Identify required lines, levels, contours, and datum.

Identify, maintain and protect existing utilities remaining, which pass through work
area.

Protect bench marks, existing structures, sidewalks, paving, and curbs from excavation
equipment and vehicular traffic.

Protect above and below grade utilities which are to remain.
Cut out soft areas of subgrade not capable of in situ compaction. Backfill per APWA
standards and compact to density equal to or greater than requirements for

subsequent backfill material to a point 4" below the bottom of the pipe.

Provide means by which natural drainage ways can be diverted away during trenching.
Do not permit runoff water to enter the trench.

3.3 EXCAVATION — PER APWA STANDARDS

A. Dewater as necessary.

B. Underpin adjacent structures which may be damaged by excavation.
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Have utility pole supported which may become undermined by excavation.
Excavate subsoil required for water piping, sewer piping, culverts and other utilities.

Cut trenches sufficiently wide to enable safe installation of utilities and allow review,
meeting dimensions shown on the plans. Minimize the length of open trenches.

Excavation shall not interfere with normal 45 degree bearing splay of foundations.
Provide trench bracing in strict accordance to safety standards.

Hand trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter.
Remove lumped subsoil, boulders, and rock up to 1/3 cu yd, measured by volume.

Correct unauthorized excavation using suitable backfill materials, at no cost to the
Owner.

Correct areas over excavated by error using suitable backfill materials, at no cost to
the Owner.

Stockpile excavated material in area designated on site.

Provide means for removing ground water from trench. No pipe shall be laid in a
trench with standing water in it.

3.4 BEDDING - PER APWA STANDARDS

A.

Support pipe and conduit during placement and compaction of bedding.

3.5 BACKFILLING — PER APWA STANDARDS

A.

0

m

Backfill trenches to contours and elevations with unfrozen materials.

Systematically backfill to allow maximum time for natural settlement. Do not backfill
over porous, wet, frozen or spongy subgrade surfaces.

Employ a placement method that does not disturb or damage pipe in trench.

Maintain moisture content within 2% of optimum moisture content for fill materials
to attain required compaction density.

Leave fill material stockpile areas completely free of excess fill materials.

3.6  FIELD QUALITY CONTROL

A. Field review and testing will be performed under provisions of Section 01400.
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B. Tests and analysis of fill material if required by Engineer will be performed in
accordance with ANSI/ASTM C136 and with Section 01400.

C. Compaction testing if required by Engineer will be performed in accordance with
ANSI/ASTM D1556, ANSI/ASTM D1557, and with Section 01400.

D. If tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest at no cost to the Owner.

E. Frequency of Compaction Tests: (Trench)

1. Horizontal Location:

Test at start of trench with subsequent tests at every 100’ along the trench
length.

2.  Vertical Location:

At every horizontal location, obtain one test at half the depth of the trench, one
test at the top of the trench, and subsequent test(s) at locations where materials
or construction procedures change.

3.7 PROTECTION OF FINISHED WORK

A. Protect trench excavation to prevent cave in.

B. Maintain and protect finished Work until project is completed.

C. Recompact fills subjected to vehicular traffic.

D. Protect excavations by use of trench box or other approved method to prevent cave-

in and to limit trench width.

END OF SECTION
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SECTION 02231
AGGREGATE BASE COURSE

PART 1 GENERAL

1.1  SECTION INCLUDES
A. Aggregate base course.
1.2  RELATED SECTIONS
A. Section 02211 - Rough Grading: Preparation of site for base course.

B. Section 02223 — Backfilling and Compacting for Structures: Compacted fill under base
course.

C. Section 02225 — Trenching and Backfilling for Utilities: Compacted fill under base
course.

1.3 REFERENCES
A. AASHTO M147-65 - Materials for Aggregate and Soil-Aggregate.
B. ASTM C136 - Sieve Analysis of Fine and Coarse Aggregates.

C. ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 10 Ib (4.54 Kg) Rammer and 18 inch (457 mm) Drop.

D. ASTM D4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

E. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

PART 2 PRODUCTS

2.1  MATERIALS

A. Base Course per APWA Standards.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify subgrade or subbase has been reviewed; gradients and elevations are correct,
and dry.
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3.2 AGGREGATE PLACEMENT

A. Spread aggregate over prepared substrate to a total compacted thickness not to
exceed 6 inches.

B. Level and contour surfaces to elevations and gradients indicated.
C. Add small quantities of aggregate to course base as appropriate to assist compaction.

D. Compact placed aggregate materials to achieve compaction to 95 percent of its
maximum dry density in accordance with ANSI/ASTM D1557.

E. Add water to assist compaction. If excess water is apparent, remove aggregate and
aerate to reduce moisture content.

F. Maintain finished surface of each lift until next lift is placed. No ballast or base
material shall be placed on a surface which has become potholed, rutted or developed
other surface irregularities.

G. Use mechanical vibrating tamping in areas inaccessible to compaction equipment.

3.3 TOLERANCES

A. Flatness: Maximum variation of 1/4 inch measured with 10-foot straight edge.

B. Scheduled Compacted Thickness: Within 1/4 inch.

C. Variation from True Elevation: Base within 1/2 inch. Subbase within 1/2 inch not
cumulative.

3.4 FIELD QUALITY CONTROL
A Field review and testing will be performed under provisions of Section 01400.

B. Gradation of Aggregate: In accordance with APWA standards.

C. Compaction testing will be performed in accordance with ANSI/ASTM D1557 and with
Section 01400.

D. If tests indicate Work does not meet specified requirements, remove Work, replace
and retest at no cost to the Owner.

E. Frequency of Tests: A minimum of one test per 250 square yards of surface area per
lift or as required to meet performance criteria as specified.

3.5 PROTECTION OF FINISHED WORK

A. Maintain and protect finish work until project is complete.
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B. Blade and recompact base course subjected to vehicular traffic prior to placement of
next lift or surface.

C. Remove and replace base and ballast material that has become contaminated during
construction.

END OF SECTION
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SECTION 02510
ASPHALTIC CONCRETE PAVING

PART 1 GENERAL

1.1  SECTION INCLUDES
A. Asphaltic concrete paving.

1.2  RELATED SECTIONS
A. Section 02211 - Rough Grading: Preparation of site for paving and base.
B. Section 02231 - Aggregate Base Course.

1.3 REFERENCES

A. MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot Mix Types - The
Asphalt Institute (Al).

B. MS-3 - Asphalt Plant Manual - The Asphalt Institute (Al).

C. MS-8 - Asphalt Paving Manual - The Asphalt Institute (Al).

D.  MS-19 - Basic Asphalt Emulsion Manual, The Asphalt Institute (Al).

E. ASTM D946 - Penetration-Graded Asphalt Cement for Use in Pavement Construction.
1.4 QUALITY ASSURANCE

A. Quality control shall be per Section 02741 of the Utah Department of Transportation
Standard Specifications.

B. Obtain materials from same source throughout.
1.5 ENVIRONMENTAL REQUIREMENTS
A. Do not place asphalt when base surface or air temperature is less than 40 degrees F,

or surface is wet or frozen.

PART 2 PRODUCTS

2.1  MATERIALS

A. Asphalt concrete pavement: In accordance with Granger-Hunter Improvement
District, West Valley City, state and local Engineering Standards and Construction
Specifications.
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2.2

2.3

2.4

B. Aggregate for Plant Mix: In accordance with Granger-Hunter Improvement District,
West Valley City, state and local Engineering Standards and Construction
Specifications.

ACCESSORIES

A. Tack Coat: In accordance with Section 02741 of the Utah Department of
Transportation Standard Specifications

ASPHALT PAVING MIX

A. Mix In accordance with Granger-Hunter Improvement District, West Valley City, state
and local Engineering Standards and Construction Specifications.

SOURCE QUALITY CONTROL

A. Provide mix design for asphalt under provisions of Section 01400 and in accordance
with Granger-Hunter Improvement District, West Valley City, state and local
Engineering Standards and Construction Specifications, except that there shall be
between 3% and 5% air voids in the mix. The mix design shall reflect the actual
aggregate stockpile(s) and asphalt cement type to be used.

B. Submit proposed mix design for review a minimum of ten (10) days prior to
commencement of work.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that compacted granular base is dry and ready to support paving and imposed
loads.
B. Verify gradients and elevations of base are correct.
3.2 SUBBASE
A. Section 02231 - Aggregate Base Course forms the base construction for work of this
Section.
3.3  PREPARATION - TACK COAT
A. Apply tack coat in accordance with Section 02741 of the Utah Department of
Transportation Standard Specifications
B. Apply tack coat to contact surfaces of curbs, gutters and existing asphalt.
3.4 HAULING EQUIPMENT
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A. Trucks used for hauling plant mix material shall have a tight clean, smooth metal bed.
When necessary each truck shall have a cover of canvas or other suitable material to
protect the mixture from weather.

B. All trucks shall be loaded in a manner to minimize segregation in accordance with the
asphalt institute.

C. The temperature of the plant mix shall not drop more than 202 F between the hot
plant and the paver.

3.5 PLACING ASPHALT PAVEMENT - SINGLE COURSE

A. Install Work in accordance with Granger-Hunter Improvement District, West Valley
City, state and local Engineering Standards and Construction Specifications.

B. Place asphalt within 8 hours of applying primer or tack coat.

C. Place asphalt to thickness shown in plans in lifts up to 3 inch compacted thickness.

D. Install gutter drainage grilles and frames and manhole frames in correct position and
elevation.

E. Compact pavement by rolling. Do not displace or extrude pavement from position.

Hand compact in areas inaccessible to rolling equipment.

F. Develop a rolling pattern with consecutive passes to achieve even and smooth finish,
without roller marks.

3.6 TOLERANCES
A. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge.
B. Scheduled Compacted Thickness: Within 1/4 inch.
C. Variation from True Elevation: Within 1/4 inch.
3.7 FIELD QUALITY CONTROL
A Field review and testing will be performed under provisions of Section 01400.
3.8 PROTECTION

A. Immediately after placement, protect pavement from mechanical injury for 14 days.
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3.9 SCHEDULES

A. All paved areas: Single course plant mix pavement to a compacted depth as shown on
plans.

END OF SECTION
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SECTION 02607
MANHOLES, FRAMES, AND COVERS

PART 1 GENERAL

11 SECTION INCLUDES
A. Modular precast concrete manhole section with tongue and groove joints, covers,
anchorage, and accessories.
1.2 RELATED SECTIONS
A. Section 02225 — Trenching and Backfilling.
B. Section 03300 — Cast-in-Place Concrete.
C. Section 15060 - Pipe and Fittings
13 REFERENCES
A. ACI (American Concrete Institute) 318 - Building Code Requirements for Reinforced
Concrete.
B. ASTM C39 - Test Method for Compressive Strength of cylindrical Concrete Specimens.
C. ASTM C443 - Joints for Circular Concrete Sewer and Culvert Pipe using Rubber Gaskets.
D. ASTM C478 - Precast Reinforced Concrete Manhole Sections.
E. ASTM C497 - Test Method for Concrete Pipe, Manhole Sections, or Tile.
F. ASTM (€913 - Precast Concrete Water and Wastewater Structures.
G. ASTM (€923 - Resilient Connectors Between Reinforced Concrete Manhole Structures
and Pipes.
1.4 DESIGN REQUIREMENTS
A. Equivalent strength: Based on structural design of reinforced concrete as outlined in ACI
318.
B. Design of Lifting Devices for Precast Structures: In accordance with ASTM C 913.
C. Design of Joints for Precast Structures: In accordance with ASTM C 913.
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1.5 SUBMITTALS
A. Section 01300 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate manhole locations, elevations, and sizes and elevations of
penetrations.

C. Product Data: Submit manhole covers, component construction, features, configuration
and dimensions.

1.6 QUALITY ASSURANCE

A Perform Work in accordance with the Granger-Hunter Improvement District Standards
and the contract drawing and specifications.

1.7 DELIVERY, STORAGE AND HANDLING
A. Section 01600 - Product Requirements: Product storage and handling requirements.

B. Comply with precast concrete manufacturer’s instructions for unloading, storing and
moving precast manholes and drainage structures.

C. Store precast concrete manholes and drainage structures to prevent damage to Owner’s
property or other public or private property. Repair property damaged from materials
storage.

D. Mark each precast structure by indentation or waterproof paint showing date of

manufacture, manufacturer, and identifying symbols and numbers shown on Drawings
to indicate its intended use.

PART 2 PRODUCTS

2.1 MANHOLES, FRAMES, AND COVERS

A Manhole Sections: Reinforced precast concrete in accordance with ASTM C478 with
gaskets in accordance with ASTM C923.

B. Grout: As specified in Section 03300.
C. Manhole Gaskets: Conform to ASTM C-443, or Ram-Nek Sealant or approved equivalent.
D. Manhole Connectors: Conform to ASTM C923.

2.2 COMPONENTS

A. Lid and Frame: ASTM A48, Class 20 ksi cast iron construction, machined flat bearing
surface, removable closed lid design; lid molded with “Sanitary Sewer” with minimum 1
inch high letters; highway load rating of HS20, opening size as indicated on drawings.

B. Bedding: Type M1 or M2 as specified.
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2.3 CONFIGURATION

A. Shaft Construction: Concentric with cone top section; lipped male/female joints; sleeved
to receive pipe.

B. Cone Top Section: As indicated on Drawing.

C. Shape: Cylindrical.

D. Clear Inside Dimensions: 48-inch diameter or as shown on Drawings.
E. Design Depth: As indicated on Drawings.

F. Pipe Entry: Furnish openings as indicated on Drawings.

G. Grade Rings: As indicated on Drawings.

H. Steps: As indicated on Drawings.

PART 3 EXECUTION

3.1  EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and Project Conditions.
B. Verify items provided by other sections of Work are properly sized and located.

C. Verify built-in items are in proper location, and ready for roughing into Work.

D. Verify excavation for manholes is correct.

3.2 PREPARATION

A. Coordinate placement of inlet and outlet pipe or duct sleeves required by other
sections.
B. Do not install structures where site conditions induce loads exceeding structural

capacity of structures.

C. Inspect precast concrete structures immediately prior to placement in excavation to
verify structures are internally clean and free from damage. Remove and replace
damaged units.

3.3 INSTALLATION

A. Excavation and Backfill:

1. Excavate for manholes in accordance with Section 02225 in location and to
depth shown. Provide clearance around sidewalls of structure for construction
operations.
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3.4

2. When groundwater is encountered, prevent accumulation of water in
excavations. Place manholes or drainage structures in dry trench.

3. Where possibility exists of watertight structure becoming buoyant in flooded
excavation, anchor structure to avoid flotation.

Place base pad, trowel top surface level.

Place manhole sections plumb and level, trim to correct elevations, anchor to base pad.
Install manholes supported at proper grade and alignment as shown on Drawings.
Backfill excavations for manholes in accordance with Section 02225.

Grout base of shaft sections to achieve slope to exit piping. Trowel smooth. Contour to
form continuous drainage channel as indicated on Drawings.

Set cover frames and covers level without tipping, to correct elevations.

Coordinate with other sections of Work to provide correct size, shape, and location.

PRECAST CONCRETE MANHOLE INSTALLATION

Lift precast structures at lifting points designated by manufacturer.

When lowering manholes into excavations and joining pipe to units, take precautions to
ensure interior of pipeline and structure remains clean.

Set precast structures bearing firmly and fully on bedding material as specified in
Section 02207 and compacted in accordance with provisions of Section 02225. Extend
bedding at least 12 inches outside the limits of the manhole base.

Assemble multi-section structures by lowering each section into excavation. Lower, set
level, and firmly position base section before placing additional sections.

Remove foreign materials from joint surfaces and verify sealing materials are placed
properly. Maintain alignment between sections by using guide devices affixed to lower
section.

Joint sealing materials may be installed on site or at manufacturer’s plant.

Verify manholes and drainage structures installed satisfy required alignment and grade.

Remove knockouts or cut structure to receive piping without creating openings larger
than required to receive pipe. Fill annular space with mortar.

Cut pipe to finish flush with interior of structure.

Shape inverts through manhole as shown on Drawings.
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3.5 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements: Testing and inspection services.
B. Test cast-in-place concrete in accordance with Section 03300.
C. Vertical Adjustment of Existing Manhole and Drainage Structures:
1. Where required, adjust top elevation of existing manholes and drainage

structures to finished grades shown on Drawings.

Reset existing frames, grates and covers, carefully removed, cleaned of mortar
fragments, to required elevation in accordance with requirements specified for
installation of castings.

Remove concrete without damaging existing vertical reinforcing bars when
removal of existing concrete wall is required. Clean vertical bars of concrete and
bend into new concrete top slab or splice to required vertical reinforcement, as
indicated on Drawings.

Clean and apply sand-cement bonding compound on existing concrete surfaces
to receive cast-in-place concrete in accordance with Section 03300.

END OF SECTION
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SECTION 02675
DISINFECTION OF PROCESS PIPING AND EQUIPMENT

PART 1 GENERAL

1.1  SECTION INCLUDES
A. Cleaning and disinfection of process water piping and equipment.

B. Testing and reporting results.

1.2 RELATED SECTIONS
A. Section 01014 — Work Sequence.

B. Section 15060 - Pipe and Pipe Fittings.

1.3 REFERENCES
A. Utah Administrative Rule — R309-520: Disinfection
B. ANSI/AWWA B300-92 - Standard for Hypochlorites.
C. ANSI/AWWA B301-92 - Standard for Liquid Chlorine.
D. ANSI/AWWA C651-92 - Standards for Disinfecting Water Mains.
E. ANSI/AWWA C652 - Disinfection of Water Storage Facilities.
1.4 SUBMITTALS
A. Test Reports: Indicate results comparative to specified requirements.

B. Certificate: Certify that cleanliness of water distribution system meets or exceeds
specified requirements.

1.5 PROJECT RECORD DOCUMENTS
A Submit under provisions of Section 01700.
B. Disinfection report; record:

1. Type and form of disinfectant used.
2. Date and time of disinfectant injection start and time of completion.
3. Testlocations.
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4. |Initial and 24 hour disinfectant residuals (quantity in treated water) in ppm for each
outlet tested.

5. Date and time of flushing start and completion.

Disinfectant residual after flushing in ppm for each outlet tested.

7. Engineer’s signature that test was performed with Engineer present.

o

C. Bacteriological report; record:

1. Date issued, project name, and testing laboratory name, address, and telephone
number.

Time and date of water sample collection.

Name of person collecting samples.

Test locations.

Initial and 24 hour disinfectant residuals in ppm for each outlet tested.

Coliform bacteria test results for each outlet tested.

Certification that water conforms, or fails to conform, to bacterial standards of State
of Utah.

Bacteriologist's signature and authority.

Engineer’s signature that test was performed with Engineer present.

NoupkwnN

0

1.6 QUALITY ASSURANCE

A. Perform Work in accordance Utah Administrative Rule — R309-210 and AWWA Section
C652.

1.7 REGULATORY REQUIREMENTS

A. Conform to Utah Administrative Rule — R309-210.

B. Conform to applicable code or regulation for performing the work of this Section.
Discharge of heavily chlorinated water will not be discharged into the sanitary sewer
system. Contractor to provide chlorine reducing agents as required to meet discharge
performance requirements.

C. Provide certificate of compliance from authority having jurisdiction indicating approval
of water system. Coordinate discharge point with affected utilities.

1.8 SEQUENCING AND SCHEDULING

A. Hydrostatic and leakage testing may be performed in conjunction with disinfection.

B. Final connections to the existing distribution system shall not be made until
disinfection and flushing of the new facilities is complete.
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PART 2 PRODUCTS
2.1  DISINFECTION CHEMICALS

A. Chemicals: ANSI/AWWA B300, Hypochlorite, ANSI/AWWA B301, and Liquid Chlorine.

B. Water for disinfection and testing shall be clean, uncontaminated, and potable. Water
may be obtained from OWNER’s water mains. Connections between the existing
distribution system and pipelines not disinfected and tested that are constructed
under this Contract shall remain closed at all times until disinfection and flushing and
testing are complete.

PART 3 EXECUTION

3.1 EXAMINATION

A.  Verify that piping system and equipment have been cleaned, reviewed, and pressure
tested.

B. Perform scheduling and disinfection activity with start-up, testing, adjusting and
balancing, demonstration procedures, including coordination with related systems.

C. Notify engineer 24 hours minimum prior to conducting test.

3.2 EXECUTION — PIPELINES AND EQUIPMENT
A. Provide and attach required equipment to perform the work required of this Section.
B. Introduce treatment into piping system.

C. Maintain disinfectant in system for required period at required concentration in
accordance with ANSI/AWWA C651-92.

D.  Flush, circulate and clean until required cleanliness is achieved; use potable domestic

water.
E. Replace permanent system devices removed for disinfection.
F. Flush and disinfect equipment prior to final acceptance. Coordinate with membrane

manufacturer to determine if they have additional disinfection/flushing requirements
to protect the membranes.

G. Properly dechlorinate and dispose of heavily chlorinated water, in accordance with
Utah Department of Environmental Quality Regulations.
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3.3 QUALITY CONTROL
A. Provide testing of treated water under provisions of Section 01400.
B. Test pipeline samples in accordance with ANSI/AWWA C651-92.

END OF SECTION
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SECTION 02810
UNDERGROUND IRRIGATION SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes:
1. Underground irrigation systems complete with heads, valves, controls, and
accessories.
B. Related sections:
1. Section 02910 Planting

1.2 REFERENCE STANDARDS
A. NFPA 70: National Electric Code.
B. ASTM: American Society for Testing and Materials
C. IA: The Irrigation Association: Main BMP Document, Landscape Irrigation Scheduling and
Water Management Document.
ASIC: American Society of Irrigation Consultants: ASIC Grounding Guideline
E. City Codes/Ordinances relating to Landscape and Irrigation

1.3 DEFINITIONS

A.  Water Supply: Culinary and/or secondary pumping, piping, and components provided and
installed by others to provide irrigation water to this project. Includes but is not limited
to: storage ponds, pump stations, saddles, nipples, spools, shut-off valves, corporation
stop valves, water meters, pressure regulation valves, and piping or components
upstream of (or prior to) the Point-of-Connection.

B. Point-of-Connection: Location where the Contractor shall tie into the water supply for
landscape irrigation needs and use. Tie to existing piping.

C. Main Line Piping: Pressurized piping downstream of the point-of-connection to provide
water to remote control valves and quick coupling valves. Normally piping is under
constant pressure.

D. Lateral Line Piping: Circuit piping downstream of the remote control valves to provide
water to sprinkler heads, drip system, or bubblers. Normally piping is under pressure only
when control valve is in operation.

1.4 PERFORMANCE REQUIREMENTS

A.  The work to be performed under this Section shall consist of furnishing all labor and
materials necessary to construct a complete working and tested underground sprinkler
irrigation system per all drawings and specifications, providing one hundred (100) percent
head-to-head coverage on all lawn and planting areas on the site without overspray onto
hardscape, buildings, or other site features. Included also will be system maintenance and
warranties.

B.  The efficiency of the completed irrigation system shall meet the following minimum
standards:
1. Circuits using spray sprinklers shall perform at a minimum 60% efficiency.
2. Circuits using rotor sprinklers shall perform at a minimum 70% efficiency.
3. Atthe discretion of the Landscape Architect, efficiency shall be determined by an

independent water audit performed by a certified irrigation auditor selected by the
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Owner. The Contractor shall include in his bid price the cost of this audit. The audit
shall be conducted after substantial completion and before final acceptance of the
irrigation system.

C.  The Contractor shall perform, but not be limited to, all of the following functions: paying
all connection fees, deposits, and all other charges related to the connection to the water
source; obtain all permits; complete all excavation and backfill; provide backflow device,
tapping saddle, yoke, stop and waste, corp. cock, concrete vaults and miscellaneous pipe
fittings; make necessary road repairs; provide safety barrier; make connection to water
source; install all electric valves, valve control devices, isolation gate valves, quick coupling
valves, drain valves, meter base, conduit, junction boxes, controller, backflow prevention
devices and enclosures, filters and enclosures, and all necessary wiring. All work shall be
in compliance to applicable codes and requirements of the utility companies involved.

D. If any or all of the above mentioned fees or charges are not listed on the bidding schedule
or on plan, they shall be included in the bid lump sum price of the irrigation sprinkling
system item.

E. Contractor shall verify with the appropriate water district the location of the water service

main line and water pressure, and complete all requirements necessary to bring water
service to the site. Total cost to be included in the irrigation sprinkling system bid item.

F. The above specification statement supersedes the graphic representation location of the
contract limit line. This pertains to the water line location on either side of the street
adjacent to the project site.

G.  All work shall be done in accordance with the drawings and specifications, as well as all
applicable water and electrical codes.

H.  The Contractor shall operate, maintain until acceptance, and guarantee the new system as
specified herein until all lawn and plants installed on this project have become established
and have been accepted by the Owner.

1.5 SUBMITTALS
A. Product Data: Complete set of manufacturer’s technical data and installation instructions
for all equipment to be installed on the project. Submittal shall be made prior to
commencement of any irrigation work.
Main line and lateral line pressure test results: Submitted at the time of occurrence.
C. Operation and Maintenance (O&M) Manual:
1. O&M manual shall contain the following information:
a. Manufacturer cut sheets and current printed specifications for each element or
component of the irrigation system.
Parts list for each operating element of the system.

w

C. Manufacturer’s printed literature on operation and maintenance of operating
elements of the system.
d. Section listing instructions for overall system operation and maintenance.

Include directions for spring start-up and winterization.

2. Manual shall be submitted at least thirty (30) days prior to final inspection and

acceptance of the project.
D. Complete As-Built Drawings:

1. Drawings shall conform to the following criteria:
a. One (1) 22" x 34" and one (1) 11" x 17" drawing shall be submitted.
b. All submitted drawings shall be made on Mylar or Tyvek original.
c. Show detail and dimension changes made during installation.
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d. Include field dimension locations of sleeving, points of connection, main line
piping, wiring runs not contained in main line pipe trenches, valves and valve
boxes, quick coupling valves.

e. Dimensions shall be taken from permanent constructed surfaces, features, or
finished edges located at or above finished grade.

2. A complete set of as-built drawings shall also be submitted in electronic digital format

(.pdf).

3. As-Built drawings shall be submitted prior to final inspection and acceptance.

E. Controller Map: Each controller shall be equipped with a color-coded copy of the area
that the controller services. Include valve zone number, type of plant material irrigated,
and zone location on the project. Laminate map with heat shrink clear plastic and mount
inside controller.

1.6 QUALITY ASSURANCE

A.  Acceptance: Do not install work of this section prior to acceptance of the area by the
Owner as being properly prepared to receive said work (i.e. at proper grade, properly
compacted, permanent fixtures in place, etc.).

B. Adequate Water Supply: Contractor shall verify that proper connection is available to
supply lines, and is of adequate size and volume. Perform static water pressure test prior
to commencement of work. Notify Owner of problems encountered prior to proceeding.

C. Workmanship: It is the intent of this specification that all materials herein specified with
the best standards of practice relating to the trade.

D. The Contractor shall provide to the Owner a document or resume which includes the
following information:

1. The Contractor has been installing sprinkler systems on commercial projects for at
least ten (10) previous consecutive years.

2. The Contractor is currently licensed to perform landscape construction in the State of
Utah.

3. The Contractor is bondable and insurable for the work to be performed.

4. References of at least five (5) projects of similar size and scope completed within the
last five (5) years. Three (3) of the projects listed must be located in the general
region of the project site.

5. List of suppliers from whom materials will be obtained for use on this project.

1.7 PROJECT CONDITIONS

A.  Anydiscrepancies between existing site conditions and those indicated on the plans shall
be called to the attention of the Landscape Architect or Owner’s Representative prior to
continuance of the project.

B. The Contractor shall use only the equipment and products specified in the construction
drawings. No substitution of materials will be allowed on the irrigation system without
prior authorization from the Landscape Architect and the Owner’s Representative.

C. During delivery, installation, and storage of materials for the project, all materials shall be
protected from contamination, damage, vandalism, and prolonged exposure to sunlight.
All material stored at the project site shall be neatly organized in a compact arrangement
and storage shall not disrupt the project Owner or other trades on the project site. All
material to be installed shall be handled by the Contractor with care to avoid breakage or
damage. Materials damaged by the Contractor shall not be used, but shall be replaced
with new materials at the Contractor’s expense.

GRANGER-HUNTER IMPROVEMENT DISTRICT UNDERGROUND IRRIGATION SYSTEMS
ANDERSON WATER TREATMENT PLANT SECTION 02810 - 3



PART 2

2.1

2.2

GRANGER-HUNTER IMPROVEMENT DISTRICT

D.

The Contractor shall familiarize himself and his workmen with all hazards and existing
utilities prior to commencing work. This shall require local Blue Staking to be completed
before any construction activity can begin.

PRODUCTS

GENERAL

A

PIPE

The Contractor shall provide all materials to be used on this project. The Contractor shall
not remove any material purchased for this project from the project site, nor mix these
project materials with other contractor-owned materials. The Owner retains the right to
purchase and provide project materials.

Handling and unloading of all equipment, pipe, and fittings shall be in such a manner as to
insure delivery to the job site in a sound, undamaged condition. Any installed equipment
or pipe found to be damaged or defective in workmanship or materials shall be rejected
and removed and replaced at Contractor’s expense.

All PVC pipe used on this project for the irrigation system shall conform to the
requirements of ASTM -1685. It shall be free of cracks, holes, foreign material, blisters,
inside bubbles, wrinkles, and dents.

All main line pipe, three (3) inches inside diameter and smaller shall be Schedule 40 PVC
solvent weld bell end unless otherwise specified.

All main line pipe, four (4) inches inside diameter and larger, shall be PVC Class 200
gasketed bell end (except as required for conversion to metal fittings).

All lateral line pipe shall be Schedule 40 PVC solvent weld.

Maximum flows allowed through main line and lateral line pipe shall be determined by
water speed in the pipe. The maximum water speed allowed in both main lines and
lateral lines is five (5) feet per second. The resulting maximum gallons per minute (gpm)
allowed to flow through PVC pipes are as follows:

PIPE SIZE GPM

For sizes larger than 6", consult manufacturer’s recommendations.

No bends in pipe shall be permitted. The Contractor shall use elbow fittings of ninety (90),
forty five (45), twenty two and one half (22-1/2), and eleven and one quarter (11-1/4)
degrees as individual situations demand.

All pipe used from the main line to the control valves shall be solvent weld Sch. 80 PVC
pipe unless otherwise noted or shown on the construction drawings.

UNDERGROUND IRRIGATION SYSTEMS
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2.3 FITTINGS

A.  All PVC fittings used on this project for the irrigation system shall conform to the
requirements of ASTM D-2466.
B. Main Line Fittings:

1.

All main line fittings four (4) inches inside diameter and larger shall be either M.J. or
deep bell push-on, gasketed, ductile iron.

All main line fittings three (3) inches and smaller inside diameter shall be solvent weld
Schedule 80 PVC.

All main line fittings four (4) inches and larger, whether ductile iron or solvent weld,
shall be thrust blocked per details.

All main lines three (3) inches and larger having a horizontal change of direction shall
have proper concrete thrust blocks installed. Vertical changes in direction shall
require the use of M.J or ductile iron fittings with thrust restraining devices (Mega
Lug, Harco Knuckle Joint Restraints, or approved equal) in addition to appropriate
concrete thrust blocking. The size and type of thrust block depends on pressure, pipe
size, type of soil, and type of fitting. As a general rule, one (1) cubic foot minimum of
class AA (AE) Type Il concrete is required for each thrust block. Follow thrust blocking
details for calculating thrust block size.

M.J. tees, Schedule 80 tees with SxT Schedule 80 bushings, or Harco ductile iron
service tees are approved on PVC main lines for automatic control valve installation.
M.J. fittings shall be greased and wrapped.

C. Lateral Line Fittings:

1.
2.

All lateral line fittings shall be solvent weld Schedule 40 PVC.
All risers and exposed fittings shall be solvent weld Schedule 80 PVC, including
conversions to metal pipe and fixtures, unless otherwise noted on the plans.

D. PVCCement: Solvent weld or glued joints shall use the following materials:

1.
2.

2.4 VALVES

Primer: IPS Weld-On P-70 Primer (purple), ASTM F-656.
Cement: IPS Weld-On 711 Heavy Bodied PVC Cement (gray), ASTM D-2564.

A. Master Valve: All master valves shall be as specified in the Irrigation Equipment Schedule.
Master valve assembly shall be installed according to detail in drawings.

B. Isolation Gate Valve:

1. Isolation gate valves shall only be used on the main line.

2. Isolation gate valves shall be as specified in the Irrigation Equipment Schedule. Valves
shall be hydrostatically pressure tested for 400 P.S.I. and shall be designated for a
working pressure of 200 P.S.I. Each valve shall contain a resilient wedge urethane
rubber seat. Unless otherwise shown or specified, valves three (3) inches and larger
shall have flanged end connections.

3. Buried valves shall have two (2) inch square operating nuts. No handles or wheels will
be permitted. Valves inside structures (vaults or valve boxes) may have wheel handles
if the valve is two (2) inches or less in size.

4. Action unions shall be installed on each side of all valves except flanged valves.

5. The Contractor shall provide adequate material for the connection of valves to the
system, i.e., adapters, flanges, nuts, bolts, gaskets, etc.

6. All buried main line isolation valves with a (2) inch square operating nut shall be fitted
with a four (4) inch minimum diameter pipe sleeve place over the top of the valve
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vertically and extended to grade. Cover with a ten (10) inch round plastic valve box
with bolt down lid and set at finished grade.

C. Remote Control Valve Assembly:
1. Remote control valves shall be as specified in the Irrigation Equipment Schedule.
2. Remote control valves shall be globe configuration, electrically activated, normally
closed, forward flow design.
3. All pipe on the control valve assembly shall be Schedule 80 PVC pipe. See detailed
drawings.
4. Action unions shall be installed on each side of the control valve assembly, allowing
valve to be removed from the box for maintenance without cutting pipe.
5. Each control valve shall have a brass gate or ball valve installed immediately upstream
of the valve and located within the same valve box.
6. Flows through each remote control valve shall not exceed the following limits:
VALVE SIZE GPM RANGE
L 1-30
LA 31-75
2 s 76 - 150
7. Each drip remote control valve assembly shall contain the following components:

a. PVCball valve.

b. Inline disc or screen filter with 100 micron/150 mesh filter element.

c. Remote control valve capable of operating at very low flow levels.

d. Inline pressure regulator.

All components shall be installed according to manufacturer’s recommendations, and
located within a single valve box, one valve per box (no multi-valve assemblies
permitted).

D.  Quick Coupling Valve Assembly:

1.
2.
3.

Quick coupling valves shall be as specified in the Irrigation Equipment Schedule.
Quick coupling valves shall be heavy duty brass, two-piece, single lug locking cap.

The Contractor shall provide to the Owner at least 1 cap lock key and 1 quick coupling
key with a swivel hose bib attached. These keys shall be delivered prior to final
acceptance of the project.

E. Manual Drain Valve Assembly:

1. All manual drains shall be three quarter (3/4) inch heavy duty brass ball valve.

2. Manual drain valves shall be required at all low points in the main lines. See plans,
notes, and details.

3. The location of each manual drain shall be shown on the "as built" drawing with
dimensions from the nearest permanent fixture, such as a building corner, etc.

4. Each manual drain valve will be accessed by a vertical two (2) inch PVC Schedule 40
pipe sleeve, capped by a locking valve cap with a key, enclosed within a ten (10) inch
round green valve box with bolt down lid. The top of the drain sleeve shall be three to
six (3 - 6) inches below the lid of the valve box.

5. Each manual drain shall empty into a gravel sump, a minimum of twenty four (24)
inches by twenty four (24) inches by eighteen (18) inches deep, (or six (6) cubic feet
total capacity). The gravel shall be washed three quarter (3/4) inch rock.

F. Automatic Drain Valves: Automatic drain valves shall not be used.

2.5 VALVE BOXES
A.  Allvalve boxes shall be green HDPE plastic with locking lid, or approved equal.
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B.

Valve box size shall be listed in the installation details for each irrigation system
component.

2.6 BACKFLOW PREVENTION ASSEMBLY — Not Applicable

A.

Backflow prevention devices shall be a reduced pressure principle backflow preventer
consisting of a pressure differential relief valve located between two independently
operated spring-loaded “Y” type center guided check valves. Assembly shall also have two
full port resilient seated ball valves for shut-off and four resilient seated ball valve test
cocks and bronze body construction. Larger sizes (2 %" and up) may have two non-rising
stem resilient wedge gate valves in lieu of ball valves.

Backflow preventer shall be as specified in the Irrigation Equipment Schedule.

2.7 AUTOMATIC CONTROL SYSTEM

A.

Furnish a low voltage automatic control system manufactured expressly for the operation

of automatic control valves used in an underground irrigation system.

Automatic controller devices shall be as specified in the Irrigation Equipment Schedule.

No substitutions shall be allowed. Unless specified otherwise, install as follows:

1. Install in stainless steel enclosure, model as specified in the Irrigation Equipment
Schedule.

2. Whenever a single site has 2 or more controllers, the 2nd and subsequent controllers
shall also be mounted in a separate stainless steel enclosure as specified in the
Irrigation Equipment Schedule.

3. Metered enclosures, if required, shall be mounted on a 4" thick concrete pad. Regular
enclosures may use a pre-manufactured mounting system as specified in the Irrigation
Equipment Schedule.

Provide adequate capacity to accommodate each valve on the system separately. Do not

double valves to circuits.

The Contractor shall provide 120 volt electrical service to the controller. Where required,

install meter inside meter socket of the enclosure. Coordinate this work with the Owner

and other trades involved in the project.

Every controller shall be installed to control a single point of connection (P.0.C.). That

point of connection shall be exclusively associated with that controller. Each P.O.C.

assembly shall consist of the main line tap, reverse pressure backflow prevention device (if

potable water source), filter (if required), master control valve (if specified), flow sensing
device (if specified), manual drain valve, and quick coupling valve. No controller shall be

wired to control valves which are connected to another P.O.C.

2.8 CONTROL VALVE WIRE

A.  Allirrigation control wire shall bear approval as U.L. listed type of underground feeder
(direct burial) and each conductor shall be of electrical conductivity grade solid copper in
accordance with ASTM 30.

B. No aluminum wire shall be used on this project.

C. Wire size shall be #14 gauge minimum.

D. Two spare wires shall be run from each controller to the farthest valve under its control in
all directions and any valve which is on a dead-end line.

E. All wire crossing water, attached to bridges, going under paving, or where conditions
require protection, shall be housed in conduit or sleeves. All out-of-ground conduits shall
be rigid metal. All buried conduit may be PVC.
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F. All splices shall be water-tight. All connections made inside the box to connect wires to
the valve shall be made using a 3M DBR/Y dry-splice connector or pre-approved equal.
Each connector shall be completely sealed and water-proofed.

G.  All other splices in control wire shall be housed in a separate valve box.

H.  The pigment or color of the wires shall be integrated into the covering, rather than
painted on. All common or ground wires shall be white in color. Where more than one
controller is required, a different colored hot wire shall be used for each controller. A
separate color shall be used for all spare wires.

2.9 SPRINKLER HEADS
A General:

1. All heads used on this project shall be as specified in the Irrigation Equipment
Schedule shown on the plans.

2. All sprinkler heads and nozzles shall be as specified in the Irrigation Equipment
Schedule.

B. Spray/Rotary Sprinklers:

1. Spray/Rotary sprinklers shall have either four (4), six (6), or twelve (12) inch pop-up
height and built-in check valve. In areas where water pressures are high or
fluctuating, pressure regulating series sprinklers shall be used.

2. Spray/Rotary sprinkler nozzles shall be plastic matching precipitation rate nozzles.
Variable arc nozzles may be used to meet irregular-shaped areas.

3. Attachment options shall be as specified in the installation details.

C. Rotor Sprinklers:

1. Rotor sprinklers shall be equipped with stainless steel rotor sleeve and check valve.

2. Rotor sprinkler nozzles shall be as manufactured for each individual model.

3. Small rotor sprinklers (%" bottom inlet) may be installed using swing pipe per
installation details. Medium (3/4" bottom inlet) and large (1" or greater bottom inlet)
rotor sprinklers shall be installed using swing joints as shown in the installation details.
Swing joint size shall match sprinkler inlet size.

D. Bubblers, Tree Well, and Root Watering Systems: Installed per manufacturer’s
recommendations. Use only where and when specified.

2.10 DRIP IRRIGATION

A. Drip irrigation materials shall be as specified in the Irrigation Equipment Schedule.

B. Emitters shall be of the individual, self-cleaning, pressure-compensating type.

C. Dripline tubing shall be constructed of high quality linear, low density, UV-resistant,
polyethylene resin materials with internal, integral emitters at specified intervals.

D. Allinsert barbed fittings shall be constructed of molded, UV-resistant plastic. Each fitting
shall have a minimum of two (2) ridges or barbs per outlet. All fittings shall be from the
same manufacturer and shall be available in one of the following end configurations:

1. Barbed insert fittings.
2. Male pipe threads (MPT) with barbed insert fittings
3. Female pipe threads (FPT) with barbed insert fittings.

E. Each drip remote control valve assembly shall contain the following components (in

required sequence):

1. PVC ball valve.

2. Inline disc or screen filter with 100 micron/150 mesh filter element.
3. Remote control valve.
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4. Inline pressure regulator.
F. Provide the following equipment to each drip valve circuit, located and installed per
manufacturer’s recommendations:
1. Line flushing valve(s) - minimum of one (1) on each exhaust header, and one (1) on
each supply header.
2. Air/Vacuum relief valve(s) at all high points in the system if required by the
manufacturer.

2.11 FLOW SENSING EQUIPMENT
A. Where specified, each controller shall be installed with its own corresponding flow sensor
on a single point of connection to the water source.
The flow sensor shall be compatible with the specified controller.
C. Size the flow sensor so that it is able to read the high and low flows of the valves used on
that particular controller. Install per manufacturer’s specifications.

w

PART 3 EXECUTION

3.1 GENERAL

A.  Theirrigation plan is diagrammatic in nature, and some drafting liberties have been taken
to maintain the graphic clarity of the drawings. All irrigation equipment shall be located in
planting areas only, unless noted otherwise. The Contractor shall install piping to
minimize changes in direction, avoid placement under trees or large shrubs, and avoid
placement under hardscape features. Refer to the irrigation legend, details, and
specifications for equipment and proper installation.

B. Site Visit: The Contractor shall visit and inspect the project site. He shall take into
consideration known and reasonably inferable conditions affecting the proposed work.
Failure to visit the site shall not relieve the Contractor of furnishing materials and
performing the work required. Any discrepancies between existing site conditions and
those indicated on the plans shall be called to the attention of the Owner, by the
Contractor, prior to continuance of the project.

C. The Contractor shall keep the premises clean and free of excess equipment, materials, and
rubbish incidental to work of this project. Work areas shall be swept clean and trash and
debris picked up daily. Open trenches or hazards shall be protected with yellow caution
tape. The Contractor is responsible for removal and legal disposal (off site) of trash and
debris generated by his work on this project.

D. Existing Landscapes:

1. Where existing landscape areas are a part of the project, the Contractor shall repair or
replace work damaged by his irrigation system installation at his own expense. If the
damaged work is new, the Contractor or the original installer of that work shall
perform repairs at the Contractor’s expense. The existing irrigation system and
landscape shall remain in place, protected, undisturbed, and functional.

2. The Contractor shall protect in place and work around all existing plant materials
designated to remain.

3. Coordination of trench and valve locations shall be laid out prior to any excavation
work. Plant material deemed by the Landscape Architect or Owner’s Representative
to be damaged by the Contractor shall be replaced with new plant material at the
Contractor’s expense. The Contractor shall not cut existing tree roots larger than two
(2) inches in diameter. Route pipe, wire, and irrigation components around tree
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canopy drip lines where possible to minimize damage to tree roots.

4. The Contractor shall leave no part of the existing landscape without water for more
than forty eight (48) hours at a time.
E. Pre-Construction Meeting: A pre-construction meeting shall be held prior to beginning

any work on a project. The Owner and/or Owner’s Representative, the project designer,
and the Contractor and his Sub Contractors shall all be in attendance.

1.

The purpose of this meeting is to review project goals and expectations, the project
schedule, and all procedures relative to inspections, permits, and changes that may
arise.

In the pre-construction meeting, it shall be made clear that the construction
documents (plans, details, specifications, and contract) shall be binding upon the
Contractor and upon all of his work. Any work not in accordance with the plans and
specifications shall be rejected, and the Contractor shall bring the project into
compliance at his own expense.

3.2 CONSTRUCTION STAKING
A.  The Contractor shall provide the necessary staking to obtain the layout shown on the
plans. The points of reference shall be as indicated in the drawings and shall include such
features as the walks, buildings, curbs, etc. Any changes in the system which appear
necessary due to field conditions must be called to the attention of the Owner/Owner’s
Representative and Landscape Architect and approved by the Owner at the time they are
discovered and prior to making any changes.

3.3 EXCAVATION AND BACKFILLING
A. Excavation:

1.

Excavation work shall only be as deep and as wide as will be required to safely
perform the work, such as making mainline connections or forming vaults.

Trenches shall be deep and wide enough to provide working space for placing two (2)
inches of bedding underneath all new mainline pipe and fittings where the soil is rocky
or gravelly. Place twenty (20) to thirty (30) inches of cover over the top of all pipe and
fittings on main lines. All trench bottoms shall be sloped so the pipes will gravity-drain
back to the main connection point or the nearest manual drain. If the existing main
line is deeper than thirty (30) inches, the Contractor shall install a riser to a depth of
eighteen (18) to thirty (30) inches and then install the new line at the required depth.
At no time will the mainline be installed with less than eighteen (18) inches or greater
than thirty (30) inches of cover unless prior approval is given by the Landscape
Architect or Owner’s Representative.

Trenches shall be deep enough to maintain twelve (12) to fourteen (14) inches of
cover over the top of all lateral line pipe and fittings. They shall be deep enough to
guarantee that all swing joints drain back to the lateral lines. Trenches shall be a
minimum of twelve (12) inches away from any walks and/or curbs, buildings, or other
hardscape improvements. They shall be of sufficient width to accommodate tees and
other fittings that come out sideways (horizontally) from the lateral lines. Lateral lines
may be pulled by a mechanical puller provided all other applicable specifications are
met.

Any rocks or other debris over one (1) inch in diameter uncovered during excavation
or trenching shall be removed from the area.

If more than one (1) pipe line is required in a single trench, that trench shall be deep
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and wide enough to allow for at least six (6) inches of horizontal separation (if both
are lateral lines), or six (6) inches of both horizontal and vertical separation (if one line
is @ main line) between pipes.

6. Any existing utility lines damaged during excavating or trenching shall be reported
immediately to the Landscape Architect, the utility Owner, and the project Owner.
After proper notification to the Landscape Architect, the utility Owner, and project
Owner, repairs to the damaged utility shall be made immediately. Repair materials
and methods shall meet industry standards and the utility Owner’s satisfaction.
Should utility lines be encountered which are not indicated on the plans, the Owner
shall be notified. The repair of any damage shall be done as soon as possible by the
Contractor or the utility Owner, and proper compensation to the Contractor shall be
negotiated with the Owner. Such utility locations shall subsequently be noted on the
"As-Built" drawings required before final payment of the irrigation system contract.

7. Where trenching is done in established lawn, care shall be taken to keep the trenches
only as wide as is necessary to accomplish the work. The trenches shall be backfilled
as specified and then four (4) inches of approved topsoil placed to bring the trench up
to existing grade so that sod can be laid. Only new sod shall be used as trench cover.
It shall be established new sod, of standard width, and shall be laid along the trenches
so as to match the existing sod. No small pieces of sod shall be used and only
standard lengths shall be accepted. No sod from the construction site shall be used
unless otherwise specified. In the event of any backfill settlement prior to the end of
the guarantee period, the Contractor shall perform the required repairs at his own
expense.

B. Backfilling:

1. No backfilling of trenches shall be done until the system has been inspected and
approved by the Landscape Architect or Owner’s Representative for proper trench
depths, installation of equipment, control wire, and location of heads.

2. Before trenches are backfilled, the Contractor must show the Landscape Architect or
Owner’s Representative the redlined "As-Built" drawing he has been keeping on the
site, indicating that changes and corresponding dimensions have been recorded
where such changes have been made.

3. Prior to backfilling, the system shall be tested under pressure for leaks and general
operation of the equipment. The main line shall be tested for a period of four (4)
hours at a pressure of 120 PSI. Any failures detected during the testing period shall be
repaired by the Contractor and the testing shall be repeated. The Landscape Architect
shall certify the testing to insure that it has been completed and that the system has
met all testing requirements. All defects discovered by the pressurization and
operation test shall be corrected by the Contractor at his own expense before
proceeding with further work.

4. Trench bedding and backfill material shall be existing site soil free of rocks larger than
one (1) inch in diameter and any other debris. Wasted pipe and other excess project
materials or rubbish (tape, wire, trash, wrappers, boxes, bottles, etc.) shall not be
backfilled into the trenches. All trenches shall be backfilled, and then watered
sufficiently to insure no settling of the surface. In the event of any backfill settlement
prior to the end of the guarantee period, the Contractor shall perform all required
repairs at his own expense.

5. Backfill under and around the lines to the center line of the pipe shall be placed in
maximum layers of six (6) inches and thoroughly compacted. Compaction shall be

GRANGER-HUNTER IMPROVEMENT DISTRICT UNDERGROUND IRRIGATION SYSTEMS
ANDERSON WATER TREATMENT PLANT SECTION 02810 - 11



3.4

3.5

3.6

GRANGER-HUNTER IMPROVEMENT DISTRICT

ninety five (95) percent relative density (modified proctor) under walks and roads, and
eighty five (85) percent in planting areas.

6. Special care shall be taken to assure complete compaction under the haunches of the
pipe. Backfill compaction under the haunches of the pipe shall be compacted to the
original density. Compaction requirements above the pipe shall be the same as for
surrounding areas.

POINT-OF-CONNECTION

A

The Contractor shall verify the location of the irrigation point-of-connection (P.0.C.) and
the static water pressure at that location prior to beginning any irrigation work. Verify
water pressure during the time of day that the irrigation system is intended to operate.

If the P.O.C. location or water pressure is different than that expressed by the irrigation
designer, or if the pressure appears to be unusually high or low, the Contractor shall notify
the Landscape Architect or Owner’s Representative immediately prior to beginning any
irrigation work.

ELECTRICAL POWER SUPPLY AND AUTOMATIC CONTROLLER

A.

If 120 volt ac electrical service is not already in place, the Contractor shall be required to
make all necessary arrangements with the appropriate power company and provide all
necessary materials and labor to provide said power, including but not limited to: paying
fees, making power connections, providing poles, weatherhead and meter, etc., as
specified on the plans or as required by the power company and the Owner. The
automatic controller shall be of the type and manufacturer specified, and located as
shown on the drawings.

PIPE AND FITTINGS

A.

Install pipe to allow for expansion and contraction as recommended by pipe
manufacturer. Where the main line sits uncovered for any length of time in the trench
prior to testing, the main line shall be shaded with a thin covering of backfill soil to
minimize weather-related expansion or contraction of the pipe. Do not cover up valves or
other installed equipment prior to inspection and acceptance.

The ends of all pipe shall be cut squarely, and remain free of all inside scale or burrs.
Spigot ends of pipes three (3) inches and larger shall be beveled. Threads shall be cut
clean and sharp, and to a length equal to one and one eighth (1-1/8) times the length of
the female thread receiving the pipe. The threaded pipe shall be screwed into a full
length of the female thread.

All threaded pipe joints shall be properly sealed using Teflon tape that is properly applied
to the areas to be joined.

Solvent weld joints shall not be glued unless ambient temperatures are at least forty (40)
degrees F. Pipe shall not be glued in rainy conditions unless properly tented. Use only the
brand and type of primer and glue specified. Glued main line pipe shall cure a minimum
of four (4) hours prior to being energized. Lateral lines shall cure a minimum of two (2)
hours prior to being energized and shall not remain under constant pressure unless cured
for twenty four (24) hours.

Every care shall be taken during installation to prevent dirt and debris (especially rocks
and pipe shavings) from getting into the pipes.

All tees coming out of main lines for valves and other fixtures shall be vertical and
constructed with Sch. 80 PVC pipe.
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G.  All tees coming out of the lateral lines for heads and other fixtures shall be horizontal so
that no direct weight or pressure may be exerted through the head to the top or bottom
of the lateral line pipe. Tees on lateral lines shall also be SxSxT to the head swing joints.

3.7 THRUST BLOCKS
A.  Thrust blocks are needed wherever the main pipe line:

1. Changes any direction at tees, angles, and crosses vertical and horizontal.

2. Changes size at reducers.

3. Stops at a dead-end.

4. Valves at which thrust develops when closed.

The size and type of thrust block depends on pressure, pipe size, type of soil, and type of

fitting. As a general rule, one cubic foot (minimum) of class AA (AE) Type Il concrete

(2,000 psi minimum) is required for each thrust block. Follow thrust blocking details for

calculating thrust block size.

Thrust blocks shall rest against undisturbed original earth in the direction of thrust.

C. Where a fitting is used to make a vertical bend, use a three eighths (3/8) inch bar to
anchor the fitting to a thrust block braced against undisturbed soil. The thrust block
should have enough resistance to withstand upward and outward thrusts at the fitting.

D.  Where concrete thrust blocking shall come in contact with PVC pipe, wrap the PVC pipe
with a layer of plastic to protect the pipe from any caustic effects that may be caused by
the concrete mix.

E. Thrust restraining devices may be used in lieu of thrust blocking, but they must be
installed strictly according to manufacturer’s recommendations. Use of these devices in
lieu of thrust blocking shall be approved by the Owner or Owner’s Authorized
Representative prior to use.

w

3.8 PIPE SLEEVES
A. Pipe sleeves shall be required for all piping under all new concrete or other new paving.
The size of the sleeve shall be at least twice the size of the pipe or wires to be sleeved.
Wires shall be sleeved separately within their own sleeve. All pipe sleeves four (4) inches
and smaller in diameter shall be PVC Schedule 40 pipe; sleeves greater than four (4) inches
in diameter shall be Class 200 PVC, unless otherwise specified on the drawings.

3.9 VALVES
A General:
1. Isolation valves, remote control valves, and quick coupling valves shall be installed
according to manufacturer’s recommendations and these drawings and specifications.
2. Valve boxes shall be set over valves so that all parts of the respective valve assembly
can be reached for service. Valve box and lid shall be set to be flush with the
proposed finished grade.
3. No valve box shall rest directly upon the valve or any fixture associated with it,
including main line and lateral lines. Each valve box shall be centered on the valve
assembly it covers. Each valve box shall have four (4) inches of three quarter (3/4)
inch gravel placed in the bottom underneath the valve and lines to reduce the
potential of mud and standing water therein.
B. Remote Control Valve:
1. Each control valve shall have its own gate or ball valve (as specified), and only one (1)
control valve and gate/ball valve per valve box. No valve manifolds shall be allowed.
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2. The bottom of the remote control valve shall be a minimum of four (4) inches above
the gravel.

3. All control valves shall be located within shrub areas where possible and installed per
the details on the plans. No large grouping of valves (greater than 3) in any one spot
shall be allowed, unless approved by the Landscape Architect or Owner’s
Representative.

4. Control valve assemblies shall be installed no closer to one another then two (2) feet.

No control valve shall be installed more than twelve (12) inches below finished grade.

6. Tag each control valve with a permanent and non-smearing label indicating its proper
controller and valve number as shown on the irrigation plans.

C. Quick Coupling Valve:

1. Quick coupling valves shall be installed within a ten (10) inch round green plastic valve
box, with the top of the valve box at finished grade.

v

3.10 VALVE BOX
A. Where indicated in the installation details, valve boxes shall rest on concrete pavers only,
thus eliminating any weight or pressure from being exerted on the main line or valve
inside the valve box. There shall be a minimum of three (3) inches of clear space between
the bottom of the valve box lid and the topmost part of the valve (including solenoid).
B.  Valve box extensions shall be used where necessary to prevent soil around the valve from
collapsing into the space inside the valve box.

3.11  BACKFLOW PREVENTION ASSEMBLY

A.  The Contractor shall install backflow prevention equipment behind (downstream from)
the point-of-connection to the supplying main and lateral lines. Installation shall comply
with local, state, and national codes and regulations, and per manufacturer’s
recommendations (whichever is most restrictive). See plans and details for more
information. Install a quick coupling valve just down stream of the backflow prevention
assembly for system blowout purposes.

B. The Contractor shall have the backflow prevention assemblies operation tested within ten
(10) days of the time of installation by a certified backflow preventer assembly tester.
Testing shall be conducted per state requirements to insure proper and safe operation.
Subsequent annual testing at spring start-up shall be the responsibility of the Owner.

3.12  WIRE & CABLES
A. Multiple wires in the same trenches shall be banded together at ten (10) foot intervals for
protection. Where wires pass under paved areas, they shall be installed in Schedule 40
PVC sleeves, separate from lateral or main lines. These sleeves shall be installed prior to
installation of the paving, if possible, and prior to installation of the wires. Sleeves for
fourteen (14) gauge wires shall be sized as follows:
NUMBER OF WIRES SLEEVE SIZE

1-101"

11-18 11/4"
19-25 11/2"
26 =40 2"
A1 -56 it 2%"
57 =88 3"
89 - 150 4"
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All control wires shall be bundled and taped together every ten (10) feet and installed in
the pipe trench directly adjacent to the pipe. Control wires not placed in the trenches
adjacent to the pipes shall be placed in PVC electrical conduit and buried eighteen (18)
inches or deeper and marked on the "as built" drawings.

Two (2) spare wires shall be run from each controller to the farthest valve under its
control in all directions and to any valve which is on a dead-end line. The spare wires shall
be a different color from the regular wires and shall be labeled at both ends. Each spare
wire shall be brought up to the surface in each valve box it passes through and coiled with
twenty four (24) inches for use in future connections. Each spare wire shall be tested for
continuity prior to final acceptance of the project and guaranteed by the Contractor to be
functional. Should the maintenance personnel discover a defect within one (1) year
afterwards, the Contractor shall locate the problem and cause it to be repaired at his own
cost. Install extra wires as needed for moisture sensors (if used).

Run a single 14 gauge wire along the top of the main line to be used for tracking the
location of the main line. The color of the tracing wire shall be different than any other
wire color used.

All wires shall be installed with twenty four (24) inches of excess wire (coiled) at the end of
each wire run, wire splice, and at each controller.

Isolation valves, quick coupling valves, manual drain valves, and wire splices not
specifically associated with the control valve shall be located in separate valve boxes.

3.13  SPRINKLERS

General:

1. All sprinkler heads shall be installed above grade so as to minimize washing of the
topsoil and seed during the landscaping establishment period, except those which
border paving or flat work of any kind. These heads shall be installed at the finished
grade of the adjacent paving or flat work. Prior to final acceptance of the project, all
heads shall be raised or lowered to final lawn or planting grade.

2. All sprinkler heads shall be installed using the bottom inlet. No side outlets shall be
used. Tape or plug all open ends while installing to prevent debris contamination.

3. Rotor heads located on hillsides shall be adjusted to the downhill side to avoid cutting
into the hill by the stream of water and causing erosion.

4. Heads installed in existing sod shall be set at the grade of the soil.

5. All rotor pop-up heads shall be installed at final grade using Lasco unitized swing joint
or Spears swing joint riser assemblies. All swing joints must drain by gravity back to
the supply lines.

6. All pop-up, shrub spray/rotary, turf spray/rotary, bubbler and strip spray/rotary heads
shall be installed as shown in the details.

7. All pipes, lines, and risers shall be flushed thoroughly with water before installation of
any heads. All debris and rocks found at that time shall be removed from the area as
soon as possible.

8. All spray sprinklers shall be flushed thoroughly with clean water a second time before
installation of nozzles.

9. The Contractor shall adjust all heads to provide a uniform coverage and to keep spray
off buildings, walkways, walls, parking areas, and drives.

10. Check valves shall be used where indicated and where necessary to prevent water
flow from lower elevation heads when system is turned off. Install per manufacturer’s
recommendations.
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Drip Irrigation

1. Point Source Drip System
a. Place two (2) drip emitters on opposing sides of each shrub, perennial, and

ornamental grass. Place three (3) drip emitters equally spaced around trees.
Emitters shall be staked near the edge of the newly planted root ball and inside
the watering well.

2. Inline Drip System
a. Inline drip tubing shall be spaced approximately equal to the inline emitter

spacing. Inline drip tubing spacing may be adjusted to be slightly less than the
emitter spacing in order to achieve uniform spacing. For slope applications, place
drip tubing laterals parallel to the slope contour. When slopes exceed thirty (30)
percent, increase the recommended lateral spacing by twenty five (25) percent on
the lower one third (1/3) of the slope.

3. Inline dripper tubing shall be installed at finished grade with soil staples and covered
with three (3) inches of specified mulch. Supply and exhaust headers shall be installed
at normal lateral line depths.

4. All drip tubing shall be held in place by soil staples and shall conform to the following:
a. Sandy Soil - One staple per every three (3) feet and two (2) staples on each change

of direction (tee, elbow, or cross)

b. Loam Soil - One staple every four (4) feet and two (2) staples on each change of
direction (tee, elbow, or cross)

c. Clay Soil - One staple every five (5) feet and two (2) staples on each change of
direction (tee, elbow, or cross)

5. Installation of inline drip circuits shall generally conform to the following steps:

a. Assemble and install ball valve, filter, remote control valve and pressure
regulating valve assembly in accordance with installation details.

b. Assemble and install supply header(s) in accordance with installation details. Tape
or plug all open connections to prevent debris contamination.

c. Install lateral drip lines in accordance with details and relevant specifications and
manufacturer’s recommendations. Tape or plug all open ends while installing to
prevent debris contamination.

d. Assemble and install exhaust header(s) in accordance with installation details.
Tape or plug all open connections to prevent debris contamination.

e. Install air/vacuum relief valve(s) at the zone’s highest point(s) in accordance with
installation details.

Thoroughly flush supply header(s) and connect drip lateral lines while flushing.

g. Thoroughly flush drip lateral lines and connect to exhaust header(s) and any
interconnecting lateral lines while flushing.

h. Thoroughly flush exhaust header(s) and install line flushing valves in accordance
with details.

3.14  AS-BUILT DOCUMENTS

A.

The Contractor shall keep a current and accurate record of exact dimensioned locations,
grades, elevations, and size of all exterior and interior underground piping, valves, and
drains. Dimensions shall indicate distances from columns, buildings, curbs, and similar
permanent features on the site. This information shall be recorded on a print as the work
progresses, but shall be permanently recorded on a reproducible two (2) mil Mylar or
Tyvek original which shall be given to the Owner before the project is accepted. The
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Mylar or Tyvek shall be a copy of the original plans for the project produced by a local
printer at the Contractor's expense.

B. Final payment for the contract will not be processed until "As-Built" drawings or plans are
received by the Owner.

3.15 OPERATIONAL TEST AND MAJOR INSPECTIONS
A.  Substantial Completion:

1.

At substantial completion of the irrigation system, the Contractor shall call for an
operational and coverage test. Substantial completion shall be defined as the
complete installation of all irrigation equipment and completion of all backfilling and
grading operations in their entirety. Substantial completion shall not be given for
designated portions of the project.

Notice by the Contractor shall be given, in writing, at least three (3) days in advance to
the Owner so that proper scheduling can be made for those who are to attend.

At the appointed time, an inspection of all irrigation equipment, including control
valve assemblies, controllers, isolation valves, quick coupling valves, drain valves, and
sprinklers shall be made. The entire system will be tested for operation, coverage,
and head adjustment. Please note that the pressure testing of the main lines shall
already have been completed prior to this time.

A list of uncompleted items or repairs (punch list) shall be generated by the Owner
and distributed to the Contractor and other involved parties within three (3) days of
the operational testing. Each item on the punch list shall be corrected before the
system will be approved and accepted by the Owner. The Contractor will be back
charged for time spent by the Owner and any consultants who have been brought to
the site for a final inspection when the project is not ready for said inspection.

B. Maintenance/Establishment Period:

1.

3.

The duration of the irrigation maintenance period shall be equal to the plant
maintenance/establishment period. It shall begin one (1) day after the substantial
completion inspection. The Contractor shall complete all punch list items during the
maintenance period, as well as maintain and operate the entire irrigation system.
The irrigation Contractor (if different than the landscaping Contractor) shall
coordinate with the landscaping Contractor during the entire plant and lawn
establishment period on the use, scheduling, and maintenance of the sprinkler
system.

The maintenance period shall not end until Final Acceptance of the project.

C. Final Acceptance:

1.

A second inspection shall be held at the end of the maintenance period to insure that
all punch list items have been completed and the entire system is ready for
acceptance by the Owner.

Upon satisfaction that the Contractor has completed all punch list items, the irrigation
system is fully and completely functional, and the required As-Built drawings (Mylar or
Tyvek) and maintenance manuals have been submitted, the Owner shall accept the
project.

An official letter of final acceptance shall be prepared and issued by the Owner to the
Contractor and Landscape Architect. Upon acceptance of the system by the Owner,
the Owner shall assume full responsibility for the system, and the guarantee period
shall begin.
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3.16 GUARANTEE AND MAINTENANCE
A. Guarantee:

1.

Upon final acceptance of the irrigation system as being operational and properly
installed, the Contractor shall guarantee the workmanship, materials, fixtures, and
equipment to be free from defects for a period of one (1) year after that date.

The Contractor shall insure and guarantee complete drainage of the system. In
working with or connecting to an existing system, the Contractor shall guarantee
compatibility in operation and drainage between the two systems.

B. Maintenance Required During Guarantee Period:

1.

In the fall of the year during the installation and guarantee period, the CONTRACTOR
shall meet with the Owner’s maintenance personnel on the site. The Contractor shall
winterize the system by draining all of the water and doing everything necessary to
insure protection of the system until spring. Blowing out the lines by compressor shall
be permitted during the one (1) year guarantee. Maximum compressor pressure shall
be 30 psi on spray circuits, 50 psi on rotor circuits, and 20 psi on all drip circuits. The
individuals involved from both parties shall exchange all information necessary for the
eventual take-over of the system by the Owner.

The Contractor, with the Owner’s maintenance personnel and Owner in attendance,
shall energize the sprinkler irrigation system again the following spring and shall repair
all defects found as a result of winter damage, improper installation, improper
maintenance, defective materials or inadequate sprinkler drainage.

At the end of the guarantee period, when the lawn and landscaping have been
accepted, the Contractor shall call for a final inspection of the sprinkler irrigation
system. There shall be at least five (5) days prior notice given in writing to the Owner
so the appropriate people have opportunity to attend.

Prior to that time, the Owner shall adjust all heads to their proper pattern, radii, and
height. The system shall have been flushed out, checked for operation, and any
defects covered by the guarantee shall be repaired. The entire system shall be
inspected and checked to determine if everything is in working order. A final list of
warranty items found in need of correction (if any) shall be made and the

Contractor shall correct them. The Contractor shall notify the Owner when he has
verified that every item is corrected.

After all warranty items have been corrected, the Owner shall, in writing, officially
release the Contractor from all warranty claims pertaining to the irrigation system and
assume full and complete responsibility for said system.

END OF SECTION
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SECTION 02910
PLANTING

PART 1 GENERAL

1.1 SUMMARY

A.  Section includes:

1. Trees, shrubs, perennials, vines, and groundcover requirements.
2. Bedding, topsoil, and temporary support.

B. The work to be performed under this section shall consist of furnishing all materials, labor,
and plants necessary for the proper planting for all trees, shrubs, perennials, vines, and
groundcovers of the kind and sizes specified at the prescribed locations and otherwise in
accordance with the drawings and specifications or as directed by the Landscape Architect
or Owner’s Representative.

C. Related sections:

1. Section 02810 Underground Irrigation Systems.

1.2 REFERENCES

ANN: American Associations of Nurserymen, Inc.

ANSI Z60.1: American Standard for Nursery Stock.

FS O-F-241: Fertilizers, Mixed Commercial.

ICN: International Code of Nomenclature for algae, fungi, and plants.
City Standards/Ordinances relating to irrigation and planting.

moo®»

13 QUALITY ASSURANCE

A. Perform work in conformity with applicable requirements of AAN.

B. Upon receiving Notice to Proceed, the Contractor shall provide written proof that the
specified plant material is available and has been secured or reserved specifically for this
project. Obtain nursery stock and other plant materials from reliable and stable sources
prior to order and delivery.

C. Provide plants that are declared free of disease and insect pests.

14 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Exercise care in digging, transporting, handling, and packing of all plants.

B. Handle plants so roots are protected at all times. If delivery is in open vehicles, cover
entire load without causing overheating.

C. Deliver plant material immediately prior to placement. Keep plant material moist.

D. Protect root balls from sun and wind by covering with soil or other suitable material if not
planted immediately on delivery.

E. Store fertilizer in a weatherproof location such that its effectiveness will not be impaired.

1.5 ACCEPTANCE
A. Plants shall not be accepted if the ball of the earth surrounding roots (rootball) has been
cracked or broken.

B. Plants shall be accepted if burlap, staves, and ropes required in connection with
transplanting are installed and still intact upon delivery.
C. Heeled in stock from cold storage shall not be accepted.
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1.6 SAMPLES
A. Samples of the topsoil, mulch, fertilizer, and tree ties listed below shall be submitted to
the Landscape Architect or Owner’s Representative for inspection and approval prior to
the beginning of work under this contract.
B. Delivery of materials may begin only after samples have been approved. All materials
furnished for the work shall conform in every respect to the approved samples. Any non-
conforming materials will be rejected.

PART 2 PRODUCTS

2.1 GENERAL

A.  The planting plan is diagrammatic, and all plant locations are approximate. Plant symbols
take precedence over plant quantities shown on the plans and in the plant material
schedule. The contractor shall verify all plant quantities and notify the Landscape
Architect or Owner’s Representative of any discrepancies between the quantities and the
symbols shown.

B. Provide plants of normal growth and uniform height, according to species, with straight
canes and well-developed leaders, roots, and tops.

C. Provide plants of sizes indicated. The size stated in each case shall be interpreted to mean
dimension of plant as it stands in its mature position in the nursery without straightening
of any branches or leaders.

D. Provide legible labels attached to all plants, specimens, bundles, boxes, bales, or other
containers indicating botanical genus, species, and size of each.

E. Plants cut back from larger sizes to meet specifications shall be rejected.

F. Balled and burlapped deciduous shrubs may be acceptable in lieu of container growth
deciduous shrubs only if there is a demonstrated significant shortage of container grown
stock.

2.2 PLANTS

A. All plants shall comply with federal and state laws requiring inspection for plant disease
and infestations.

B. Any inspection certificates required by law shall accompany each delivery of plants and
such certificate shall be given to the Landscape Architect or Owner’s Representative. All
plants shall be subject to inspection and approval at the place of growth or upon delivery
to the site for their quality, size, species, and variety. Such approval shall not impair the
right of inspection and rejection at the site or during progress of work for size and
condition of the plants, latent defects, or injuries. Any and all rejected plants shall be
removed immediately from the premises by the Contractor. The Contractor shall make all
replacements at his expense should he fail to comply in full with any of the specifications.
Necessary replacements will be made as soon as weather conditions permit, and all such
plants replaced shall conform to all specifications herein.

C. Names and Grades:

1. Plant names shall conform to the nomenclature of “Standardized Plant Names,”
“International Code of Nomenclature for algae, fungi, and plants (ICN),” or
“International Code of Nomenclature for Cultivated Plants (ICNCP), 9t edition.” When
a name is not found in any of these references, consult the accepted name used in the
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nursery trade. All plants shall be tagged by the nursery with the proper identification
labels to insure the correct varieties of plants.

2. Size and grading standards shall conform to those of the American Association of
Nurserymen, Inc., as published in “American Standard for Nursery Stock”, 2014
Edition, with all current revisions unless otherwise specified.

3. The caliper of trees shall be measured six (6) inches above the surface of the ground.

4. Measurements on all trees and shrubs shall be taken with the branches in a normal
position. Height and spread dimensions specified refer to the main body of the plant
and not from branch or root tip to tip. No trees which have had their leaders cut, or
are so damaged that cutting is necessary, will be accepted.

D. No substitution of size, grade, variety, or any species shall be permitted except by written
permission of the Landscape Architect or Owner’s Representative.

E. Plant Size:

1. All plants shall conform to the size, age, and condition as specified in the plant list
shown on the drawings. Undersized plant material shall not be approved.

2. No additional compensation shall be due the Contractor if larger than specified plant
material is provided.

3. Only balled and burlapped or container stock shall be accepted. No bare root stock
shall be accepted.

4. Plants cut back from larger sizes to meet specifications shall be rejected.

F. Plant List:

1. Plant Lists indicate minimum size requirements only. Plant materials shall be equal to
or greater in size than those specified.

2. Anydiscrepancies between plant lists and plans shall be immediately brought to the
attention of the Landscape Architect or Owner’s Representative.

3. Inall cases the Contractor shall be held responsible for all plant materials indicated on
the plans unless otherwise directed in writing by the Landscape Architect or Owner’s
Representative.

4. Each bidder shall investigate sources of supply and satisfy himself that he can supply
all of the plants mentioned in the planting lists in size, variety, and quantity noted and
specified before submitting his bid. Failure to take this precaution will not relieve the
successful bidder from his responsibility as Contractor to furnish and install all plant
material in strict accordance with the contract requirements without additional
expense to the owner.

5. If a shortage of the specified plant material truly exists and can be verified by the
Contractor, the Contractor shall notify the Landscape Architect immediately and
discuss what varieties and sizes are available as a suitable substitution. Last minute
substitutions are not acceptable.

G. All plants shall be fresh and vigorous, of normal habit and growth, and free of disease,
insects and insect eggs and insect larvae, weeds and weed seed. No heeled-in plants from
cold storage shall be accepted except on approval by the Landscape Architect or owner’s
Representative prior to installation.

2.3 SEED
A. All seed shall be accurately labeled and tested for purity and germination, using the
procedure sanctioned by the Association of Official Seed Analysts.
B. The seed tag shall indicate the date of testing, along with the testing results showing
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purity (percentage of the labeled species by weight), the percentages of other crop, weed,
inert material, dormant or hard seed, and also the percentage of seed that will germinate.

C. Seed labels or tags shall list the following:

Manufacturer’s name and address.

Date and location of packaging.

Name of the species of seed or seeds being sold.

Variety of seed or seeds being sold.

Percent purity of the seed. (Purity is defined as the percent weight of the entire

sample of each seed species or variety that is present in excess of 5% of the total.)

6. Percent other seed crop. (Other seed crop is defined as the percent weight of the
entire sample of seed found in the sample that are less than 5% of the total seed
weight and are generally recognized by the Association of Official Seed Analysts as
seeds or plants grown as crops. If more than one crop species or cultivar is found in
the sample, their weights are combined and reported.)

7. Percent weed seed. (Weed seeds are all other seed species that the Association of
Official Seed Analysts does not classify as crop seeds.)

8. Percent inert matter. (Inert matter is defined as the percent weight of the sample that
is not viable seed. It can include plant parts, broken seeds, or other materials that are
not viable seeds.)

9. Percent germination.

10. Percent hard and/or dormant seed. (Hard seed is the percent of the number of seeds
that remain hard at the end of the testing period because they have not absorbed
water because of an impermeable seed coat. Dormant seed is defined as the percent
of the number of seeds, other than hard seed, that fail to germinate, but are
determined to be viable by subjecting them to other seed testing techniques. Both of
these seed types are generally considered to be seed that will germinate at a later
date than seed reported in the percent germination calculation.)

11. Percent Total Viability.

12. Noxious weed seeds of the continental USA found in the seed mix.

13. Last date the seed was tested for germination.

14. Bulk pound quantity of seed contained in the bag.

15. Pure Live Seed (PLS) pound quantity contained in the bag.

ukhwnN e

2.4 SOD

A. Sod shall be obtained only from approved sources. The sod shall have been mowed
regularly and carefully maintained from planting to harvest.

B. The sod shall be free of grassy and broad-leaf weeds, contain no bare or burned spots, and
be clean and strongly rooted. It shall be of the varieties noted on the plans and notes.

C. The sod shall be cut using approved methods and equipment. It shall be cut in pieces not
exceeding one (1) square yard, with a minimum of three quarter (3/4) inch and a
maximum one and one half (1 %) inch thickness. All sod for a particular contiguous area
must have the same thickness.

D. For very large turf areas and all athletic fields, large roles of sod shall be used. All sod roles
shall be uniform and consistent thickness within the range described above.

2.5 TREE STAKES & TIES

A.  Tree Stakes shall be two by two (2x2) inch square or two (2) inch diameter round wood
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stakes ten (10) feet in length as indicated on the plans. Steel stakes may not be used.

B. Tree stake ties shall be manufactured of virgin flexible vinyl meeting ASTM-D-412
standards for tensile and elongation strength. The material shall be black in color for
ultraviolet resistance. Hose and wire shall not be used.

2.6 TOPSOIL
A.  All planting areas shall receive either a minimum of four (4) inches of stockpiled or
imported topsoil.
B.  Alltopsoil used on this project (stockpiled or import) shall meet the following criteria:

L PH: e e s 5.5-8.0
2. EC (electrical conductivity): ....cccooveeeieiiiieeeeeieee e, <2.0 mmhos per centimeter
3. SAR (sodium absorption ratio):......ccccceevveeeeiciieeeeennnneen. <3.0
4. % OM (percent organic matter):.....ccccoeeveeviveeenceeeecnnenne >2%
5. Nitrogen (NO3N)....occuiiee e e 48 ppm min.
6. PhOSPhOrus (P)...ecccccuieee et 11lppm min.
7. Potash (K)ot 130 ppm min.
T [ oY o W ) USSR 5.0 ppm min.
9. Texture (particle size per USDA classification):
A, SAN: e <70%
D, ClaY i s <30%
C. St <70%
10. Stone Fragments (gravels or any soil particle greater than
WO (2) MM N SIZE): e <5% (by volume)
11, ROCK > 1.5 it none
C. In addition, the topsoil shall be fertile, friable, natural loam and shall be capable of

sustaining vigorous plant growth. It shall be free of stones, lumps, clods of hard earth,
plants or their roots, sticks, and other extraneous matter. The topsoil shall contain neither
noxious weeds nor their seeds. It shall not be used for planting operations while in a
frozen or muddy condition.

2.7 WEED BARRIER FABRIC
A. If specified, a weed barrier fabric shall be placed in all planting beds to prevent the growth
and spread of unwanted vegetation. The fabric shall be Typar #3301B or approved equal.

2.8 MULCH
A. Mulch shall be used as top dressing for all planting beds unless specified otherwise. See
plant material schedule for mulch types to be used.
Where used, mulch shall be placed to a depth of three (3) inches on top of the topsoil.
C. Other mulches may be used only as specified on the drawings or in the planting notes and
details.

@

2.9 FERTILIZER
A.  Commercial fertilizer shall be a homogenous pellet composition, dry, and free flowing.
Deliver fertilizer mixed as specified in bulk or bag, showing weight analysis, formula, and
manufacturer’s name.
B. A 16-16-16 balanced fertilizer shall be used. Any exceptions to this formula shall be based
on horticultural recommendations resulting from a site-specific soils test, and must be
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approved prior to application by the Owner’s Representative.

2.10 ALUMINUM EDGING
A. Where two different types of rock mulch are adjacent to one another, an aluminum edge
barrier shall be used between them. No other edging materials may be used unless
specifically noted on the plans and approved by the Landscape Architect or Owner’s
Representative.
B.  The edging shall be Permaloc CleanLineXL 3/16” x 8 Mill Finish or approved equal.

2.11  MOWSTRIP

A.  Where turf/grass areas are separated from mulch areas (along fence lines), a concrete
mowstrip shall be used. No other edging materials may be used unless specifically noted
on the plans and approved by the Landscape Architect or Owner’s Representative.

B.  The mowstrip shall be constructed using concrete having a compressive strength rating of
two thousand five hundred pounds per square inch (2,500 psi) or greater, and a maximum
slump of four (4) inches.

C.  Athree eighth (3/8) inch diameter rebar (#3) shall be placed continuously as shown in the
mowstrip detail to provide support and help prevent differential settling of the mowstrip
after cracking. Overlap joints a minimum of twelve (12) inches.

D. Include a concrete mowstrip at the base of all fences. Fence posts shall be located in the
center of the mowstrip.

2.12 BOULDERS
A. Boulders shall be angular in shape and of the size specified on the plans.
B. Color of boulders shall be selected and approved by Owner.

PART 3 EXECUTION

3.1 GENERAL

A.  Site Visit: The Contractor shall visit and inspect the site. He shall take into consideration
known and reasonably inferable conditions affecting work. Failure to visit the site will not
relieve the Contractor of furnishing materials and performing the work required.

B. Prior to any planting operations, the irrigation system shall be fully operational and all
planting areas shall be thoroughly moistened.

C. Where weeds or other undesirable vegetation are present in planting areas, the
Contractor shall apply a contact herbicide a minimum of ten (10) days prior to
commencement of any planting or irrigation work. Apply herbicide per manufacturer’s
recommendations. The poisoned vegetation shall be allowed to completely die back,
including the roots, before proceeding with the work. Dead vegetation shall then be
removed from the site and disposed of in a legal manner.

D. The Contractor shall conform to the following requirements with regard to existing
vegetation:

1. The Contractor shall be fully responsible for any damage to existing trees or shrubs.
He shall use all reasonable means to protect and preserve plants on the project not
designated for demolition.

2. No pruning, thinning, or cutting of existing vegetation shall be allowed unless written
permission is given by the Owner’s Representative.
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3. The Contractor shall replace any trees or existing shrubs damaged by him or his sub-
contractors with like kind and size.

4. All denuded or disturbed areas not specifically noted for specific surface repair are to
be seeded with appropriate mix from PART 2.

3.2 PLANTING SEASONS
A.  All new plant installation shall be completed between April 15 and October 15. If planting
must be done after October 15 or before April 15, the Contractor shall obtain specific
approval to do so from the Landscape Architect or Owner’s Representative prior to
beginning any planting operations.
B. No planting shall be done in frozen soil or during unfavorable weather conditions, subject
to the approval of the Landscape Architect or Owner’s Representative.

3.3 FINAL GRADE PREPARATION

A.  The subgrade material shall be rough graded to plus or minus one tenth (+0.1) foot of the
final rough grade, which will allow the Contractor to achieve final finished grade through
the placement of the topsoil.

B. Protect existing trees, shrubs, lawns, existing structures, fences, roads, sidewalks, paving,
curb and gutter and other features.

C. Protect above or below grade utilities. Contact utility companies to repair damage to
utilities. Contractor shall pay all cost of repairs which he causes.

D. Maintain all benchmarks, control monuments and stakes, whether newly established by
surveyor or previously existing. Protect from damage and dislocation.

E. Grading Intent: Spot elevations and contours indicated are based on the best available
data. The intent is to maintain constant slopes between spot elevations.
F. Conduct work in an orderly manner. Do not create a nuisance. Do not permit soil

accumulation on streets or sidewalks. Do not allow soil to be washed into sewers and
storm drains.

G.  Grade slopes to provide adequate drainage after compaction. Do not create water pockets
or ridges. Use all means necessary to prevent erosion of freshly graded areas during
construction until surfaces have been constructed and landscaping areas have taken hold.

H. Grades shall be smooth, even, and maintain a consistent uniform slope. Grades with
undulating surfaces will be rejected and require regarding.

l. The Contractor shall maintain a minimum of two (2) percent drainage away from all
buildings, structures, and walls. Finished grades shall be smoothed to eliminate puddling
or standing water.

J. All finished grades shall be approved by the Owner’s Representative prior to installation of
any plant materials.

K. Owner shall extend an irrigation system as necessary for the new vegetated area shown
on the Plans. Provide Owner 30 days to complete irrigation system prior to placing top soil
and subsequent seeding activities.

33 TOPSOIL
A.  The Contractor shall obtain a soil analysis from any authorized soil testing agency of any
existing stockpiled or imported topsoil to be used on the project to verify that it conforms
to the topsoil specifications. Test results shall include horticultural recommendations. The
soil samples shall be obtained per the testing agency directions. Allow ten (10) working
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days to obtain test results. The costs for such testing shall be the responsibility of the

Contractor.

B. Prior to delivery of the imported topsoil to the site, the Contractor shall provide to the
Landscape Architect or Owner’s Representative the name and location of the topsoil
source, along with the certified soil analysis of the topsoil to be used. The analysis shall
verify that the proposed topsoil meets the topsoil specifications and is capable of
supporting healthy plant growth.

C.  Afterimported topsoil has been delivered to the site, a second soil test may be required
to verify that it is indeed the same soil as previously tested and designated for use in this
project. No substitution of topsoil shall be allowed without prior written authorization
from the Landscape Architect.

D. The following procedure shall be followed in placing all topsoil:

1. All areas to receive topsoil which have a slope of less than ten (10) percent shall be
cross-ripped to a depth of four (4) to six (6) inches.

2. The surface of the subgrade shall be scarified to a depth of two (2) inches to provide a
transition zone between the subgrade and the topsoil. Place the topsoil on the
subgrade and fine grade to the final finished grade and topsoil depths as indicated on
the drawings and in these specifications.

3. Any required soil amendments (i.e. mulch, organic matter, etc.) shall be placed
directly on the topsoil at the required rates and spread evenly over the planting area.
The amendments shall then be thoroughly blended into the topsoil to a depth of four
(4) inches. Where only a dry, granular fertilizer is to be added, it may be applied to the
surface and raked in during the fine grading process.

34 PLANT CONDITION

A.  All precautions customary in commercial landscape installation practice shall be taken in
preparing plants for planting. Workmanship that fails to meet these minimum standards
shall be rejected. All balled and burlapped plants shall have firm and natural balls of earth
around their roots. No plants shall be planted if the rootball is cracked or broken, either
before or during the process of planting. Loose, broken, or manufactured rootballs shall
be rejected.

B.  All plant materials in five (5) gallon containers or larger shall have been established in that
container for a period of not less than six (6) months and not more than two (2) years.
Plant material shall not be root bound. They shall exhibit sound, healthy, and vigorous
growth and be free from diseases and pests.

C. The Contractor shall have the Landscape Architect or Owner’s Representative approve
plant material size and quality prior to installation. Any plants which are not true to form,
appear stressed or unhealthy, are infested with pests, infected with disease, or are
undersized for their containers shall be rejected.

D.  All plant material shall be planted as soon upon arrival on the premises as possible. If
planting cannot be done immediately, the roots shall be protected from the sun and kept
in @ moist condition until the time of planting. Such protection may be provided by laying
the plants on the north side of the building and covering the roots with wet straw.

E. If it is anticipated that planting will not be done for more than twenty-four (24) hours
after the arrival of plants upon the premises, the balled and burlapped stock shall be
heeled-in on the north side of a building and all roots completely covered with dirt which
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shall be wetted down frequently. Care will be taken in the handling of all ball and burlap
materials so that the earth around the roots is disturbed as little as possible.

3.5 PLACEMENT OF PLANTS

A.

Plants shall be generally located as indicated by the drawing. The Contractor shall stake
out the location of all plants and planting areas with identified plant stakes, and no
excavation shall commence until such locations have been approved by the Landscape
Architect or Owner’s Representative.

In the event that underground construction work or obstructions are encountered during
excavation of the plant holes, alternate locations will be assigned and approved by the
Landscape Architect or Owner’s Representative.

Except for turf and groundcovers, plants shall not be placed within twenty-four (24) inches
of sprinkler heads.

The Contractor must locate and stake any sprinkling head or valve box within the dripline
of a proposed or existing tree location and must establish the direction of the lateral or
main irrigation line that serves the staked sprinkler head or valve box. This procedure will
help eliminate damage to existing or future tree roots.

3.6 PLANT INSTALLATION

A.

0

All concrete work, sprinkling systems, and finished grading shall be completed and
approved by the Landscape Architect or Owner’s Representative before any planting of
the specified plant materials is begun.

No tree planting shall be initiated until sprinkling system is complete and tested. However,
tree planting shall precede lawn planting.

Each plant will be placed in an individual plant pit. The sharing of pits shall not be allowed.
All trees and shrubs shall be planted in pits as detailed in the planting details contained
herein or as noted on the drawings. Tree and shrub pits shall be circular in outline, with a
diameter at least two (2) times the diameter of the rootball of each plant to be installed.
They shall be one to two and one half (1 — 2 %) inches shallower than the rootball depth.
When the plant is properly placed in the plant pit, the root collar shall be approximately
one (1) inch above finished grade of the topsoil. For perennial plants (which have no root
collar), the top of the rootball shall be even with the finished grade or the topsoil. The
sides of the plant pit shall be roughened, and not smooth or sculpted.

Plant backfill mix shall be one hundred (100) percent native site soil.

For container grown plants, remove the container and place the plant vertically in the
plant pit, directly on undisturbed soil. The root crown or collar shall be at or just above the
finished grade. Perennial and ornamental grass plants shall be planted with the root collar
at finished grade.

For balled and burlapped plants, place the plant vertically in the center of the pit, with the
rootball resting on undisturbed soil. Cut and remove the wire basket and burlap or other
wrapping material from the rootball. This may be done with the rootball in the pit. Any
burlap or wire pieces underneath the rootball may be left in place if they cannot be
removed. Do not fold the burlap over but cut away as much as possible without disturbing
the rootball. No burlap shall be pulled from under the rootball. Backfill the bottom one
third (1/3) of the pit as the wire and burlap are removed. In all cases, maintain the
integrity of the rootball.
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3.7

3.8

3.9

Specified backfill material shall be carefully and firmly worked and tamped under and

around the rootball to fill all vids. When backfilled and compacted to two thirds (2/3) the

depth of the pit, thoroughly water with a hose to completely soak the roots and remove

any air pockets.

The plant pit shall then be completely backfilled with the specified backfill mix and

tamped well. A shallow watering basin or rain cup shall be formed around each plant. This

basin will be equal in diameter to that of the original planting pit.

Monitor all plants to ensure that no settling occurs. Pits which settle shall be immediately

filled with additional soil mixture at no additional expense to the Owner.

After planting, the following operations shall be performed:

1. Stake and mulch all trees per installation details.

2. Remove all nursery stakes ties, and tags from all plants. Prune and remove any dead,
damaged, or broken branches. Maintain side growth on all trees.

STAKING

A.
B.

All trees, including evergreen trees, shall be staked.

Staking shall be performed as follows:

1. Two (2) 2"x 2" square or 2” diameter round wood stakes, ten (10) feet in length, shall
be used to support each tree planted under this contract unless otherwise indicated.

2. Tree ties shall conform to the staking detail shown on the planting detail sheet.

3. Each stake will be located adjacent to the rootball, on opposing sides, to provide
maximum support to the trunk. Do not penetrate the rootball with the stake.

4. The stakes will be driven into the pit bottom after the tree has been placed in the pit,
but before backfilling begins so as to avoid damage to the roots.

Stakes and ties shall be removed after one (1) full growing season from the time the tree

was installed.

WATERING

A.

All plants shall be thoroughly watered immediately after planting. This shall mean full and
thorough saturation of all backfill in the pits and beds during the same day of planting.
Water shall be applied only by open end hose at very low pressure to avoid creating air
pockets, causing injury to the plant, or washing away of backfill. When installed, watered,
and fully settled, the plants shall be vertical with the root collar at the appropriate level.
Subsequent watering shall be provided by the site’s irrigation system. The Contractor shall
insure that all plants, especially trees, receive sufficient water to maintain healthy growth
and vigor. Overwatering shall be avoided, and prolonged saturation of the soil around the
trees shall be eliminated by appropriately controlling the irrigation circuit which provides
water to that area.

WEED BARRIER FABRIC

A.

Prepare final grade prior to placing fabric. Placement of fabric shall comply with the

following:

1. Place pre-emergent herbicide prior to installing fabric.

2. Install fabric directly on topsoil. With drip tubing, install tubing on top of fabric.

3. Overlap and secure per manufacturer’s recommendations.

4. Cutan “X” where plant will be located. Peel back corners to allow plant installation.
Fold corners back in to place after plant is installed.
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3.10 MULCHING
A. Shredded bark mulch shall be placed to a depth of three (3) inches on top of the topsoil in
all planting beds and over tree planting pits.
B.  The finished grade of the bark mulch shall be as follows:
1. Two (2) inches below the surface or finished grade of any paving, mowstrips, or walks
adjacent to the planting area.
2. At adjacent finished grade of the turf surrounding tree planting pits.
In tree pits, the bark shall be kept six (6) inches away from the base of the tree.
D.  Just prior to placement of the mulch, the Contractor shall treat the mulched areas with a
pre-emergent herbicide according to the manufacturer’s recommendations.

0

3.11  SOD INSTALLATION

A.  The Contractor shall notify the Landscape Architect or Owner’s Representative of the
source of the sod prior to placement.

B. The sod shall be free of grassy and broad-leaf weeds, contain no bare or burned spots, and
be clean and strongly rooted. It shall be of the varieties noted on the plans and plant
materials schedule.

C.  The sod shall be cut using approved methods and equipment. It shall be cut in pieces not
exceeding one (1) square yard, with a uniform thickness on all pieces. Sod thickness may
vary between a minimum of one (1) inch and maximum one and one half (1 %) inches but
must be consistent throughout this project. For very large turf areas and all athletic fields,
large rolls of sod shall be used. Sod shall be placed using equipment specifically designed
to lay large sod rolls.

D. The Contractor shall notify the Landscape Architect of the source of the sod prior to
placement. The sod shall be stripped and delivered to the site not more than twenty-four
(24) hours prior to laying. The sod shall be maintained in a moist and healthy condition to
encourage immediate growth.

E. The following procedure shall be followed when installing the sod:

1. Lay the sod on smooth, moist topsoil, working off planks if required.

2. Rake the topsoil to loosen and level prior to placing each course of sod.

3. Lay strips perpendicular to the direction of the slope. Strips shall be parallel to each
other, with their end seams staggered. The sod shall be neither stretched nor
overlapped, and all joints shall be butted tightly together.

4. Roll the sod immediately after placing and thoroughly water with a fine spray to a
depth sufficient that the underside of the new sod and the soil immediately below the
sod are thoroughly wet.

5. On slopes two (2) horizontal to one (1) vertical or steeper, lay the sod perpendicular
to the slope and secure every row with wooden pegs at two (2) feet maximum on
center. Drive the pegs flush with the soil portion of the sod.

6. Sod pieces shall be laid tightly together. Sod areas with gaps caused by pieces not
being laid tightly enough together or with ridges from overlapping pieces shall not be
accepted and the Contractor will be required to re-lay the sod.

3.12 HYDROSEEDING
A General:
1. Wood fiber mulch shall be virgin wood fiber, free of growth- or germination- inhibiting
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substances. The mulch shall be air dried with not more than fifteen (15) percent
moisture by weight. The total organic weight shall be a minimum of ninety eight (98)
percent. Inorganic ash content shall be 0.7+0.2 percent. Water holding capacity shall
be 1000G/100G (oven dried weight). The pH range shall be 4.0 - 6.0. The fiber length
shall meet the following:
a. Fifty (50) percent shall be at least 0.15 inches in length or longer.
b. Fifty (50) percent shall be retained on the twenty eight (28) mesh screen.
c. It shall be Echofiber or Conwed or approved equal.

2. The seed mix shall be designed to match existing vegetation. Provide written
certification that the seed conforms to Utah seed law and is in compliance with Utah
State Department of Agriculture regulations.

3. The tackifier shall be M-Binder or Plantego or equal.
4. Application rates shall be as follows:
a. Wood fiber mulch.......cccovvveeeeeeiiiiiiiinnnn, 50 pounds (min.)/1,000 SF
b. SEEA MIX.cciviiiiiirieieeeereeec e See plans (7 pounds/1,000 SF typ.)
C. TacKifier...cooieeeeeciee e 100 pounds/Acre
d. Fertilizer .cooeeeeeeiieeeeeceee e 7 - 8 pounds/1,000 SF
€. WaAter e 92 gallons/1,000 SF

B. One-step preparation and application of hydroseed mulch shall be as follows:

1. The wood fiber mulch, seed, tackifier, fertilizer, and water shall be mixed together in a
hydroseeding machine having a capacity of at least two thousand (2,000) gallons to
allow for a homogeneous slurry which is thoroughly mixed and can be applied easily
without clogging. The machine shall be mounted on a traveling unit which is either
self-propelled or drawn by a separate unit. Equipment used in the hydroseeding
process shall be thoroughly cleaned of all seed and other materials used in any
previous hydroseeding process, prior to hydroseeding on this project.

2. The equipment shall have a built-in agitation system and operating capacity sufficient
to agitate, suspend, and homogeneously mix a slurry containing not less than fifty (50)
pounds of organic mulching amendment plus chemical additives and solids for each
one hundred (100) gallons of water.

3. The slurry shall be prepared at the site and its components shall be mixed to supply
the rates of application as specified. The slurry preparation shall begin by adding
water to the tank when the engine is at one half (}4) throttle. The engine throttle shall
be open to full speed when the tank is one half (%) filled with water. All organic
amendments, fiber, and chemicals shall then be added by the time the tank is two
thirds (2/3) to three fourths (3/4) full. At this time and not before, the seed mix shall
also be added. Spraying shall commence immediately when the tank is full and the
slurry is mixed.

4. Apply the hydroseed to form even appearing cover over the required areas. The slurry
shall be applied in a downward drilling motion via a fan stream nozzle. It is important
to ensure that all of the components enter and mix with the soil. Use only qualified
and trained personnel to insure uniformity of the hydroseed applications.

5. The hydroseeding slurry components shall not be left in the hydroseed machine for
more than two (2) hours in order to avoid seed deterioration.

C. A two-step hydroseeding procedure may be used in lieu of the one-step method. The two-
step procedure shall consist of first sowing the seed mix by broadcasting, and second,
applying the hydromulch. Specifically, this procedure shall conform to the following:
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1. The seed shall be broadcast over the planting bed at the rates noted in the plant
schedule. The seed shall be sown in two (2) perpendicular directions with a cyclone
seeder or other similar mechanical seeder. Lightly rake the seed into the soil.

2. Apply a fine spray watering immediately after each area has been sown.

3. Prepare and apply hydromulch slurry (minus the seed mix) according to the procedure
outlined in 3.5.B, steps 1 through 5 above.

3.13  ALUMINUM EDGING

A. Install aluminum edging per manufacturer’s specifications.
3.14  CONCRETE MOWSTRIP

A. Install per installation detail on plans.
3.15 BOULDERS

A. Place boulders directly on weed barrier fabric after it has been properly placed and staked
down.

B. Install specified rock mulch around boulders and on top of weed barrier fabric to the
specified depth.

3.16 CLEAN UP

A. Throughout the course of planting, excess and waste materials as well as excavated
subsoil shall be continuously and promptly removed. All areas shall be kept clear and all
reasonable precautions taken to avoid damage to existing structures, plants, and grass.

B. When planting has been completed in an area, it shall be thoroughly cleaned of all debris,
rubbish, subsoil, and waste materials. These shall be removed from the property and
disposed of legally. All planting tools shall also be put away.

C. The ground surface shall be left in a condition satisfactory to the Landscape Architect or
Owner’s Representative.

3.17  AS-BUILT DOCUMENTS

A.  The Contractor shall keep a record of all departures from the working drawings that occur
during construction. These changes shall be shown on a clean set of prints, and the prints
kept on the job site at all times for review.

B. As a part of his observation work, the Landscape Architect or Owner’s Representative shall
review the as-built drawings regularly to verify that changes are being recorded. At the
conclusion of the work, the Contractor shall present to the Owner fresh, clean drawings of
all the changes made and recorded previously and they shall become part of the
permanent record of the project.

3.18 MAINTENANCE

A. Substantial Completion:

1. At Substantial Completion of all planting work outlined in these plans, the Contractor
shall contact the Owner to arrange for a walk through to verify that all aspects of the
work have been completed. Work must be fully completed (except for final clean-up)
according to all plans, notes, and specifications and exhibit professional workmanship.
Substantial completion shall be defined as the complete installation of all plant
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materials, staking, mulching, and other work on the project in its entirety. Substantial

completion shall not be given on designated portions of the project.

2. Notice by the Contractor shall be given, in writing, at least three (3) days in advance to
the Landscape Architect or Owner’s Representative so that proper scheduling can be
made for those who are to attend.

3. Atthe appointed time, an inspection of all plant materials, including staking and
mulching, shall be made.

4. Alist of uncompleted items (punch list) shall be generated by the Landscape Architect
or Owner’s Representative and distributed to the Contractor and other involved
parties within three (3) days of the substantial completion inspection. Each item on
the punch list shall be corrected before the project will be approved and accepted by
the Landscape Architect or Owner’s Representative. The Contractor will be back
charged for time spent by the Owner and any consultants who have been brought to
the site for a final inspection when the project is not ready for said inspection.

B. Maintenance/Establishment Period:

1. The maintenance/establishment period shall begin one (1) day after the substantial
completion inspection. The Contractor shall complete all punch list items during this
period, as well as maintain and operate the entire irrigation system.

2. In cases where the maintenance/establishment period runs beyond October 15 of any
given year, the balance of the maintenance/establishment period days shall be
extended into the spring of the following year. Counting of the balance of days shall
begin no sooner than April 15, unless mutually agreed upon by both the Contractor
and the Owner prior to that date. Early counting shall be based on weather conditions
at the time.

3. The Contractor shall maintain all plantings until the turf is fully established. The turf
shall be considered fully established when grass stands come in uniform and thick,
with no bare or thin spots, and roots have begun to spread and knit together. No
weeds shall be allowed in the grass. If the grass is hydroseeded, the Contractor must
complete the hydroseeding by September 1. This shall be a minimum period of sixty
(60) days.

4. The maintenance work required shall include but not be limited to the following:

a. Appropriate watering of all plant materials.

b. Weeding and removal of all weeds from groundcover and planting areas.

c. Replacement of any dead, dying, or damaged trees, shrubs, perennials, or
groundcover.

d. Filling and replanting of any low areas which may cause standing water.
Adjusting of sprinkler head heights and watering patterns.

f.  Filling and re-compaction of eroded areas, along with any required reseeding
and/or replanting.

g. The grass shall be mowed when the blades reach three (3) inches tall and
maintained to a minimum height of two (2) inches. No more than one third (1/3)
of the blade shall be removed per cutting. The cutting frequency shall be once
every five (5) to seven (7) days depending upon grass height and growth rate.

h. Weekly removal of all trash, litter, clippings, and all foreign debris.

i.  Atthirty (30) days after planting, a balanced fertilizer (16-16-16) shall be applied
to the grass areas at a rate of one half (}2) pound of nitrogen per one thousand
(1,000) square feet.
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j- Atintervals of thirty (30) days after the first application of fertilizer to the grass,
apply a balanced fertilizer (16-16-16) at a rate of one half (4) pound of nitrogen
per one thousand (1,000) square feet until the grass is established.

5. The maintenance period shall not end until Final Acceptance of the project.

C. Final Acceptance:

1. Afinal inspection shall be held prior to the end of the maintenance period to ensure
that all punch list items have been completed and the entire project is ready for
acceptance by the Owner.

2. Upon satisfaction that the Contractor has completed all punch list items, the irrigation
system is fully and completely functional, and the required As-Built drawings, mylars,
and maintenance manuals have been submitted, the Owner shall accept the project.

3. An official letter of final acceptance shall be prepared and issued by the Owner to the
Contractor, designer, and the Landscape Architect. Upon final acceptance of the
project by the Landscape Architect or Owner’s Representative, the Owner shall
assume full responsibility for the project, and the guarantee period shall begin.

3.19 GUARANTEE

A. Upon final acceptance of the project as being properly installed, the Contractor shall
guarantee the plant materials as follows:

1. All shrubs and groundcovers shall be guaranteed by the Contractor as to growth and
health for a period of sixty (60) days after completion of the maintenance period and
final acceptance.

2. All trees shall be guaranteed by the contractor to thrive and grow in an acceptable
upright position for a period of one (1) year after completion of the maintenance
period and final acceptance.

B. The Contractor shall, within fifteen (15) days after receiving written notification by the
Landscape Architect or Owner’s Representative, remove and replace all guaranteed plant
materials which die or become unhealthy or appear to be in a badly impaired condition at
any time during the guarantee period. Any plants that settle below or rise above the
desired finished grade shall also be reset to the proper grade.

C. All replacements shall be plants of the same kind, size, and quality as originally specified in
the “plant list” and they shall be furnished, planted, staked, and maintained as specified
herein at no additional cost.

D.  The Contractor will not be responsible for plants destroyed or lost due to occupancy of
the project, vandalism on the part of others, or improper maintenance or lack thereof.

E. At the conclusion of the guarantee period and prior to final inspection of the plant
materials by the Landscape Architect or Owner’s Representative, the Contractor shall
remove all tree stakes. This period of time shall be approximately 1 year after initial
planting.

1. Stakes shall be removed by first cutting the ties securing the tree to stakes and
secondly pulling stakes or guys out of the ground.

2. Stakes shall not be broken off above, at, or below ground levels but removed
completely.

F. At the conclusion of the guarantee period a final inspection of all planting included in this
contract shall be made by the Landscape Architect or Owner’s Representative. At that
time any plant found to be unhealthy, broken, damaged, or otherwise in an impaired
condition shall be noted. Plants so noted shall be removed immediately from the site by
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the Contractor and replaced by him, as specified under this section, with plants of like
kind and size in the manner previously specified for the original planting without extra
compensation.

END OF SECTION
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PART 1 GENERAL

SECTION 02951
TELEVISION INSPECTION OF PIPELINES

1.1 SECTION INCLUDES

A Requirements for cleaning and television inspection of sewers and storm drain lines.

1.2  RELATED SECTIONS

A. Section 01200 — Price and Payment Procedures

B. Section 01300 — Submittal Procedures

C. Section 15060 — Pipe and Fittings

1.3 SUBMITTALS

A. Submit Manufacturer Specifications for Television Equipment and Appurtenances.

B. Submit completed DVD, identified by disk number, project name and manhole
number.

C. Submit in accordance with Section 01300.

1.4 QUALIFICATIONS

A. A company that specializes in cleaning and television inspection of sewers that has a
minimum of two (2) years experience.

PART 2 PRODUCTS

2.1 CAMERA AND APPURTENANCES

A. Television camera and appurtenances specifically designed and constructed for
inspections of sewers that meet the following requirements:

1. Operative in one hundred (100) percent humidity conditions and under water.

2. Lighting quality that sufficiently lights the sewer so a clear, in-focus picture of a
minimum of six (6) linear feet of the inside periphery of the sewer is obtained.

3. A minimum of six hundred (600) lines of resolution in color.

4. Variable intensity control on the lights to meet all lighting conditions of the pipeline
so a clear, in-focus picture is obtained.

5. A camera monitor capable of continuous six hundred (600) line resolution in color
for instant viewing television inspection in progress, located within a temperature
controlled studio that allows adequate seating for two persons.

6. A pan-and-tilt camera capable of viewing perpendicular to the sewer bore. The
camera shall be capable of 360 degree rotation. Adequate lighting shall be provided
under pan-and-tilt conditions so a clear, in-focus picture is obtained.
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7. A video recorder that records the closed-circuit television (CCTV) inspection
complete with audio so that technician can record the required information as it
appears on the monitor, on a high quality DVD format.

8. Control equipment that allows the operating technician to have complete control of
the camera at all times and that allows a uniform travel speed of a maximum of
thirty (30) feet per minute.

9. The entire system shall operate with its own power source.

10. A system that measures and displays on the video the footage with an accuracy of +
six (6) inches in five hundred (500) feet.

B. Television camera and appurtenances specifically designed and constructed for

inspections of storm drains that meet the following requirements:

1.
2.

10.

PART 3 EXECUTION

3.1 RECORDS

Operative in one hundred (100) percent humidity conditions and under water.
Lighting quality that sufficiently lights the storm drain so a clear, in-focus picture of
a minimum of six (6) linear feet of the inside periphery of the sewer is obtained.

A minimum of six hundred (600) lines of resolution in color.

Variable intensity control on the lights to meet all lighting conditions of the pipeline
so a clear, in-focus picture is obtained.

A camera monitor capable of continuous six hundred (600) line resolution in color
for instant viewing television inspection in progress, located within a temperature
controlled studio that allows adequate seating for two persons.

A pan-and-tilt camera capable of viewing perpendicular to the sewer bore. The
camera shall be capable of 360 degree rotation. Adequate lighting shall be provided
under pan-and-tilt conditions so a clear, in-focus picture is obtained.

A video recorder that records the closed-circuit television (CCTV) inspection
complete with audio so that technician can record the required information as it
appears on the monitor, on a high quality DVD format.

Control equipment that allows the operating technician to have complete control of
the camera at all times and that allows a uniform travel speed of a maximum of
thirty (30) feet per minute.

The entire system shall operate with its own power source.

A system that measures and displays on the video the footage with an accuracy of +
six (6) inches in five hundred (500) feet.

A. Keep records of all television inspection work on a printed form that includes the
following information. Submit original copies to Engineer or Representative at the
completion of each television inspection run.

NouhwNpeE

Project.

Date and Time of Inspection.

Contractor.

Engineer.

Name of Operating Technician.

Size of Pipe.

Entry (Beginning) and Exit (Ending) Manholes.
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8. Distance to all Service Connections from Entry Manhole.

9. Points-of-Interest which may Affect Work (Protruding Taps, Offset Joints, Blockages,
Roots, etc.).

10. Distance to all Points of Interest from Entry Manhole.

11. Total Length of Line

12. Unusual Conditions.

B. Complete the above form for each television inspection run required.

C. Complete the form legibly and in ink.

D. A video record of the television inspection will be recorded at the time of inspection
on a DVD. A copy of the video record will be made and maintained by the Contractor.

The original copy of the video will be submitted to the Engineer or Representative at
the completion of each television inspection run.

3.2 CLEANING

A. The Contractor shall provide all equipment and personnel necessary to clean the lines
of interest for this project.

B. Clean all construction debris from pipe.

C. All debris generated during the cleaning process shall be collected and properly
disposed of.

D. If CCTV inspection shows incomplete removal of debris, re-clean and re-inspect.

3.3  TELEVISION INSPECTION

A.  The television inspection and video record of the sewer shall provide a clear, in-focus
color picture of a minimum of six (6) linear feet of the inside periphery of the sewer.
Do not exceed thirty (30) feet per minute travel speed.

B. Stop at all service connections in the sewer so they are displayed on the screen, and
record the distance from the entry manhole on the form and on audio. Provide a 360
degree view of the service connection with the pan-and-tilt camera.

C. Stop at all points-of-interest in the sewer so they are displayed on the screen, and
describe the type of point-of-interest and distance from the entry manhole on the
form and on audio. Provide a 360 degree view of the point-of-interest with the pan-
and-tilt camera.

D. Stop at all unusual conditions in the sewer so they are displayed on the screen, and
describe the unusual condition and distance from the entry manhole on the form and
on audio. Provide a 360 degree view of the unusual condition with the pan-and-tilt
camera.

E. If a clear video recording is not obtained, repeat the closed-circuit television inspection
until a clear, in-focus video is obtained. Repeating the television inspection process to
obtain a clear video recording will be at no additional cost to the Owner.
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3.4 SCHEDULE

A. Clean construction debris and CCTV inspect all gravity sewer mains (SAN, SS Lines)
replaced or installed new as part of this project. Perform work only after backfill is
complete, but prior to final surface repair.

END OF SECTION
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SECTION 03100
CONCRETE FORMS AND ACCESSORIES

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Formwork for cast-in place concrete.
2. Shoring, bracing, and anchorage.
3. Form accessories.
4. Form stripping.

B. Related Sections:
1. Section 03200 - Concrete Reinforcement.
2. Section 03300 - Cast-in-Place Concrete.
3. Section 05500 - Metal Fabrications: Product requirements for metal fabrications

for placement by this Section.

1.2 REFERENCES

A American Concrete Institute:
1. ACl 117 - Standard Specifications for Tolerances for Concrete Construction and
Materials.
2. ACI 301 - Specifications for Structural Concrete.
3. ACI 318 - Building Code Requirements for Structural Concrete.
4, ACI 347 - Guide to Formwork for Concrete.
5. ACI 350 - Code Requirements for Environmental Engineering Concrete Structures.
B. American Forest and Paper Association:
1. AF&PA - National Design Specifications for Wood Construction.
C. The Engineered Wood Association:
1. APA/EWA PS 1 - Voluntary Product Standard for Construction and Industrial
Plywood.
D. ASTM International:
1. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Non-extruding and Resilient
Bituminous Types).
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2. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

E. West Coast Lumber Inspection Bureau:

1. W(CLIB - Standard Grading Rules for West Coast Lumber.

1.3 DESIGN REQUIREMENTS

A. Design and construct formwork, shoring and bracing in accordance with ACI 318/350 to
conform to design and applicable code requirements to achieve concrete shape, line and
dimension as indicated on Drawings.

1.4 SUBMITTALS

A. Section 01300 - Submittal Procedures: Requirements for submittals.

1.5 QUALITY ASSURANCE

A. Codes and Standards

1. The Contractor shall design, construct, erect, maintain, and remove forms and
related structures for cast-in-place concrete work in compliance with the
American Concrete Institute Standard ACI 347, "Recommended Practice for
Concrete Formwork."

B. Allowable Tolerances
1. Tolerances for finished concrete surfaces shall meet the following requirements,
class of surface is per Table 3.1:
a. Footings: Class C
b. Foundation Walls: Class B
C. Above grade concrete not visible to sight: Class B
d. Above grade concrete visible to sight: Class A

2. The Contractor shall construct formwork to provide complete cast-in-place
concrete work as follows:

a. Variation from plumb lines and surfaces: 1/4 inch per 10 feet, but not
more than 1 inch. For exposed corners, control joints grooves and other
conspicuous lines: 1/4 inch in 20 feet maximum; % inch maximum in 40
feet or more. Depressions In Wall Surface: Maximum % inch when 10-
foot straightedge is placed on high points in any direction or at any
location. Wall Thicknesses: Maximum % inch minus or % inch plus from
dimension shown.

b. Variation from level or grade in slabs, and in arises: 1/4 inch in 10 feet,
3/8 inch in 40 feet or more. For exposed horizontal grooves and other
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conspicuous lines: 1/4 inch in 20 feet maximum and % inch in 40 feet
or more. Slab Finish Tolerances and Slope Tolerances: Floor surface
shall not have crowns so high as to prevent 10-foot straightedge from
resting on %-inch end blocks, nor low spots that allow a block of twice
the tolerance in thickness to pass under the supported 10-foot
straightedge. Finish Slab Elevation: Within % inch of elevation specified
except slabs which are designed and detailed to drain to floor drain or
gutter shall adequately drain regardless of tolerances. Repair floor
slopes in an approved manner if necessary to provide complete
drainage. Thickness: Maximum % inch minus or % inch plus from
thickness shown.

C. For beams and columns physical dimensions: Maximum % inch minus or
% inch plus from dimension shown. Elevations: Within % inch plus or
minus except where tops of beams become part of finished slab. In this
case refer to slab tolerances. Columns shall be plumb within % inch in
any 10 feet with maximum % inch out-of-plumb at top with respect to
bottom.

d. Forms for sidewalks and driveways shall be standard steel forms or
wood forms constructed and fastened to prevent movement. Set forms
to true lines and grades, and securely stake in position.

3. Before concrete placement, the Contractor must check the lines and levels of
erected formwork. The Contractor shall make corrections and adjustments to
ensure proper size and locations of concrete members and stability of forming
systems.

4, During concrete placement, the Contractor must check formwork and related
supports to ensure that forms are not displaced and that completed work will
be within the specified tolerances.

C. For wood products furnished for work of this Section, comply with AF&PA.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Section 01600 - Product Requirements: Products storage and handling requirements.
B. Store off ground in ventilated and protected manner to prevent deterioration from
moisture.

1.7 COORDINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.
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B. Coordinate this Section with other sections of work, requiring attachment of components
to formwork.

PART 2 PRODUCTS

2.1 WOOD FORM MATERIALS

A Softwood Plywood: APA/EWA PS 1, C Plugged Grade, Group 3.
B. Lumber Forms:
1. Application: Use for edge forms and unexposed finish concrete.
2. Boards: 6 inches or 8 inches in width, shiplapped or tongue and groove,

“Standard” Grade Douglas Fir, conforming to WCLIB Standard Grading Rules for
West Coast Lumber. Surface boards on four sides.

C. Plywood Forms:
1. Application: Use for exposed finish concrete.
2. Forms: Conform to PS 1; full size 4 x 8 feet panels; each panel labeled with grade
trademark of APA/EWA.
3. Plywood for Surfaces to Receive Membrane Waterproofing: Minimum of 5/8 inch

thick; APA/EWA “B-B Plyform Structural | Exterior” grade.

4, Plywood where “Smooth Finish” is required, as indicated on Drawings: APA/EWA
“HD Overlay Plyform Structural | Exterior” grade, minimum of 3/4 inch thick.

2.2 PREFABRICATED FORMS

A Preformed Steel Forms: Minimum 16 gage matched, tight fitting, stiffened to support
weight of concrete without deflection detrimental to tolerances and appearance of
finished surfaces.

B. Glass Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to support
weight of concrete without deflection detrimental to tolerances and appearance of
finished concrete surfaces.

C. Tubular Column Type: Round, spirally wound laminated fiber material, surface treated
with release agent, non-reusable, sizes.

D. Steel Forms: Sheet steel, suitably reinforced, and designed for particular use indicated on
Drawings.
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Form Liners: Smooth, durable, grainless and non-staining hardboard, unless otherwise
indicated on Drawings.

Framing, Studding and Bracing: Stud or No. 3 structural light framing grade.

2.3 FORMS FOR CURVED WALLS
All curved walls as indicated on the project drawings shall be formed with curved,
prefabricated forms constructed to match the radial lines, interior and exterior, of the
walls as indicated on the plans.

2.4 FORMWORK ACCESSORIES
Form Ties: Snap-off type, carbon steel, fixed or adjustable length, cone type, with
waterproofing washer, 1 inch back break dimension, free of defects capable of leaving
holes larger than 1 inch in concrete surface.
Spreaders: Standard, non-corrosive metal form clamp assembly, of type acting as
spreaders and leaving no metal within 1 inch of concrete face. Wire ties, wood spreaders
or through bolts are not permitted.
Form Anchors and Hangers:
1. Do not use anchors and hangers exposed concrete leaving exposed metal at

concrete surface.
2. Symmetrically arrange hangers supporting forms from structural steel members
to minimize twisting or rotation of member.

3. Penetration of structural steel members is not permitted.
Form Release Agent: Colorless mineral oil that will not stain concrete, or absorb moisture,
or impair natural bonding or color characteristics of coating intended for use on concrete.
Corners: Fillet or Chamfer with rigid plastic or wood strip, dimensions as indicated on the
drawings; maximum possible lengths.
Bituminous Joint Filler: ASTM D1751.
Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Size, strength and character to
maintain formwork in place while placing concrete.
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2.5 COATINGS

A. Coatings for Aluminum: Polyamide epoxy finish coat with paint manufacturer’s
recommended primer for aluminum substrate. Apply one coat primer and one coat finish.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Verify lines, levels, and centers before proceeding with formwork. Verify dimensions
agree with Drawings.

C. When formwork is placed after reinforcement resulting in insufficient concrete cover over
reinforcement before proceeding, request instructions from Engineer.

3.2 INSTALLATION

A. Earth Forms:

1.

Earth forms are not permitted, except for concrete encasement of pipes and
conduits and as specifically indicated on the drawings.

B. Formwork - General:

1.

Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 vertical to
hold shape of concrete during placement, unless it can be demonstrated that top
forms can be omitted.

2. Construct forms to correct shape and dimensions, mortar-tight, braced, and of
sufficient strength to maintain shape and position under imposed loads from
construction operations.

3. Camber forms where necessary to produce level finished soffits unless otherwise
shown on Drawings.

4, Carefully verify horizontal and vertical positions of forms. Correct misaligned or
misplaced forms before placing concrete.

5. Complete wedging and bracing before placing concrete.

C. Forms for Smooth Finish Concrete:

1. Use steel, plywood or lined board forms.

2. Use clean and smooth plywood and form liners, uniform in size, and free from
surface and edge damage capable of affecting resulting concrete finish.
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3. Install form lining with close-fitting square joints between separate sheets
without springing into place.

4, Use full size sheets of form lines and plywood wherever possible.
5. Tape joints to prevent protrusions in concrete.
6. Use care in forming and stripping wood forms to protect corners and edges.
7. Level and continue horizontal joints.
8. Keep wood forms wet until stripped.
D. Forms for Surfaces to Receive Membrane Waterproofing: Use plywood or steel forms.

After erection of forms, tape form joints to prevent protrusions in concrete.

E. Framing, Studding and Bracing:

1. Space studs at 16 inches center maximum for boards and 12 inches on center
maximum for plywood.

2. Size framing, bracing, centering, and supporting members with sufficient strength
to maintain shape and position under imposed loads from construction
operations.

3. Construct beam soffits of material minimum of 2 inches thick.

4, Distribute bracing loads over base area on which bracing is erected.

5. When placed on ground, protect against undermining, settlement or accidental
impact.

F. Erect formwork, shoring, and bracing to achieve design requirements, in accordance with

requirements of ACI 301.

G. Arrange and assemble formwork to permit dismantling and stripping. Do not damage
concrete during stripping. Permit removal of remaining principal shores.

H. Obtain Engineer’s approval before framing openings in structural members not indicated
on Drawings.

l. Install fillet and chamfer strips on external corners of beams, joists, columns and other
members as indicated on the drawings.

J. Install void forms in accordance with manufacturer's recommendations.

3.3 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's
recommendations.
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Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.

Do not apply form release agent where concrete surfaces are indicated to receive special
finishes or applied coverings that are affected by agent. Soak inside surfaces of untreated
forms with clean water. Keep surfaces coated prior to placement of concrete.

Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before
each reuse. For exposed work, do not reuse forms with damaged faces or edges. Apply
form coating to forms in accordance with manufacturer’s specifications. Do not coat
forms for concrete indicated to receive “scored finish”. Apply form coatings before
placing reinforcing steel.

3.4 INSTALLATION - INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Install formed openings for items to be embedded in or passing through concrete work.

B. Locate and set in place items required to be cast directly into concrete.

C. Coordinate with Work of other sections in forming and placing openings, slots, reglets,
recesses, sleeves, bolts, anchors, other inserts, and components of other Work.

D. Install accessories straight, level, and plumb. Ensure items are not disturbed during
concrete placement.

E. Install water stops continuous without displacing reinforcement. Heat seal joints
watertight.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning
and inspection. Locate openings at bottom of forms to allow flushing water to drain.

G. Close temporary openings with tight fitting panels, flush with inside face of forms, and
neatly fitted so joints will not be apparent in exposed concrete surfaces.

H. Form Ties:

1. Use sufficient strength and sufficient quantity to prevent spreading of forms.

2 Place ties at least 1 inch away from finished surface of concrete.

3. Leave inner rods in concrete when forms are stripped.

4 Space form ties equidistant, symmetrical and aligned vertically and horizontally
unless otherwise shown on Drawings. See attached drawings for additional
information.
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l. Arrangement: Arrange formwork to allow proper erection sequence and to permit form
removal without damage to concrete.

J. Construction Joints:

1.

Install surfaced pouring strip where construction joints intersect exposed
surfaces to provide straight line at joints.

2. Just prior to subsequent concrete placement, remove strip and tighten forms to
conceal shrinkage.

3. Show no overlapping of construction joints. Construct joints to present same
appearance as butted plywood joints.

4, Arrange joints in continuous line straight, true and sharp.

K. Embedded Items:

1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers,
water stops, and other features.

2. Do not embed wood or uncoated aluminum in concrete.

3. Obtain installation and setting information for embedded items furnished under
other Specification sections.

4, Securely anchor embedded items in correct location and alighment prior to
placing concrete.

5. Verify conduits and pipes, including those made of coated aluminum, meet
requirements of ACI 318/350 for size and location limitations.

L. Openings for Iltems Passing Through Concrete:

1. Frame openings in concrete where indicated on Drawings. Establish exact
locations, sizes, and other conditions required for openings and attachment of
work specified under other sections.

2. Coordinate work to avoid cutting and patching of concrete after placement.

3. Perform cutting and repairing of concrete required as result of failure to provide
required openings.

M. Screeds:

1. Set screeds and establish levels for tops of concrete slabs and levels for finish on
slabs.

2. Slope slabs to drain where required or as shown on Drawings.

3. Before depositing concrete, remove debris from space to be occupied by concrete
and thoroughly wet forms. Remove freestanding water.

N. Screed Supports:
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1. For concrete over waterproof membranes and vapor retarder membranes, use
cradle, pad or base type screed supports which will not puncture membrane.

2. Staking through membrane is not permitted.

Cleanouts and Access Panels:

1. Provide removable cleanout sections or access panels at bottoms of forms to
permit inspection and effective cleaning of loose dirt, debris and waste material.

2. Clean forms and surfaces against which concrete is to be placed. Remove chips,
saw dust and other debris. Thoroughly blow out forms with compressed air just
before concrete is placed.

3.5 FORM CLEANING
Clean forms as erection proceeds, to remove foreign matter within forms.
Clean formed cavities of debris prior to placing concrete.
Flush with water or use compressed air to remove remaining foreign matter. Ensure that
water and debris drain to exterior through clean-out ports.
During cold weather, remove ice and snow from within forms. Do not use de-icing salts.
Do not use water to clean out forms, unless formwork and concrete construction proceed
within heated enclosure. Use compressed air or other means to remove foreign matter.
3.6 FORM REMOVAL
Do not remove forms or bracing until concrete has gained sufficient strength to carry its
own weight and imposed loads and removal has been approved by Engineer.
Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete
surfaces scheduled for exposure to view.
Store removed forms in manner that surfaces to be in contact with fresh concrete will not
be damaged. Discard damaged forms.
Leave forms in place for minimum number of days as specified in ACI 347, or as indicated
on the drawings.
3.7 ERECTION TOLERANCES
Construct formwork to maintain tolerances required by ACI 301.
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3.8 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with
formwork design, and that supports, fastenings, wedges, ties, and items are secure.

C. Notify Engineer after placement of reinforcing steel in forms, but prior to placing
concrete.
D. Schedule concrete placement to permit formwork inspection before placing concrete.

3.2 BACKFILL AGAINST WALLS

A. Do not backfill against walls until concrete has obtained compressive strength equal to
specified 28-day compressive strength.

B. Place backfill simultaneously on both sides of wall where required to prevent differential
pressures.

3.3 FIELD TESTS

A. Wall Finish Tolerances: Test for compliance with tolerances as specified.
B. Slab Finish Tolerances and Slope Tolerances:

1. Floor flatness measurements will be made the day after floor is finished and
before shoring is removed, to eliminate effect of shrinkage, curling, and
deflection.

2. Support 10-foot long straightedge at each end with steel gauge blocks of

thicknesses equal to specified tolerance.

3. Compliance with designated limits in four of five consecutive measurements is
satisfactory unless obvious faults are observed.

4, A check for adequate slope and drainage will also be made to confirm
compliance with these Specifications.

C. Finish Tolerance Failures: Repair or replace concrete as specified in Section 03300,
CONCRETE.

END OF SECTION
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SECTION 03200
CONCRETE REINFORCEMENT

PART 1 GENERAL

11 SECTION INCLUDES

A

Reinforcing steel bars, wire fabric and accessories for cast-in-place concrete and
reinforced unit masonry.

1.2 RELATED SECTIONS

A.

B.

C.

D.

Section 01400 - Quality Control
Section 03100 - Concrete Formwork
Section 03300 - Cast-in-Place Concrete

Section 03346 — Concrete Floor Finishing

13 REFERENCES

A. ACI 301 - Structural Concrete for Buildings

B. ACI 315 — Manual of Standard Practices for Detailing Concrete Structures

C. ACI 318 - Building Code Requirements for Reinforced Concrete

D. ACI 350 - Environmental Engineering Concrete Structures

E. ACI SP-66 - American Concrete Institute - Detailing Manual

F. ANSI/ASTM A82 - Cold Drawn Steel Wire for Concrete Reinforcement

G. ANSI/ASTM A184 - Fabricated Deformed Steel Bar Mats for Concrete Reinforcement

H. ANSI/ASTM A185 - Welded Steel Wire Fabric for Concrete Reinforcement

l. ANSI/ASTM A496 - Deformed Steel Wire Fabric for Concrete Reinforcement

J. ANSI/ASTM A497 - Welded Deformed Steel Wire Fabric for Concrete Reinforcement

K. ANSI/AWS D1.4 - Structural Welding Code for Reinforcing Steel

L. ASTM A615 - Deformed and Plain Billet Steel Bars for Concrete Reinforcement
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M. ASTM A706 - Low-Alloy Steel Deformed Bars for Concrete Reinforcement

N. AWS D12.1 - Welding Reinforcement Steel, Metal Inserts and Connections in Reinforced
Concrete Construction

0. CRSI - Concrete Reinforcing Steel Institute - Manual of Practice
P. CRSI 63 - Recommended Practice For Placing Reinforcing Bars
Q. CRSI 65 - Recommended Practice For Placing Bar Supports, Specifications and

Nomenclature

1.4 SUBMITTALS

A Submit under provisions of Section 01300.
B. Shop Drawings:
1. Indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire

fabric bending and cutting schedules, and supporting and spacing devices, if
dissimilar from Drawings.

2. Indicate dimensions, materials, bracings, and arrangement of joints and ties.
C. Submit plan for placement of all concrete walls four weeks prior to placement.
D. Manufacturer’s Certificate: Certify that products meet or exceed specified requirements.
E. Indicate locations of all construction joints prior to concrete placement.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with ACI 301, ACI 315, ACI 318, and ACI 350.
B. Maintain one copy of each document on site.
C. Submit certified copies of mill test report of reinforcement materials analysis.

1.6 COORDINATION

A. Coordinate work under provisions of Section 01039.
B. Coordinate with placement of formwork, formed openings and other Work.
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1.5 DELIVERY, HANDLING, AND STORAGE

A All steel reinforcement delivered to the project site shall be bundled, tagged, and marked.
Metal tags shall be used indicating the bar size, lengths, and other information
corresponding to markings shown on placement diagrams in accordance with ACI 315.

B. The Contractor shall store concrete reinforcement materials at the site in a manner that
will prevent damage and accumulation of dirt or excessive rust. Store to prevent contact
with the ground. Protect all reinforcement from any contact with oil, grease, or
petroleum based products of any kind.

PART 2 PRODUCTS

2.1 REINFORCEMENT

A Reinforcing Steel: ASTM A615, 60 ksi yield grade; deformed billet steel bars (#3 bars may
be grade 40 ksi), unfinished, free of dirt, oil, grease, loose scale or other substances that
might reduce development of the bond strength.

B. Welded Steel Wire Fabric: ASTM A185 Plain Type, or ASTM A496 Welded Deformed Type;
in coiled rolls.

C. Mechanical Rebar Splicing Devices: Where indicated on the drawings, provide mechanical
threaded dowel rebar splicing devices of the size type, spacing and placement indicated.
The system shall be a standard two-piece threaded coupler system, with the first piece
consisting of a dowel with integral female-threaded head which will accept the 2™ (future
or second phase placement) male threaded dowel section. The first piece shall have an
integral flat surfaced, flush mounted flange allowing for attachment to the pour stop
forming in such a manner as to securely hold the device in place.

1. Mechanical splices shall meet the Acceptance Criteria of ICC Evaluation Services
report AC133.
2. Mechanical Splice shall conform to Type 1 requirements and develop 100% of the

specified ultimate strength of the bar being spliced.
2.2 ACCESSORY MATERIALS
A. Tie Wire: Minimum 16 gage annealed type.

B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of
reinforcement during concrete placement conditions.

C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed or Moisture
Exposed Concrete Surfaces:

1. Plastic coated steel type; size and shape as required.
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2. Stainless steel type; size and shape as required.

Slabs on grade where the base material will not support chairs, shall use supports with
sand plates, horizontal runners or dobies to properly locate steel reinforcing in the slab.

Wire-bar type supports shall comply with CRSI recommendations. Wood, brick, or other
materials will not be accepted.

2.3 FABRICATION

A

Fabricate reinforcing bars to conform to required shapes and dimensions, with fabrication
tolerances complying with CRSI "Manual of Standard Practice” and ACI 301. In case of
fabricating errors, the heating, re-bending or straightening of reinforcement will not be
permitted. Fabricate concrete reinforcing in accordance with ACI 318 and ACI 350.

Locate reinforcing splices not indicated on drawings, at point of minimum stress.

2.4 EMBEDMENT ANCHORS

A

Simpson SET high-strength epoxy system or Hilti, HVA epoxy embedment anchors.

PART 3 EXECUTION

3.1 GENERAL

A Meet requirements in the manual titled, "Placing Reinforcing Bars", published by
Concrete Reinforcing Steel Institute (CRSI).

B. Steel reinforcement shall be protected at all times from injury. When placed in the work,
it shall be free from dirt, detrimental scale, paint, oil and other foreign substance. When
steel reinforcement has detrimental rust, loose scale and dust which is easily removable,
it shall be cleaned by a satisfactory method, if approved.

C. All bars shall be bent cold, unless otherwise permitted. No bars partially embedded in
concrete shall be field bent except as shown on the Drawings or otherwise permitted.

D. Details of concrete reinforcement and accessories not covered herein or on the Drawings
shall be in accordance with ACI 315.

E. Notify Engineer when reinforcing is ready for inspection and allow sufficient time for this
inspection prior to close-up of the forming system or placing concrete.
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3.2 PLACEMENT

A. The Contractor shall clean reinforcement to remove all loose rust and mill scale, earth,
ice, oil or grease, and other materials which reduce or destroy the bond between the
concrete and reinforcing steel.

B. The Contractor shall position, support, and secure all reinforcement to prevent
displacement by formwork, construction loadings, or concrete placement operations.
Steel reinforcing shall be located and supported by metal chairs, runners, bolsters,
spacers and hangers, as required. The reinforcement shall be placed to obtain the
coverage for concrete protection noted on the Drawings. Where the coverage is not
shown, the reinforcement shall be placed to obtain at least the minimum coverage
specified hereinafter. The Contractor shall arrange, space, and securely tie bars and bar
supports together with 16-gauge wire to hold reinforcement accurately and solidly in
position during concrete placement operations. Wire ties shall be set so that the twisted
ends are directed away from the exposed concrete surfaces. All reinforcement will be tied
and secured in the correct position in the forms before placing concrete. Do not stab
reinforcing into fresh placed concrete.

C. The Contractor shall provide a sufficient number of supports of adequate strength to carry
the reinforcement. Reinforcing bars shall not be placed more than 2 inches beyond the
last leg of any continuous bar support. Supports shall not be used as bases for runways
for concrete conveying equipment and similar construction loads.

D. Supports or spacers of pebbles, pieces of broken stone, concrete rubble, broken brick or
building blocks, metal pipe or wooden blocks will not be permitted.

E. Do not displace or damage vapor barrier/retarder.

F. Accommodate placement of formed openings.

G. Conform to ACI 350 for concrete cover over reinforcement.

H. Metal clips or supports holding the reinforcement shall not be placed in contact with the

forms or the subgrade.

l. Secure and support reinforcement and dowels in position with wire or other approved
methods. Shoving reinforcement or dowels into freshly poured concrete is prohibited.

J. Splices:

1. Standard reinforcement splices shall be done by lapping the ends, placing the bars
in contact, and tightly wiring the splice together. The requirements of ACI
318/350 for minimum lap of spliced bars shall be provided. Use lap splices unless
otherwise shown on the Drawings or permitted in writing by the Engineer.
Stagger splices minimum of 48 bar diameters in adjacent bars unless otherwise
shown on the Drawings or permitted in writing by the Engineer.

2. No field welding or tacking of reinforcement will be permitted.
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3. Vertical bars in columns shall be offset at least one bar diameter at lapped splices.
To ensure proper placement, templates shall be furnished for all column dowels.

F. Unless otherwise shown on the Drawings, the Contractor shall provide cover as follows:

1. Not less than 3 inches where the concrete is placed against the ground and
without use of forms.

2. Not less than 1 1/2-inches for bars smaller than No. 6 and not less than 2-inches
for No. 6 bars and larger where concrete is exposed to the weather, water, or in
contact with earth, but placed in forms.

3. Not less than 1 1/2-inches for interior slabs, walls, beams, and columns.

G. The Contractor shall provide a minimum of two No. 4 bars in the top and bottom of a slab
or wall face at 45 degrees on all four corners at all openings in structural slabs and walls,
unless otherwise shown on the Drawings. Bars shall extend on each side sufficiently to
develop bond in each bar.

H. The Contractor shall notify the Engineer when reinforcing is in place so that an inspection
of reinforcement placement can be made prior to the close-up of formwork or the
placement of concrete.

l. Conform to ACI 301 for all placing tolerances.

J. Bars may be moved to avoid interference with other reinforcing steel, conduits, or
embedded items. If moved more than one bar diameter or the stipulated tolerance, the
Contractor shall consult with the Engineer to determine final placement.

K. At construction joints and before constructing concrete form work for next stage of
construction, the Contractor shall clean all dowels, reinforcing bars and concrete surfaces.
All loose material and foreign objects shall be cleaned out of forming before placement
of concrete.

L. Placing Welded Wire Fabric:

1. Extend fabric to within 2-inches of edges of slab, and slab control joints and lap
splices at least 1% courses of fabric or minimum 8-inches.

2. Tie laps and splices securely at ends and at least every 24-inches with 16-gauge
black annealed steel wire.

3. Place welded wire fabric on #4 continuous bars at 4'-0" at proper distance above
bottom of slab. All slab reinforcing is to be discontinuous at slab control joints.

4, Meet current ACI 318 and current Manual of Standard Practice, Welded Wire
Fabric, by the Wire Reinforcement Institute regarding placement, bends, laps,
and other requirements.

5. All welded wire fabric shall be provided in flat sheets. Rolled fabric will not be
permitted.
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M. Field Bending:

1. Straightening and Re-bending: Do not straighten or re-bend metal
reinforcement. Field bending of reinforcing steel bars is not permitted.

2. Unless permitted by Engineer, do not cut reinforcing bars in the field.

3.4 MECHANICAL SPLICES AND CONNECTIONS

A. Install as required by manufacturer with threads tightened as required by referenced ICC
Report.
B. Carefully inspect each splice and verify that each component meets manufacturer's and

ICC requirements.

C. Maintain minimum edge distance and concrete cover. Place, support and secure
reinforcement against displacement. Do not deviate from required position.

3.3 FIELD QUALITY CONTROL

C. Field inspection will be performed under provisions of Section 01400.

END OF SECTION
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PART 1 GENERAL

1.1 WORK INCLUDED

SECTION 03251

EXPANSION AND CONSTRUCTION JOINTS

A. Concrete expansion, construction and control joints.

B. Concrete joint fillers.

1.2 RELATED WORK SPECIFIED UNDER OTHER SECTIONS

A. Submittals: Section 01300.

B. Reinforcing Steel: Section 03200.

C. Concrete and Grout: Section 03300.
D. Saw-cut Control Joints: Section 03300.

1.3 SUBMITTALS

A.

GRANGER-HUNTER IMPROVEMENT DISTRICT

Product Data: Furnish for the following:

Joint fillers for horizontal and sloped joints.

Preformed control joints.

Water stop.

Adhered strip seal.

1.

Sealants.

Shop Drawings: Furnish information listed below:

1.

Construction Joints: The contractor is to provide layout and location
indicating type of construction joint to be used to engineer for review and
approval.

Quality Control submittals: Furnish the following documents:

1.

Joint Filler and Primer: Manufacturer's written instructions for product
shipment, storage, handling, application, and repair.

Adhered strip seal manufacturer’s written instructions for product
shipment, storage, handling, application, and repair.

EXPANSION AND CONSTRUCTION JOINTS
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Packing and Shipping: Prepare and protect materials for shipment in accordance
with manufacturer's recommendations.

B. Acceptance at Site: Verify that water stops delivered meet the cross-section

dimensions shown and manufacturer's reviewed product data prior to unloading
and storage at the site.

PART 2 PRODUCTS

2.1 BOND BREAKER TAPE FOR EXPANSION JOINT

A. Adhesive-backed glazed butyl or polyethylene tape which will adhere to the
premolded joint material or concrete surface.

B. Width: Same as the joint.

C. Location: As shown.

2.2 BOND BREAKER

A. Provide either bond breaker tape as hereinbefore specified or a bond prevention
material, nonstaining type, as specified in Section 03300, CONCRETE, except where
a tape is specifically called for.

2.3 PREMOLDED JOINT FILLER (PJF)
A. Bituminous Type: ASTM D994 or D1751.
B. Sponge Rubber: Neoprene, closed-cell, expanded; ASTM D1056, Type RE-45-E1,
with a compression deflection, 25 percent deflection (limits), 119 to 168 kPa (17

to 24 psi) minimum.

C. Closed-Cell Neoprene: ASTM D1752, Type |; as manufactured by W.R. Meadows,
Inc., Elgin, IL; or equal.

2.4 PREFORMED CONTROL JOINT

A. One-piece, flexible, polyvinyl chloride joint former; Kold-Seal Zip-Per Strip KSF-
150-50-50, manufactured by Vinylex Corp., Knoxville, TN; or equal.

B. One-piece steel strip with preformed groove; Keyed Kold Retained Kap,
manufactured by Burke Concrete Accessories, Inc., San Mateo, CA; or equal.

C. Provide in full-length unspliced pieces.
D. Provide only where specifically permitted by Drawings.
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2.5 POURABLE JOINT FILLERS

A.

Pourable joint filler shall be approved for use in potable water supply systems.
The specific gravity of the in-place filler after curing shall be greater than 1.5. The
manufacturers of the following fillers shall provide written certification that the
products are approved by the EPA and the State Department of Health for use in
potable water supply systems, and will not be a hazard to health.

Manufacturers and Products:

1. Sikaflex 2C, Colonial White color only, as manufactured by Sika Chemical
Company, Lyndhurst, NJ; or equal.

2. On sloping joints, use Gun Grade material of the above products of
Sikaflex 1A similar nonsag material; submit product information for
review and acceptance.

3. Or equal.

2.6 STEEL EXPANSION JOINT DOWELS

A.

B.

2.7 ACCESSORIES

A.

D.

E.

PART 3 EXECUTION

3.1 GENERAL

Dowels: Round smooth steel bars; ASTM A36.

Bar Coating: Two-coating system No. 29A, FUSION BONDED, STEEL DOWEL
COATING, as specified under Section 09900, PAINTING.

Joint Sealant: Joint sealant shall be two-part polysulfide or urethane conforming
to FS TT-S-00227. The type used shall be specifically intended for exterior,
submerged control joint applications. A non-sag joint sealant shall be used for
vertical joints and self-leveling for horizontal joints.

Nonshrink Grout:

1. As specified in Section 03300, CONCRETE.
2. Compatible with joint sealant.

Roofing Felt: 30-pound asphalt-saturated; ASTM D226, Type Il; or a tar-
saturated roofing felt of equal quality.

Reinforcing Steel: As specified in Section 03200, CONCRETE REINFORCEMENT.

Nails: Provide for securing bituminous type premolded joint filler.
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A. Locate joints as shown, or noted on the Drawings.

B. Verify conformance of water stops with dimensions shown and with reviewed
product data prior to embedding water stops in concrete.

C. Construct straight joints; make vertical or horizontal, except where walls
intersect sloping floors.

D. Commence concrete placement after the joint preparation is complete.
E. Time Between Concrete Pours:
1. At least 2 hours must elapse after depositing concrete in long or high

columns and/or heavy walls before depositing concrete in beams,
girders, or slabs supported thereon.

2. For short columns and low height walls, 10 feet or less, wait at least 45
minutes prior to depositing concrete in beams, girders, brackets,
column capitals, or slabs supported thereon.

3. Consider beams, girders, brackets, column capitals, and haunches as
part of the floor or roof system and place monolithically with the floor
or roof system.

4, Should concrete placement sequence result in cold joint located below
finished water surface, install water stop in joint prior to additional
concrete placement. Notify Engineer prior to installing waterstop.
Engineer shall approve preparations prior to concrete placement.

3.2 SURFACE PREPARATION

A. Construction Joints: Prior to placement of abutting concrete, clean contact
surface:
1. Remove laitance and spillage from reinforcing steel and dowels.
2. Roughen surface to a minimum of Y%-inch amplitude:
a. Sandblast after the concrete has fully cured.
b. Water blast after the concrete has partially cured.
C. Green cut fresh concrete with high pressure water and hand
tools.
3. Perform cleaning so as not to damage water stop, if one is present.
B. Expansion Joint with Pourable Filler:
GRANGER-HUNTER IMPROVEMENT DISTRICT EXPANSION AND CONSTRUCTION JOINTS

ANDERSON WATER TREATMENT PLANT SECTION 03251 - 4



1. Use motorized wire brush or other motorized device to mechanically
roughen and thoroughly clean concrete surfaces on each side of joint
from plastic water stop to the top of the joint.

2. Use clean and dry high pressure air to remove dust and foreign material,
and dry joint.

3. Prime surfaces before placing joint filler.
4, Avoid damage to water stop.
C. Control Joint:
1. Coat concrete surfaces above and below plastic water stop with bond

breaker. Do not get bond breaker on water stop.
2. Avoid damage to water stop.
3. Verify that proper type and size of reinforcing and dowels are provided.
3.3 EXPANSION JOINT INSTALLATION
A. General:

1. Place bond breaker above and below water stop when premolded joint
filler and pourable joint filler is not used.

2. Premolded Joint Filler:
a. Sufficient in width to completely fill the joint space where
shown.
b. If a water stop is in the joint, cut premolded joint filler to butt

tightly against the water stop and the side forms.

3. Precut premolded joint filler to the required depth, as detailed, at
locations were joint filler or sealant is to be applied.

4, Form cavities for joint filler with either precut, premolded joint filler, or
smooth removable accurately-shaped material.

5. Vibrate concrete thoroughly along the joint form to produce a dense,
smooth surface.

B. Bituminous Type Premolded Joint Filler:

1. Drive nails approximately 1 foot 6 inches on center through the filler to
provide anchorage embedment into concrete prior to concrete
placement.
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2. Secure premolded joint filler in forms before concrete is placed.

3. Install in walks, at changes in direction at intersections, and at each side
of driveway entrances.

C. Pourable Joint Filler:

1. General: Install in accordance with the manufacturer’s written
instructions, except as specified below:

a. Apply primer prior to pouring joint filler.
b. Fill entire joint above the water stop with joint filler as shown.
C. Use masking tape on top of slabs at sides of joints; clean all
spillage.
2. Place cold-applied, two-component fillers in accordance with

manufacturer's written instructions.
D. Steel Expansion Joint Dowels:
1. Install coated bars parallel to wall or slab surface and in true horizontal

position perpendicular to the joint in both plan and section views so as
to permit joint to expand or contract without bending the dowels.

2. Secure dowels tightly in forms with rigid ties.

3. Install reinforcing steel in the concrete as shown to protect the concrete
on each side of the dowels and to resist any forces created by joint
movement.

3.4 CONTROL JOINT INSTALLATION
A. Locate reinforcing and/or dowels as shown.
B. Concrete surface to be dense and smooth.

3.5 PREFORMED CONTROL JOINTS

A Use only where specifically shown.
B. Locate flush, or slightly below the top of slab.
C. Install in accordance with manufacturer's written instructions in straight, full-

length unspliced pieces.

D. Steel Strip Type with Preformed Groove: Brace to with-stand pressure of
concrete during and after placement.

END OF SECTION
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 GENERAL

11 SECTION INCLUDES

A

C.

D.

Cast-in-place concrete slabs-on-grade, structural floors, beams, joists, decks, foundations,
walls, and columns.

Control and contraction joint devices including joint sealant.
Equipment pads and thrust blocks.

Concrete grout and bonding adhesives.

1.2 RELATED SECTIONS

A.

G.

Section 01300 - Submittals.

Section 01400 - Quality Control.

Section 03100 - Concrete Formwork.
Section 03200 — Concrete Reinforcement.
Section 03346 - Concrete Floor Finishing.
Section 03390 — Concrete Curing.

Section 03410 — Testing Concrete Structures for Water-tightness.

13 REFERENCES

A ACl 211.1 — Standard Practice for Selecting Proportions for Normal, Heavyweight, and
Mass Concrete.

B. ACI 301 - Structural Concrete for Buildings.

C. ACI 302 - Guide for Concrete Floor and Slab Construction.

D. ACl 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing
Concrete.

E. ACI 305R - Hot Weather Concreting.

F. ACI 306R - Cold Weather Concreting.
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ACI 308 - Standard Practice for Curing Concrete.

ACI 318 — Building Code Requirements for Reinforced Concrete.

ACI 350 — Environmental Engineering Concrete Structures.

ANSI/ASTM D994 - Preformed Expansion Joint Filler for Concrete (Bituminous Type).
ANSI/ASTM D1190 - Concrete Joint Sealer, Hot-Poured Elastic Type.

ANSI/ASTM D1751 - Preformed Expansion Joint Fillers for Concrete Paving and Structural
Construction (Non-extruding and Resilient Bituminous Types).

ANSI/ASTM D1752 - Preformed Sponge Rubber and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction.

ASTM C31 - Making and curing concrete test specimens in the field.
ASTM C33 - Concrete Aggregates.

ASTM C39 - Compressive strength of cylindrical concrete specimens.
ASTM C94 - Ready-Mixed Concrete.

ASTM C150 - Portland Cement.

ASTM C260 - Air Entraining Admixtures for Concrete.

ASTM C494 - Chemicals Admixtures for Concrete.

ASTM C618 - Fly Ash and Raw or Calcinated Natural Pozzolan for Use as a Mineral
Admixture in Portland Cement Concrete.

1.4 SUBMITTAL
Submit under provisions of Section 01300.
Product Data: Provide data on joint devices, attachment accessories, admixtures and
aggregate and cement.
Samples: Submit two inch long samples of contraction joint and control joint.
Manufacturer's Installation Instructions: Indicate installation procedures and interface
required with adjacent Work.
Submit mix design and certification of compliance for all admixtures and curing
compounds.
A concrete placement schedule shall be prepared by the Contractor and submitted to the
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Engineer for review prior to the start of concrete placement operations. This schedule
shall take into account placement time of concrete in the forms, delivery time of the
trucks to site and weather conditions expected during the placement of concrete.

1.5 PROJECT RECORD DOCUMENTS
A Submit under provisions of Section 01700.
B. Accurately record actual locations of embedded utilities and components which are
concealed from view.
1.6 QUALITY ASSURANCE
A. Perform Work in accordance with ACI 301.
B. Maintain one copy of each document on site.
C. Acquire cement and aggregate from same source for all work.
D. Conform to ACI 305R when concreting during hot weather.
E. Conform to ACI 306R when concreting during cold weather.
1.7 FIELD SAMPLES
A. Provide under provisions of Section 01400.
1.8 COORDINATION
A. Coordinate work under provisions of Section 01039.
B. Coordinate the placement of joint devices with erection of concrete form work and
placement of form accessories.
PART 2 PRODUCTS
2.1 PROPORTIONING AND DESIGN OF MIXES
A. Proportion and design concrete mixes shall meet the following requirements:
1. M2500-SEC: Secondary concrete mix for fill and backfill around buried pipes
underneath structural footings and foundation slabs:
Strength @ 7 days 1500 psi
Strength @ 28 days 2500 psi
Maximum water/cement + fly ash ratio 0.55 by weight
Slump @ point of placement 8 inches
Entrained Air 6%+ 1.5%
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Maximum Aggregate Size 3/4
inch, as defined below, unless
otherwise shown on the

Drawings.

2. M4000-INT: Structural concrete mix for Interior Slabs on Grade:
Strength @ 7 days 2400 psi
Strength @ 28 days 4000 psi
Maximum water/cement + fly ash ratio 0.50 by weight
Slump @ point of placement 4 inches
Entrained Air 1% £ 1.0%

(non-air entrained mix)
Maximum Aggregate Size 3/4
inch, as defined below, unless
otherwise shown on the
Drawings.

3. M4000-STD: Standard structural concrete mix for non-water retaining
structural concrete including foundation walls, above grade structural walls,
columns, piers, slabs, beams and all other structural concrete:

Strength @ 7 days 2400 psi

Strength @ 28 days 4000 psi

Admixture: Mid-range water reducer
conforming to ASTM C494.

Maximum water/cement + fly ash ratio 0.45 by weight

Slump @ point of placement 4 inches

Entrained Air 6%t 1.5%

Maximum Aggregate Size 3/4
inch, as defined below, unless
otherwise shown on the
Drawings.

4. M-CDF: Mix for Controlled Density Fill (CDF) or Controlled Low Strength Material
(CLSM). CDF shall be a mixture of cement, fine and course aggregate, fly ash and
admixtures formulated to be flowable and self-consolidating with a net 28 day
compressive strength of 200 to 300 psi.

B. Design shall be by an approved independent testing laboratory and a trial mix batch
shall be made and tested by that laboratory. Average strength of cylinders in trial batch
must exceed specified strength by 15%.

C. A previously used mix design may be used provided aggregate source is the same, the
mixing equipment is the same, and provided at least 10 tests were made by an
independent laboratory with results meeting these specifications.

D. If any of the first three 7-day cylinder tests fail to meet the specified 7-day strength, the
mix shall be modified for higher strength. Submit modified mix for review before use.

E. Adjustment to Concrete Mixes: Mix design adjustments may be requested by the
Contractor when characteristics of materials, job conditions, weather, test results, or
other circumstances warrant, at no additional cost to the Owner. Test data for revised
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mix designs and strength results must be submitted and accepted before using the mix
adjustments.

F. Entrained Air: Air-entraining admixture shall be used unless otherwise shown or
specified. Air-entraining admixture shall be added at the manufacturer's prescribed rate
to result in concrete at the point of placement with an air content as specified herein
(volume basis).

G. Concrete shall be mixed in conformance with ASTM C94.

2.2 CONCRETE MATERIALS

A. Cement:
1. ASTM C150, Type Il standard mixes.
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2.3

2.4

2.5

AGGREGATES

A

WATER

A.

Fine: Clean, sharp, natural sand, ASTM C 33. Fineness modulus shall not be less than
2.5 nor more than 3.0. Materials passing 200 sieve shall be 4 percent maximum.

Coarse: Crushed stone or gravel, ASTM C 33. Maximum size of coarse aggregate shall
be 3/4-inches, unless otherwise indicated on the Drawings. Materials passing 200 sieve
shall be 0.5 percent maximum.

Aggregates shall be natural, free from deleterious coatings, meeting ASTM C 33,
nonreactive. Thoroughly and uniformly wash before use. In accordance with ASTM C
33, Appendix Xl, paragraph X1.1, evidence of reactive problems on existing structures
will be used to prove sources of aggregates are reactive and are unsuitable for use in the
work. Import nonreactive aggregates if local aggregates are reactive. Import aggregates
if local aggregates and concrete produces shrinkage volume changes in excess of
specified amount.

All water for concrete mixtures shall be clean, potable, and free from injurious
substances and conforming to ASTM C 94. Water containing 2 percent or more common
salt shall not be used and chloride levels shall be less than 500 parts per million.

ADMIXTURES

A.

Air Entrainment:

1. Air entraining admixtures shall be used in all concrete exposed to the weather
and as specified for quality of concrete used, ASTM C 260, except that admixture
shall be non-toxic after 30 days and contain no chlorides or other chemicals
causing corrosion; manufactured by Grace Daravair "M’ or SIKA Chemical "AER'.

2. Must be compatible with water-reducing admixture. Concrete with air-
entrainment admixture added shall maintain air percentage as batched, within 2
percent for minimum 1 % hours after addition to concrete mix and through
concrete pumping.

Water-Reducing Admixtures:

1. Water-reducing admixtures shall conform to ASTM C494, Type A or Type D.

2. Complex, multi-component, nonchloride, noncorrosive admixture providing
unique performance qualities unobtainable from conventional water-reducing
admixtures.

3. Manufacturer and Product:

i Master Builders, Inc., Cleveland, OH, Pozzolith or Pozzolith Polyheed.
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ii. W.R. Grace & Co., Cambridge, MA, WRDA-79.
4. Must be compatible with air entraining admixture.
C. Superplasticizers
1. Meet ASTM C494 and use only Type F or G, of second or third generation type.

2. Hold slump of 5 inches or greater for the time required for placement into
structure, or 2 hours minimum.

3. Type F Superplasticizer: Batch plant added to extend plasticity time, control
temperature of fresh concrete, reduce water 20 to 30 percent, and give higher
strengths at all ages.

4, Type G Superplasticizer: Batch plant added to extend plasticity time, maintain
setting characteristics similar to normal concrete throughout its recommended
dosage range and at varying concrete temperatures, reduce water 30 to 40
percent, and give high-early and ultimate strengths.

5. Superplasticizers for Hot Weather Placements:

A synthesized sulfonated complex polymer type superplasticizer
containing no chlorides or alkalines.

ii. Add to mix at manufacturer’s recommended dosage to allow placement
with concrete temperatures up to 90 degrees F.

6. Manufacturer and Product:

i Master Builders, Inc., Cleveland, Ohio, Rheobuild or Pozzolith Polyheed
at a dosage greater than 10 ounces per 100 pounds of cement.

ii. W.R. Grace & Co., Cambridge, Maine, Daracem 100.
iii. Euclid Chemical Co., Cleveland, Ohio, Eucon Super F or 537G.
2.6 FLY ASH
A Fly ash may only be permitted if specifically approved by Engineer. Submit complete
manufacturer's literature. If approved, conform to ASTM C618, Type F modified to
allow SiO,+Al,03+Fe03; minimum 66 percent and SiO; minimum 40 percent and to
require a maximum loss on ignition of 2 percent. Do not use to replace more than 25%

of cement by weight.

2.7 CALCIUM CHLORIDE
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A. Calcium chloride and products containing more than 0.1% chloride ions are not
permitted. Provide admixture manufacturer's written certification that chloride ion
content complies with specified requirements.

2.8 FREEZE PROTECTION ADMIXTURE
A. ASTM C494 Type E admixture, specially formulated to provide protection from freezing
down to 20 degrees F. (-7 degrees C.) until initial set has been reached.
B. Manufacturer and Product:
1. Master Builders Co., Pozzutec 20.
2. Or equal.
2.9 CONCRETE CURING MATERIALS
A Curing materials, preparation and application shall be per Section 03390 — Curing
Materials.
B. Do not use curing compound where additional finishes such as hardeners, paintings, and
other special coatings are required. Use water curing as specified instead.
2.10  ACCESSORIES
A. Bonding Agent: Two component modified epoxy resin.
B. Non-Shrink Grout Category I:

1. Premixed compound consisting of non-metallic aggregate, cement, water
reducing and plasticizing agents for use in filling tie holes in concrete, blockouts
for gate guides, joints of precast components or members, and grouting
baseplates of columns that do not exceed one story in height; capable of
developing minimum compressive strength of 2,400 psi in 48 hours and 7,000 psi
in 28 days.

2. All grout shall be a fluid consistency in use except that for formwork tie holes the
grout shall be dry pack consistency and shall fill the conical section with dense
grout hammered in with steel tool and steel hammer.

3. Use Category Il type grout for filling through-bolt openings as hereinafter
specified.

4, Use Category |l grouts for patching defects in walls and slabs after form removal.

C. Nonshrink Grout Category Il

1. Nonshrink grout with natural aggregate for use in high strength, precision

support of machine bases of 25 hp or less; bases for precast wall sections,
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columns, and precast members more than one story in height; filling of through-
bolt openings in concrete walls; and patching defects in walls and slabs after
form removal shall conform to the Corps of Engineers' Specification for Non-
Shrink Grout, CRD-C261-81 and to these specifications. Fluid grout as
determined by the flow cone, CRD-C611-81, shall have a minimum strength of
4,800 psi at 7 days and 6,800 psi at 28 days as determined by CRD-C227.

2. No material other than water shall be added to the premixed grout at the
jobsite. Follow manufacturer's instructions relative to mixing, placing, and
curing.

D. Nonshrink Grout Category llI:
1. Nonshrink grout for use in high strength, precision support of machine bases for

machinery of 30 hp or greater and soleplates where very large loads and
stresses from vibration and other dynamic loads are involved and when the
equipment will be subject to thermal movements.

2. The location for use, other than that specified above, shall be as shown on the
Drawings and/or as specified hereinafter.

3. The grout shall be free of gas-producing or gas-releasing agents, free of oxidizing
catalysts, free of inorganic accelerators, and free of chlorides. Provide
performance characteristics when mixed to fluid consistency, 22 to 25 seconds
(flow cone method, CRD-C 611-80) as follows:

i. When mixed and maintained at 45 degrees F (7 degrees C) or higher, no
visible bleeding and/or settlement up to 2 hours on % gallon grout
poured into gallon can, covered with glass plate to prevent evaporation.

ii. Grout shall be cured in accordance with grout manufacturer's
instructions.

iii. Provide (2" x 2" cube) strengths as specified. Prepare specimens and
test in accordance with ASTM C 109-80 except as follows: Mix grout in
accordance with manufacturer's instructions. Fill molds in two layers,
puddling each layer gently with gloved finger five times; strike off excess
grout; wipe edges of mold clean with rag and cover with steel plate
clamped to mold until time to test. Seal cover 24 hours after
placement.

4, The grout shall obtain a minimum compressive cube strength of 5,000 psi at 7
days and 9,000 psi at 28 days (2-inch cubes).
E. Epoxy/Grout Adhesive:
1. Three Component Epoxy Resin System:
i.  Two liquid epoxy components.

ii.  Oneinert aggregate filtered component.
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iii. Each component furnished in separate package for mixing at job site.
2. Apply only to clean, dry, sound surface.
3. Mixand place in accordance with manufacturer’s instructions.
4. Completely fill all cavities and spaces around dowels and anchors without voids.
Vapor Retarder/Barrier: Provide Vapor retarder or barriers underneath concrete slabs as

noted on the drawings. Vapor retarder/barrier shall be minimum 10-mil thick
polyethylene sheeting conforming to ASTM E1745 Class A, B and C.

1. Overlap edges of adjacent sheets a minimum of 6-inches.
2. Seal overlaps, side and end edges with special vapor-barrier tape.

3. Do not puncture or teat vapor barrier/retarder after it has been placed.

2.11  JOINT DEVICES AND FILLER MATERIALS

A.

Joint Filler Type A: ASTM D1751; Asphalt impregnated fiberboard or felt, 1/2 inch thick;
tongue and groove profile.

Joint Filler Type B: ASTM D1752; Closed cell polyvinyl chloride foam, resiliency recovery
of 95 percent if not compressed more than 50 percent of original thickness.

Construction Joint Devices: Integral extruded plastic; 3/8 inch thick, formed to tongue and
groove profile, with removable top strip exposing sealant trough, knockout holes spaced
at 6 inches, ribbed steel spikes with tongue to fit top screed edge.

Contraction Joint Devices: ASTM B221 resilient elastomeric or neoprene filler strip with a
Shore A hardness of 35 to permit plus or minus 25 percent joint movement with full
recovery; of longest manufactured length at each location, flush mounted.

Sealant: Elastomeric sealant conforming to ASTM C920 and Federal Specification TT-S-
00277E. In all joints for liquid-retaining structures provide sealants specially formulated
to conform to Use Requirement |, for submerged conditions.

GRANGER-HUNTER IMPROVEMENT DISTRICT CAST-IN-PLACE CONCRETE
ANDERSON WATER TREATMENT PLANT SECTION 03300 - 10



2.12 CONCRETE BONDING ADHESIVE

A. Concresive liquid bonding adhesive (LPL) two-component, liquid epoxy bonding agent.

B. No substitutes.

PART 3 EXECUTION

3.1 CONCRETE MIXING

A The materials for concrete shall be mixed at an acceptable concrete batch plant. Meet
ACI 304 current edition and other requirements as specified for mix design, testing, and
quality control.

B. Ready-mix concrete shall comply with the requirements of ASTM C94 and as herein
specified:

1. The addition of water to the mix at project site must be approved by the
Engineer and the maximum water-cement ratio shall not be exceeded. The
delivery ticket shall be noted with amount of additional water added and
submitted to the Engineer.

2. Concrete shall be discharged at the job within 1-1/2 hours after water has been
added to the cement and aggregates or cement batched with the aggregates,
unless a longer time is specifically authorized by the Engineer.

3. During hot weather or under conditions contributing to rapid setting of
concrete, a shorter mixing time than specified in ASTM C94 may be required:

a. When the air temperature is between 85 degrees Fahrenheit and 90
degrees Fahrenheit, the mixing and delivery time shall be reduced from
a maximum of 1-1/2 hours to 75 minutes and when the air temperature
is above 90 degrees Fahrenheit, the mixing and delivery time shall be
reduced to no more than 60 minutes.

C. Truck Mixers:

1. Equip with electrically actuated counters to readily verify the number of
revolutions of the drum or blades.

2. Counter:
a. Resettable, recording type, mounted in driver's cab.
b. Actuated at time of starting mixers at mixing speeds.
3. Performance Requirements:
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a. Truck mixer operation shall provide a concrete batch as
discharged within acceptable limits of uniformity with respect
to consistency, mix and grading.

b. If slump tests taken at approximately the 1/4 and 3/4 points of
the load during discharge give slumps differing by more than 1
inch when specified slump is 3 inches or less, or differing by
more than 2 inches when specified slump is more than 3 inches,
discontinue use of truck mixer unless causing condition is
corrected and satisfactory performance is verified by additional
slump tests.

C. Check mechanical details of mixer, such as water measuring,
and discharge apparatus, condition of blades, speed of rotation,
general mechanical condition of unit, and clearance of drum
before attempting to reuse unit.

4, Do not use nonagitating or combination truck and trailer equipment for
transporting ready-mixed concrete.

D. Mixing Process:
1. Concrete Volume in Truck:
a. Limit to 63 percent of total volume capacity per ASTM C94
when truck mixed.
b. Limit to 80 percent of total volume capacity when central
mixed.
2. Mix each batch of concrete in truck mixer for minimum 70 revolutions

of drum or blades at rate of rotation designated by equipment
manufacturer as mixing speed.

3. Perform additional mixing, if required, at speed designated by
equipment manufacturer as agitating speed.

4, Place materials, including mixing water, in mixer drum before actuating
the revolution counter for determining the number of mixing revolutions.

3.2 EXAMINATION
A Verify site conditions under provisions of Section 01010.

B. Verify formwork installation, placement of reinforcing steel, concrete cover over
reinforcement, and items to be embedded or cast-in.

C. Verify that sleeves, anchors, seats, plates, reinforcement and other items to be cast into
concrete are accurately placed, positioned securely, and will not cause hardship in placing
concrete. Reinforcing shall not be stabbed into freshly placed concrete.
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3.2 PREPARATION

A

Prepare previously placed concrete by cleaning with steel brush and applying bonding
agent in accordance with manufacturer's instructions.

In locations where new concrete is dowelled to existing work, drill holes in existing
concrete, insert steel dowels and pack solid with non-shrink grout.

Wood forms shall be wetted immediately before placing the concrete when form coatings
are not used. Dampen subgrade before placing concrete for slabs on grade unless a vapor
barrier is used.

Prior to placement verify that mix design on delivery tickets correspond to required
specification for component.

3.3 PLACING CONCRETE

A.

Notify Engineer minimum 24 hours prior to commencement of operations.

Concrete shall be placed in compliance with the practices and recommendations of ACI
Standards 304, 318, 350, and 614, and as herein specified:

1. Concrete shall be placed continuously or in layers of such thickness that no
concrete will be placed on concrete which has hardened sufficiently to cause
the formation of seams or planes of weakness within the section. If a section
cannot be placed continuously, the Contractor shall provide construction joints
as specified in Section 03251, EXPANSION AND CONSTRUCTION JOINTS. The
placement of concrete shall be done at such a rate that concrete is still
workable. Concrete shall be placed as near as practicable to its final location to
prevent segregation due to rehandling or flowing. Do not subject concrete to
any procedure which will cause segregation.

2. In no case shall concrete be allowed to freely drop more than five feet.

3. Screed concrete which is to receive other construction to the proper level to
avoid excessive skimming or grouting.

4, Concrete which has become non-plastic and unworkable, or does not meet the
required quality control limits, or which has been contaminated by foreign
material shall not be used. Do not use retempered concrete. Remove rejected
concrete from the project site and dispose of it at an approved location.

Placing Concrete Into Forms:

1. Concrete shall be placed in forms in horizontal layers not deeper than 48 inches
and in a manner to avoid inclined construction joints. Where placement
consists of several layers, place each layer while the preceding layer is still
workable to avoid cold joints.
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2. Temporary spreaders in forms shall be removed when concrete placement has
reached the elevation of such spreaders.

3. Concrete placed in forms shall be consolidated by mechanical vibrating
equipment supplemented by hand-spading, rodding, and tamping. Use
equipment and procedures for consolidation of concrete in accordance with the
recommended practices of ACI 309, to suit the type of concrete and project
conditions. Vibration of forms and reinforcing will not be permitted.

4, Vibrators shall not be used to transport concrete inside of the forms. Insert and
withdraw vibrators vertically at uniformly spaced locations not farther than the
visible effectiveness of the machine. Place vibrators to rapidly penetrate the
layer of concrete and at least 6 inches into the preceding layer. Do not insert
vibrators into lower layers of concrete that have begun to set. At each insertion,
limit the duration of the vibration to the time necessary to consolidate the
concrete and complete embedment of reinforcement and other embedded
items without causing segregation of the mix. Generally, this will be from 5 to
15 seconds in accordance with ACI 301.

5. Do not use aluminum pipe or other aluminum conveying devices.

6. Provide sufficient illumination for interior of forms so concrete at places of
deposit is visible to permit confirmation of consolidation quality.

C. Conveyor Belts and Chutes:
1. Design and arrange ends of chutes, hopper gates, and other points of concrete
discharge throughout conveying, hoisting, and placing system such that
concrete passing from them will not become segregated.

2. Do not use chutes longer than 50 feet.

3. Minimum Slopes of Chutes: Angled to allow concrete of specified consistency to
readily flow without segregation.

4, Conveyor Belts:
a. Approved by Engineer.
b. Wipe clean with a device which does not allow mortar adhering to the

belt to be wasted.
C. Cover conveyor belts and chutes.

D. Retempering: For concrete or mortar in which cement has partially hydrated,
retempering is not permitted.
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E. Pumping of Concrete:

1. General:

a. Pumping is the preferred method of placing concrete.

b. If pumped concrete does not produce satisfactory end results,
discontinue pumping operation until the problem is corrected.

C. At Contractor's option, other approved methods of placement
may be used.

2. Equipment:

a. Provide standby pump, conveyor system, crane and concrete
bucket, or other system acceptable to Engineer, on site during
pumping, for adequate redundancy to assure completion of
concrete placement without cold joints in case of a primary
placing equipment breakdown.

b. Minimum Pump Hose (Conduit) Diameter: 4 inches.

c. Replace pumping equipment and hoses (conduits) that are not
functioning properly.

d. Do not use aluminum conduits for conveying concrete.

3. Field Control (For Pumped Concrete): Take concrete samples for slump

(ASTM C143) and test cylinders (ASTM C31 and C39) and shrinkage
specimens (ASTM C157) at placement (discharge) end of line.

F. Removal of Water: Remove all water from space to be occupied by concrete.
G. Consolidation and Visual Observation:
1. Consolidate concrete with internal vibrators with minimum frequency of
8,000 vpm and amplitude required to consolidate concrete in section
being placed.
2. Provide at least one standby vibrator in operable condition at

placement site prior to placing concrete.
3. Consolidation equipment and methods shall meet ACI 309.

4. Provide sufficient windows in the forms or limit form height to allow
visual observation of concrete.

5. Vibrator operator shall be required to see concrete being consolidated
to ensure good quality workmanship, or an individual shall actually
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observe the vibration of concrete at all times and advise vibrator
operator of any changes needed to ensure complete consolidation.

6. Consolidation and placement locations shall be planned and
accomplished so that vibrators shall be inserted in the concrete as it is
placed and in locations not to exceed a distance of 5 feet from point of

placement.
H. Placing Concrete Slabs:
1. Prior to concrete placing, any area of subgrade on which concrete is to

be placed shall be properly wetted. Concrete slabs shall be placed in a
continuous operation, within the limits of construction joints, until the
placement of a panel or section is completed. When in-place concrete
has sufficiently set up (at least 24 hours), an alternate section may be
placed. All joints between sections shall be properly keyed. The edges
of all sections shall be tooled with a minimum radius or chamfer edging
tool.

2. Concrete shall be consolidated during placement operations using
vibrating equipment, so that the concrete is thoroughly worked around
reinforcement and other embedded items and into the corners.

3. Slab surfaces shall be brought up to the correct level with a straightedge
and struck off. Bull floats or darbies may be used to smooth the
surface, leaving it free from humps or hollows. Do not sprinkle water on
the plastic surface. Do not disturb the slab surfaces prior to beginning
finishing operations.

4, Control Joints for Slabs on Grade:
a. Locate as shown on the Drawings.
b. Construct with a manufactured, embedded control joint form or

stop pour at each control joint and place concrete in
checkerboard pattern with no two adjacent panels placed on
the same day. Install form with no offsets and in straight lines
as specified elsewhere.

C. Sawn control joints will be permitted where shown. Saw joint
1%-inches deep, or 1/4 slab thickness, whichever is greater.
Start sawing within 12-hours of placement but delay as
necessary to prevent raveling.

5. Reinforcing steel shall be continuously maintained in the proper
position during concrete placement operations.

6. All exterior concrete slabs shall be sloped in a manner to prevent the
collection of water.
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J. Bonding:

1. Surfaces of set concrete at all joints shall be roughened, except where
bonding is obtained by use of an approved concrete bonding agent, and
the surfaces shall be cleaned of laitance coating, loose particles, and
foreign matter. Surfaces shall be roughened in a manner to expose
bonded aggregate uniformly and laitance, loose particles of aggregates,
or damaged concrete at the surface shall be removed.

2. Bonding of fresh concrete to new concrete that has set, but is less than
60 days old or is not fully cured shall be done as follows:

a. At joints between a footing and walls or columns, and between
walls or columns and beams or slabs that they support, and
elsewhere unless otherwise specified herein, dampen, but do
not saturate, the roughened and cleaned surface of set concrete
immediately before placing the fresh concrete.

b. At vertical joints in exposed work, and at joints designed to
contain liquids, dampen, but do not saturate, the roughened
and cleaned surface of set concrete.

C. Neat cement grout as specified hereinbefore shall be applied to
a minimum thickness of 2 inches. Fresh concrete shall be
placed before the cement grout has attained its initial set. Limit
concrete lift placed immediately on top of grout to 12 inches.

d. An approved commercial bonding agent may be used in lieu of
neat cement grout for non- water stop applications. The agent
shall be applied to cleaned concrete surfaces in accordance with
the printed instruction of the bonding agent manufacturer.

3. Epoxy bonding adhesive shall be applied in accordance with the
manufacturer's recommendations for bonding to old concrete (more
than 60 days old). Coat contact surfaces with bonding agent after
mechanically roughening surface to a clean, rough surface.

J. Cold Weather Placing:

1. All concrete work shall be protected from physical damage or reduced strength
which could be caused by freezing or low temperatures, in compliance with the
requirements of ACl 306 and ACI 318 and as herein specified.

2. When the temperature of the surrounding air is expected to be below 40
degrees Fahrenheit during concrete placement or within 3 days (72 hours)
thereafter, the temperature of the placed concrete shall be maintained at
temperatures no lower than 60 degrees Fahrenheit for sections less than 12
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inches in any dimension or 55 degrees for any other section. Heated water
and/or aggregate shall be used in accordance with ACI 306.

a. The placed concrete temperature shall be maintained at or above the
specified temperatures for curing for at least 7 days.

3. Frozen concrete materials containing ice or snow shall not be used. Concrete
shall not be placed on frozen subgrade or on subgrade containing frozen
materials. The Contractor shall determine that the forms, reinforcing steel, and
adjacent concrete surfaces are entirely free of frost, snow, and ice before
placing any concrete.

4, The use of calcium chloride, salt, or other materials containing antifreeze agents
or chemical accelerators shall not be allowed, unless authorized in writing by
the Engineer.

5. Maintain temperature of concrete above 50 degrees for a minimum of 7 days.

6. Strength requirements may require additional protection and curing during cold
weather due to delayed field strength gain.

7. Determine strength attainment, and the requirement for continued protection,
from field test cylinders, cured along side the cast concrete structure.

8. Surface Temperature:

a. The actual temperature of concrete surface determines effectiveness of
protection, regardless of air temperatures or whether the objective is
durability or strength.

b. Provide a sufficient number of thermometers placed on concrete
surfaces spaced throughout the work to allow inspection and
monitoring of concrete surface temperatures representative of all the
work.

9. External Heating Units:

o

Vent heating units and do not locally heat or dry concrete.

b. Do not exhaust flue gases directly into an enclosed area.

Ensure fire safety and fire prevention measures are enforced during use
of heating units.

10. Maintain curing conditions which will foster normal strength development
without excessive heat, and without critical saturation of concrete at the close
of the protection period.

11. Limit rapid temperature changes, particularly before strength has developed
sufficiently to withstand temperature stresses.
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12. At end of the required period, discontinue protection in such a manner that the
drop in temperature of any portion of concrete will be gradual and will not
exceed, in 24 hours, 50 degrees F.

K. Hot Weather Placing:

1. When hot weather conditions exist that would seriously impair the quality and
strength of concrete, place concrete in compliance with ACI 305 and as herein
specified.

2. The ingredients shall be cooled before mixing to maintain the concrete

temperatures at the time of placement below 80 degrees Fahrenheit. Mixing
water may be chilled or chopped ice may be used.

3. Reinforcing steel may be covered with watersoaked burlap if it becomes too
hot, so that the steel temperature will not exceed the ambient air temperature
immediately before embedment in concrete.

4, The use of retarding admixtures will not be allowed, unless otherwise accepted
in mix designs by the Engineer.

5. The forms shall be thoroughly wetted before placement of concrete. Make
provisions for windbreaks, shading, fog sprays, sprinkling, or wet cover, when
necessary.

6. Reflective Cracking:

a. Prevent reflective cracking due to differential temperatures between

concrete and reinforcing steel.

b. If reinforcement is in direct sunlight or is more than 20 degrees F higher
in temperature than concrete temperature before placement, wet
reinforcement to cool it with water fog spray 10 minutes before placing
concrete.

C. Verify temperature of reinforcing is not more than 20 degrees F higher
than fresh concrete.

L. Ensure reinforcement, inserts, embedded parts, waterstops, formed expansion and
contraction joints, and are not disturbed during concrete placement.

M. Maintain records of concrete placement. Record date, location, quantity, air
temperature, and test samples taken.

N. Place concrete continuously between predetermined control and construction joints.
0. Do not interrupt successive placement; do not permit cold joints to occur.
P. Typical Joints:
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1. Install joint fillers, primers and sealant in accordance with the manufacturer's
instructions.

2. Separate slabs on grade from vertical surfaces with 1/2 inch thick joint filler.

3. Extend joint filler from bottom of slab to within 1/4 inch of finished slab surface.
4. Install joint devices in accordance with manufacturer's instructions.

5. Install joint device anchors. Maintain correct position to allow joint cover to be

flush with floor and wall finish.

6. Install joint covers in one piece, longest practical length, when adjacent
construction activity is complete.

7. Apply sealants in joint devices in accordance with manufacturer's
recommendations.

Q. Construction Joints:

1. Construction joints shall be located and installed as shown on the Drawings in a
manner that will not impair the strength and appearance of the structure.
Construction joints, if not shown, shall be located only with approval of the
Engineer and as follows:

a. The Contractor shall provide key-ways at least 1-1/2 inch deep in all
construction joints in walls, slabs, and between walls and footings
where water stop is not called out in the plans.

b. Construction joints shall be placed perpendicular to the main
reinforcement and all reinforcement shall continue across construction
joints.

C. Construction joints shall be prepared as specified in ACI Standard
318/350.

R. Expansion joints shall be located as shown on the Drawings. Expansion joints shall be

held down to receive the joint sealant.

S. For bonding to new concrete horizontal construction joints, roughen the surface of the
hardened concrete. Thoroughly clean and saturate with water, cover the horizontal
surfaces only with at least two to three inches of grout, as hereinbefore specified, and
immediately place concrete. New concrete is defined as less than 60 days old. Limit the
concrete lift placed immediately on top of the grout to 12-inches thick and thoroughly
vibrate to mix and consolidate the grout and concrete together.

3.4 CONCRETE FINISHING
A. Provide formed and un-formed concrete surfaces with finishes as Scheduled on the
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project drawings in the General Structural Notes and Specifications sections.

B. Finish concrete slab surfaces in accordance with ACI 302, the General Structural Notes
and Specifications sections on the project drawings and Section 03346 — Concrete Floor
Finishing.
C. In areas required to drain pitch surface uniformly to drain as indicated on drawings.
3.5 CURING AND PROTECTION
A. Immediately after placement, protect concrete from premature drying, excessively hot or
cold temperatures, and mechanical injury.
B. Maintain concrete with minimal moisture loss at relatively constant temperature for the
period necessary for hydration of cement and hardening of concrete. Unless otherwise
approved, concrete shall be maintained above 50° F and in a moist condition for a
minimum of 7 days after placement.
C. Cure concrete surfaces in accordance with ACI 308 and Section 03390 — Concrete Curing.
3.6 FIELD QUALITY CONTROL
A. Field review and testing will be performed in accordance with AClI 301 and under
provisions of Section 01400.
B. Provide free access to Work and cooperate with appointed firm.
C. Submit proposed mix design of each class of concrete to Engineer and testing firm for
review prior to commencement of Work.
D. Tests of cement and aggregates may be performed to ensure conformance with specified
requirements.
3.7 STRENGTH TEST OF CYLINDERS DURING WORK
A Provide for test purposes, sets of four cylinders each, taken for each 40 cubic yards or
portions placed each day with a minimum of 2 tests per pour. Test one cylinder per set
at 7 days, two at 28 days, and retain one for backup.
B. Evaluation will be in accordance with ACI Standard Building Code Requirements for
Reinforced Concrete (ACI 318/350), Section 4.7, "Evaluation and Acceptance of
Concrete", and these Specifications. Where the term "building official" is used in Section
4.7 of ACI 318/350, term shall be redefined to "the Owner's representative".
C. Specimens will be made, cured, and tested by the Contractor's independent testing firm
in accordance with ASTM C31 and ASTM C39.
D. Frequency of testing may be increased at discretion of Engineer.
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E. Cold Weather Placement Tests:

1. During cold weather concreting, Contractor's independent testing firm will cast
cylinders for field curing as follows. Use method which will produce greater
number of specimens:

a. Six extra test cylinders from the last 100 cubic yards of concrete.
b. Minimum three specimens for each 2 hours of placing time or for each
100 yards.
2. These specimens shall be in addition to those cast by Contractor for lab testing.
3. Keep field test cylinders in same protective environment as the parts of the

structure they represent, to determine if specified strength has been obtained
and no further protection is needed. Do not place in insulated device that
provides additional protection to the cylinder.

4, Test cylinders in accordance with applicable sections of ASTM C31 and C39.
5. Evaluation and Acceptance: As specified herein.
3.8 SLUMP TESTS

A. Take slump tests with each strength test and from each truck after pumping and as
directed in accordance with ASTM C143.

3.9 AIR CONTENT

A ASTM C 173, volumetric method for lightweight or normal weight concrete; ASTM C
231, pressure method for normal weight concrete; take air tests with each strength test
and each truck and as directed.

3.10 CONCRETE TEMPERATURE

A ASTM C1064; one test hourly when air temperature is 40 degrees F and below and when
80 degrees F and above, and one test for each set of compressive strength specimens.

3.11  TEST OF HARDENED CONCRETE

A Acceptance shall be based on concrete cylinder tests in accordance with Paragraph 3.11.
Contractor may provide additional test by coring per ASTM C42 or load tests for that
portion of job where questionable concrete has been placed. Such additional testing
will be accepted in lieu of cylinder tests. Results of rebound hammer tests will not be
accepted except in defining problem areas.

3.12  COST OF TESTING
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A. The Contractor shall bear all costs of testing required by this section including tests of
hardened concrete where cylinder strengths indicate high or low strength concrete.

3.13  TEST RESULTS
A. Submit two (2) copies of all tests to Engineer within 24 hours of testing.

3.14  CURE BOX

A. Provide a cure box at the project site for initial cure of test cylinders. Construct and
equip box to provide initial cure in accordance with ASTM C31. Do not place cold
weather cylinders in the curebox after protection of concrete is in place.

3.15 PATCHING
A Allow Engineer to review concrete surfaces immediately upon removal of forms.

B. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify Engineer
upon discovery.

C. Patch imperfections as directed by the Engineer and in accordance with ACI 301.
D. Patch cone holes at form ties to match adjacent concrete.
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3.16  DEFECTIVE CONCRETE

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions,
tolerances or specified requirements.

B. During the progress of the work, if the laboratory-cured values shown for each concrete
design strength and quality as determined by compression cylinders fail to attain the
requirements specified, suspend all concrete work. Concrete that has been placed in the
work and does not meet the specified requirements will be reviewed by the Engineer and
the Contractor. Any field testing such as core drilling required to verify in-place concrete
strengths after compression tests fail to meet requirements shall be at the Contractor’s
expense. The Contractor shall, at his own expense, correct or remove the defective work
in a manner approved by the Engineer.

C. The following criteria shall be followed in defining cracks by minimum measured crack
width; using feeler gauges or other approved means:

e Cracks with maximum widths less than 0.015 inches (1/64”) shall be considered hair-
line cracks and shall be repaired or sealed as directed by the Project Engineer.

e Cracks equal to or greater than 0.015 inches (1/64”) and less than or equal to .095
inches (3/32”) in width at any point shall be considered medium cracks with
mandatory repair by injection required.

e Any cracks equal to or greater than 0.095 inches (3/32”) in width at any point shall be
considered large cracks with mandatory repair by injection or as directed by the
Project Engineer.

e Crack repair shall follow the guidelines of Section 03900 — Quality Assurance
Procedures for Concrete Structure Cracks & Prevention and Section 03930 — Concrete
Rehabilitation.

D. Repair or replacement of defective concrete will be determined by the Engineer.

E. Repair defects in formed concrete surfaces within 24 hours of removing forms.

F. Replace defective concrete within 48 hours.

G. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express

direction of Engineer for each individual area.
H. Cut out and remove defective area.

l. Cut edges square to avoid feathering.

J. Comply with ACI 301, Chapter 9.
K. Perform repair work so as not to interfere with curing of adjacent concrete.
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L. Adequately cure repair work.

M. The cost of all repairs, removal, replacement, etc., required by the provisions of this
Article shall be borne by the Contractor.

END OF SECTION
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SECTION 03346
CONCRETE FLOOR FINISHING

PART 1 - GENERAL

1.1 SECTION INCLUDES
A Floor finishing
B. Floor surface treatment with sealer

1.2 RELATED SECTIONS

A. Section 03100 — Concrete Formwork
B. Section 03200 — Concrete Reinforcement
C. Section 03300 — Cast-in-Place Concrete

13 REFERENCES
A ACI 301 - Structural Concrete for Buildings

B. ACI 302 — Concrete Floor and Slab Construction

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Sonneborn Building Products, Product Kure-N-Seal
B. Dayton Superior, Product Safe Cure & Seal
C. ChemMasters, Product Cure & Seal

PART 3 - EXECUTION

3.1 EXAMINATION

A Verify that the floor surfaces are acceptable to receive the work of this section.
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3.2 FLOOR FINISHING

A. Finish concrete floor surfaces in accordance with ACI 301 and 302.

B. Refer to floor finish schedules listed in the General Concrete Notes and listed on the project
drawings.

C. Steel trowel surfaces which are scheduled to be exposed.

D. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains.

E. Apply a light broom finish to finished floor surfaces. Provide for all exterior walks, stairs, or

exterior slab on grade unless otherwise specified.
3.3 FLOOR SURFACE TREATMENT

A Apply sealer in accordance with manufacturer’s instructions on all floor surfaces not
receiving a surface hardener.

B. Apply a surface hardener to Class 6 floors as noted on the drawings.
34 TOLERANCES
A Maximum variation of surface flatness for exposed concrete floors: 1/8 inch (3 mm) in 10

feet (3 meters).

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

SECTION 03390
CONCRETE CURING

A Section includes initial and final curing of horizontal and vertical concrete surfaces.
B. Related Sections:

1. Section 03100 — Concrete Forms & Accessories

2. Section 03300 - Cast-In-Place Concrete

3. Section 03346 - Concrete Floor Finishing

1.2 REFERENCES

A American Concrete Institute:
1. ACI 301 - Specifications for Structural Concrete
2 ACI 302.1 - Guide for Concrete Floor and Slab Construction
3 ACI 308.1 - Standard Specification for Curing Concrete
4. ACI 318 - Building Code Requirements for Structural Concrete
5 ACI 350 — Code Requirements for Environmental Engineering Concrete Structures
B. ASTM International:
1. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete
2. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds
for Curing Concrete
3. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds
Having Special Properties for Curing and Sealing Concrete
4, ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting

13 SUBMITTALS

A. Section 01300 - Submittal Procedures: Submittal procedures.
B. Product Data: Submit data on curing compounds, mats, film, compatibilities, and
limitations.
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14 QUALITY ASSURANCE

A. Perform Work in accordance with ACI 308.

B. Maintain one copy of each document on site.

1.5 DELIVERY, STORAGE, AND HANDLING

A Section 01600 - Product Requirements: Product storage and handling requirements.

B. Deliver curing materials in manufacturer's packaging including application instructions.

2.1 MATERIALS

A. Membrane Curing Compound: ASTM C1315 Type |, Class A.

B. Absorptive Mats Type C: ASTM C171, cotton fabric, burlap-polyethylene, minimum 8
0z/sq yd bonded to prevent separation during handling and placing.

C. Polyethylene Film Type E: ASTM C171, 6 mil thick clear, white or black. Color use may
depend on daily ambient temperatures per ACI 308.1 requirements.

D. Water: Potable, not detrimental to concrete.

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Verify substrate surfaces are ready to be cured.

3.2 INSTALLATION - HORIZONTAL SURFACES

A. Cure concrete in accordance with ACI 308.1.

B. Ponding: Maintain 100 percent coverage of water over floor slab areas, continuously for
5 days minimum.

C. Fog Spraying: Spray water using fog-spray equipment over floor slab areas and maintain
wet for 7 days minimum. Direct discharge of the atomized water spray onto the surface
of the concrete is unacceptable.

D. Absorptive Mat: Spread cotton fabric over floor slab areas. Spray with water until mats
are saturated, and maintain in saturated condition for 7 days minimum.
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E. Membrane Curing Compound: Apply curing compound in two coats with second coat
applied at right angles to first.

3.3 INSTALLATION - VERTICAL SURFACES

A. Cure concrete in accordance with ACI 308.1.

B. Fog Spraying: Spray water using fog-spray equipment over floor slab areas and maintain
wet for 7 days minimum. Direct discharge of the atomized water spray onto the surface
of the concrete is unacceptable.

C. Membrane Curing Compound: Apply compound in two coats with second coat applied at
right angles to first.

3.4 SURFACES INSIDE FORMWORK

A. Concrete surfaces protected by formwork require no special curing treatment as long as
the formwork remains in place a minimum of 7 days or until the concrete has reached the
specified strength.

B. If forms are removed prior to 7 days or the concrete attaining the specified strength, then
all surfaces shall be cured as specified elsewhere in this section for the remainder of the
required curing period.

C. Top or other exposed portions of walls and other concrete elements covered with
protecting formwork require curing as specified elsewhere in this section.

D. In hot weather, wall forms shall be hosed down with water and covered with protective
polyethylene Film to prevent excessive moisture loss.

3.5 PROTECTION OF FINISHED WORK

A Section 01700 - Execution Requirement: Protecting finished Work.

B. Do not permit traffic over unprotected floor surface.

3.6 SCHEDULES

A. Liquid Retaining Structure Walls: In-form curing, fog spraying or membrane curing
compound.
B. Liquid Retaining Structure Floor Slabs-on-grade: Ponding, moist absorptive mats or

membrane curing.
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C. Building foundation walls and retaining walls: In-form curing, fog spraying or membrane
curing compound.

D. Non-liquid Retaining Structure Floor Slabs-on-grade: Moist absorptive mats, or
membrane curing.

E. All other concrete: In-form curing, moist absorptive mats, fog spraying or membrane
curing compound.

END OF SECTION
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SECTION 03400

PRECAST CONCRETE
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Precast concrete manhole sections, manhole frame, and covers.
B. Precast vaults and boxes.
1.2 RELATED SECTIONS
A. Section 01300 - Submittals.
B. Section 01400 - Quality Control.
C. Section 02223 - Backfilling for Pipelines and Structures.
D. Section 03300 - Cast-in-Place Concrete.
E. Section 15060 - Pipe and Pipe Fittings.
13 REFERENCES
A. ASTM International (ASTM):
1. ASTM C 33 — Standard Specification for Concrete Aggregates
2. ASTM C 443 — Standard Specification for Joints for Concrete Pipe and Manholes
Using Rubber Gaskets
3. ASTM C 478 — Standard Specification for Precast Reinforced Concrete Manhole
Sections
4, ASTM C 497 — Standard Test Methods for Concrete Pipe, Manhole Sections, or
Tile
5. ASTM C 857 — Standard Practice for Minimum Structural Design Loading for
Underground Utility Structures
6. ASTM C 923 - Standard Specification for Resilient Connectors Between
Reinforced Concrete Manholes Structures, Pipes, and Laterals
7. ASTM C 990 - Standard Specification for Joints for Concrete Pipe, Manholes and
Precast Box Sections Using Preformed Flexible Joint Sealants
B. American Concrete Institute (ACI):
1. ACI 350 — Code Requirements for Environmental Engineering Concrete
Structures and Commentary
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1.4

SUBMITTALS
A. Submit under provisions of Section 01300.
B. Submit manufacturer's product data and installation data in compliance with

Section 01300.

C. Manufacturer to submit sealed structural calculations and shop drawings for all precast
vaults, boxes, roof slabs and manhole sections. Shop drawings are to show sizes,
dimensions, and all rebar locations. Calculations are to be sealed by a licensed
Professional Engineer in the State of Utah.

PART 2 PRODUCTS
2.1 PRECAST MANHOLE SECTIONS
A Conform to ASTM C-478 with a minimum wall thickness of four and one-quarter (4-1/4)
inches.
2.2 PRECAST VAULTS AND BOXES
A. Conform to ASTM C-858 with a minimum wall thickness of 8 inches.
2.3 MANHOLE GASKETS
A. Conform to ASTM C-443.
2.4 GROUT
A. Conform to Section 03300, Part 2 of these Technical Specifications.
2.5 MANHOLE FRAME AND COVER
A. Twenty-four (24) inch diameter standard traffic rated manhole frame and cover.
2.6 MANHOLE LID
A. Flat top lid with diameter as shown on the plans rated for HL-93 traffic loading.
2.7 PRECAST MANHOLE BASE
A. Precast manhole base with diameter required on the plans sloped to drain (1/4 inch per
foot) to the manhole outlet pipe.
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PART 3 EXECUTION

3.1 EXAMINATION

A.

B.

Verify all materials delivered to the site are in compliance with these Specifications.

Verify manholes and vaults are ready to receive piping.

3.2 INSTALLATION

A.

B.

G.

Install in accordance with the manufacturer's recommendations.

Place to the thickness shown on the Plan and compact Type A2 aggregate in compliance
with Section 02207 and 02223 under the concrete base prior to installation.

Grout pipe entrance and exit openings water tight.

Place and install so no damage is inflicted to the structure, pipe, or valves.
Install so the walls and ceiling are plumb and true to line and grade.
Grout all joints water tight.

Cast utility vault hatches into precast portion of vault at vault manufacturer’s plant.

3.3 TESTING

A. All precast concrete manhole sections, boxes and vaults must be tested for water
tightness by means of a vacuum test per ASTM C 1244 or ASTM C 1719 as applicable.

1. Procedure:

a. Plug Holes: Plug lift holes with non-shrink polymer type grout and pipes
with plugs.

b. Brace Plugs: Brace plugs to prevent them from being drawn into the
manhole.

C. Place Test Head: Inside the top of the structure and inflate seal in
accordance with the manufacturer’s recommendations.

d. Draw a Vacuum: To pressure required per test and shut off and vacuum
pump.

e. Measurement: With the valves closed, measure the time for the
vacuum to drop.

B. Testing Schedule:

1. Preliminary Testing: At the discretion of the Contractor, it is recommended that
preliminary testing be done at any time prior to backfill and installation of other
utilities for the repair area to be more accurately identified. A final test will still
be required.
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2. Final Testing: Perform final testing after backfilling and compaction and
following installation of other utilities, but prior to surface restoration. If a test
fails, the structure shall be repaired and retested at no cost to the Owner.

C. Failing precast concrete must be repaired and retested at no additional cost to the
Owner.

END OF SECTION
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SECTION 03410
TESTING CONCRETE STRUCTURES FOR WATER TIGHTNESS

PART 1 GENERAL

1.1 SUMMARY
A Testing requirements for the process water system wet well for watertightness.

1.2 RELATED SECTIONS

A. Division 01300 - Submittals

B. Division 01400 - Quality Control

C. Section 03300 - Cast-In-Place Concrete
D. Section 03346 — Concrete Floor Finishing

13 REFERENCES
A. ACI 350R — Environmental Engineering Concrete Structures
B. ACI 350.1 R — Testing Reinforced Concrete Structures for Watertightness
1.4 QUALITY ASSURANCE
A. Testing: Provide watertightness testing for all water-containment structures.
B. Perform a watertightness test as required by Engineer on any additional structure when
in the opinion of the Engineer the structure contains sufficient concrete defects that could

impair the watertightness of the structure:

1. Testing to conform to requirements of this specification section with allowable
leakage and other criteria as established by Engineer.

2. Pay for all labor and material costs resulting from this testing.

1.5 SUBMITTALS

A. Submit under provisions of Section 01300.
B. Submit to Engineer results of watertightness testing indicating the following:
1. Level of water in structure and evaporation pan at commencement and duration of

final test period.

2. Level of water in structure and evaporation pan at end of final test period.
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3. Tabular results of leakage testing, including water depth change, water and air
temperature, precipitation, evaporation, total loss, and loss due to leak.

4, Net leakage in percent of total volume during final test period (gross leakage
minus that due to evaporation).

5. Area, methods, and materials of patching to correct leakage.
6. Results of retesting if required due to leakage exceeding allowed values.
C. Testing for watertightness, with accompanying results, to be witnessed by Engineer.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

3.1 PREPARATION BEFORE TESTING

A Testing shall be performed prior to application of waterproofing, if required, prior to
placement of exterior backfill soil, and prior to placement of exterior concrete masonry.

B. Notify the Engineer in at least 24 hours prior to the filling of any structure for leakage
testing.

C. Testing shall be performed per the Contract Documents and as recommended by ACI
350.1R.

D. Cleaning: Thoroughly clean interior of structure to be tested of all debris and dirt and hose

down surfaces of all walls and slabs.

E. Patching shall be per Section 03300 and as follows:
1 Completely fill tie holes.
2 Fill voids and honeycombed areas with patching grout.
3. Cracks suspected to cause leakage shall be filled with epoxy adhesive.
4 Patching to be performed after concrete defective area is cleaned of all loose

material to surface of sound concrete.

5. Finish wall surfaces per the General Concrete Notes and Specifications on the
project drawings.
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3.2 TESTING FOR LEAKAGE

A. All water-containment structures shall be subjected to leakage tests after the concrete
has been cured and obtained its design strength and before backfill or other work that
will cover the concrete surfaces of the walls is begun.

B. All water-containment structures shall be filled with water or plant effluent to 1 foot
above the maximum liquid level shown on the Drawings prior to leak testing. After these
structures have been kept full for 48 hours, it will be assumed for the purposes of the test
that the absorption of moisture by the concrete in the basin is complete. The change in
water surface shall then be measured for a 24-hour period. During the test period all
exposed portions of the structure shall be examined for dampness or leaks, and all visible
leaks or damp spots shall be marked; such leaks or damp spots shall later be patched or
corrected in a manner acceptable to the Engineer prior to additional leakage testing. If
the drop in water surface in the 24-hour period exceeds one gallon per thousand gallons
of volume of liquid contained in the water-holding structure, after accounting for
evaporation and precipitation in open basins, or if damp spots or any seepage is present
on the walls or other areas exposed to view, the leakage shall be considered excessive
and the leakage test will be considered to have failed. Evaporation shall be determined
by floating an evaporation pan in the structure during the test period.

C. If the leakage is excessive or if damp spots and observed seepage are present on exposed
surfaces, the water-containment structure shall be drained, all leaks and damp spots
previously marked shall be repaired to the satisfaction of the Engineer. Cracks shall be
sealed in accordance with Section 03300 — Cast-in-place Concrete — Defective Concrete.
Any leakage or seepage through the joints shall be repaired to the satisfaction of the
Engineer. The Contractor’s method of repair shall be subject to the review and approval
of the Engineer.

D. The water-containment structure shall then be refilled and again tested for leakage, and
this testing and repair process shall be repeated as many times as necessary until the
leakage test passes. This process shall be continued until the drop in water surface in a
24-hour period with the basin full is less than one gallon per thousand gallons of the
volume of liquid held in the basin and all damp spots and seepage disappear when the
structures are full of water. All repairs of faulty workmanship and materials, and
additional tests, shall be made by the Contractor in an acceptable manner, at no
additional cost to the Owner. Both the correction for excessive leakage and the removal
of the damp or wet spots on walls shall be required to pass the leakage test.

E. The purpose of this test is to determine the integrity of the finished concrete and to show
that the exposed wall surfaces are visually acceptable. Therefore, all other equipment
(i.e., stop gates, sluice gates, etc.) or temporary bulkheads should be made watertight
prior to the test.
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F. All costs for testing the water-containment structures shall be borne by the Contractor.
Water required for the testing shall be provided by the Contractor. Dispose of water such
that new or existing construction is protected and to avoid interference with plant

operation.
END OF SECTION
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PART 1 GENERAL

SECTION 03414
PRECAST POLYMER CONCRETE

11 SECTION INCLUDES

A

Precast polymer concrete manhole sections, manhole frame, and covers.

Precast polymer concrete vaults and boxes.

1.2 RELATED SECTIONS

A

13 REFERENCES

A.

GRANGER-HUNTER IMPROVEMENT DISTRICT

Section 01300 - Submittals.

Section 01400 - Quality Control.

Section 02223 - Backfilling for Pipelines and Structures.

Section 03300 - Cast-in-Place Concrete.

Section 15060 - Pipe and Pipe Fittings.

ASTM International (ASTM):

1.
2.

10.

11.

ASTM C 33 — Standard Specification for Concrete Aggregates

ASTM C 443 — Standard Specification for Joints for Concrete Pipe and Manholes
Using Rubber Gaskets

ASTM C 478 — Standard Specification for Precast Reinforced Concrete Manhole
Sections

ASTM C 497 — Standard Test Methods for Concrete Pipe, Manhole Sections, or
Tile

ASTM C 579 — Standard Test Methods for Compressive Strength of Chemical-
Resistant Mortars, Grouts, Monolithic, Surfacing, and Polymer Concretes
ASTM C 580 — Standard Test Method for Flexural Strength and Modulus of
Elasticity of Chemical-Resistant Mortars, Grouts, Monolithic, Surfacing, and
Polymer Concretes

ASTM C 857 — Standard Practice for Minimum Structural Design Loading for
Underground Utility Structures

ASTM C 913 — Standard Specification for Precast Concrete Water and
Wastewater Structures

ASTM C 923 — Standard Specification for Resilient Connectors Between
Reinforced Concrete Manholes Structures, Pipes, and Laterals

ASTM C 990 — Standard Specification for Joints for Concrete Pipe, Manholes and
Precast Box Sections Using Preformed Flexible Joint Sealants

ASTM C 1244 - Standard Test Method for Concrete Sewer Manholes by the
Negative Air Pressure (Vacuum) Test Prior to Backfill
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12. ASTM C 1719 - Standard Test Method for Installed Precast Concrete Tanks and
Accessories by the Negative Air Pressure (Vacuum) Test Prior to Backfill
13. ASTM D 648 — Test Method for Deflection Temperature of Plastics Under
Flexural Load in Edgewise Position
14. ASTM D 2584 — Test Method for Ignition Loss of Cured Reinforced Resins
15. ASTM D 6783 — Standard Specification for Polymer Concrete Pipe
B. American Concrete Institute (ACI):
1. ACI 350 — Code Requirements for Environmental Engineering Concrete
Structures and Commentary
2. ACI 440.1R — Guide for the Design and Construction of Structural Concrete
Reinforced with Fiber-Reinforced Polymer (FRP) Bars
3. ACI 548.6R — Polymer Concrete-Structural Applications State-Of-The-Art Report
C. California Greenbook Standard Specifications for Public Works Construction, Section
211-2

14 SUBMITTALS

A Submit under provisions of Section 01300.

B. Submit manufacturer's product data and installation data in compliance with
Section 01300.

C. Manufacturer to submit sealed structural calculations, summary of design criteria, shop
drawings, and certification that design meets or exceeds the load and strength
requirements for the particular application for all precast polymer concrete vaults,
boxes, slabs and manhole sections. Shop drawings are to show sizes, dimensions, and all
rebar locations. Calculations are to be sealed by a licensed Professional Engineer in the
State of the project location.

D. Submit proof of independent chemical resistance testing conducted in accordance with
industry standards.

1.5 WARRANTY

A. Provide and submit a 50-year corrosion warranty for all precast polymer concrete
structures and fabrications.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Armorock Polymer Concrete
B. Or approved equal.
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2.2 POLYMER CONCRETE MIX

A Mix design for polymer concrete shall consist of thermosetting resin, sand, and
aggregate. No Portland cement shall be allowed as part of the mix design matrix. All
sand and aggregate shall be inert in an acidic environment.

B. Resin:
1. The manufacturer shall use only polyester or vinyl ester resin systems designed
for use with polymer concrete application. Resin content shall be a minimum of
7% by weight unless substantiating data can be provided from the manufacturer
for an alternative mix design to meet the project application.
C. Filler:
1. All aggregate, sand and quartz powder shall meet the requirements of ASTM C
33, where applicable.
D. Additives:
1. Resin additives, such as curing agents, pigments, dyes, fillers and thixotropic

agents, when used, shall not be detrimental to the precast component.

2.3 REINFORCMENT

A As required, reinforcement shall be acid resistant reinforcement (FRP bar) in accordance
with ACI 440.1R

2.4 POLYMER CONCRETE STRUCTURES

A Each polymer concrete component shall be free of all defects, including indentations,
cracks, foreign inclusions and resin starved areas that, due to their nature and degree or
extent, detrimentally affect the strength and serviceability of the component part.

B. Each precast polymer concrete component to be marked with the manufacturer’s name
or trademark, location, and production date of the product. For components which may
be exposed to view, markings shall be placed on the component to not be detrimental
to the aesthetics of the structure.

C. Loading:
1. Precast structures and components shall be designed for loads as indicated on
the project Drawings. Where no loading criteria is specified, structures shall be
designed for HL-93 traffic loading.

2. Structures shall be designed to resist buoyancy forces with a safety factor of 1.5
minimum.
D. Precast Manhole Sections
1. Conform to ASTM C-478 with a minimum wall thickness of four and one-quarter

(4-1/4) inches.
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E. Precast Manhole Base
1. Precast manhole base with diameter required on the plans sloped to drain (1/4
inch per foot) to the manhole outlet pipe.

F. Precast Vaults and Boxes
1. Conform to ASTM C-858 with a minimum wall thickness of 8 inches.

2.5 ACCESSORIES

A. Manhole Gaskets
1. Conform to ASTM C-443.
B. Manhole Frame and Cover
1. Twenty-four (24) inch diameter standard traffic rated manhole frame and cover.
C. Manhole Lid
1. Flat top lid with diameter as shown on the plans rated for HL-93 traffic loading.
2.6 GROUT
A. Provide a polyester mortar compound or approved equal per precast structure

manufacturer’s requirements. Conforms to Section 03300, Part 2 of these Technical
Specifications as applicable.

PART 3 EXECUTION

3.1 EXAMINATION
A Verify all materials delivered to the site are in compliance with these Specifications.
B. Verify manholes and vaults are ready to receive piping.

3.2 INSTALLATION
A. Install in accordance with the manufacturer's recommendations.

B. Place to the thickness shown on the Plan and compact Type A2 aggregate in compliance
with Section 02207 and 02223 under the concrete base prior to installation.

C. Grout pipe entrance and exit openings watertight.
D. Place and install so no damage is inflicted to the structure, pipe, or valves.
E. Install so the walls and ceiling are plumb and true to line and grade.
F. Grout all joints watertight.
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G. Cast utility vault hatches into precast portion of vault at vault manufacturer’s plant.

33 TESTING
A All precast polymer concrete manhole sections, boxes and vaults must be tested for
water tightness by means of a vacuum test per ASTM C 1244 or ASTM C 1719 as
applicable.

1. Procedure:

a. Plug Holes: Plug lift holes with non-shrink polymer type grout and pipes
with plugs.

b. Brace Plugs: Brace plugs to prevent them from being drawn into the
manhole.

C. Place Test Head: Inside the top of the structure and inflate seal in
accordance with the manufacturer’s recommendations.

d. Draw a Vacuum: To pressure required per test and shut off and vacuum
pump.

e. Measurement: With the valves closed, measure the time for the
vacuum to drop.

B. Testing Schedule:

1. Preliminary Testing: At the discretion of the Contractor, it is recommended that
preliminary testing be done at any time prior to backfill and installation of other
utilities for the repair area to be more accurately identified. A final test will still
be required.

2. Final Testing: Perform final testing after backfilling and compaction and
following installation of other utilities, but prior to surface restoration. If a test
fails, the structure shall be repaired and retested at no cost to the Owner.

C. Failing precast polymer concrete must be repaired and retested at no additional cost to
the Owner.
END OF SECTION
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SECTION 04220 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1

1.2

1.3

w >

1.4

SUMMARY
Section Includes:

1.  Concrete masonry units (CMU's).
2.  Decorative concrete masonry units.
3.  Steel reinforcing bars.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Owner will engage a qualified independent
testing agency to perform preconstruction testing indicated below. Retesting of
materials that fail to comply with specified requirements shall be done at
Contractor's expense.

1.  Concrete Masonry Unit Test: For each type of unit required, according to
ASTM C 140 for compressive strength.

2.  Mortar Test (Property Specification): For each mix required, according to
ASTM C 780 for compressive strength.

3. Grout Test (Compressive Strength): For each mix required, according to
ASTM C 1019.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For reinforcing steel. Detail bending and placement of unit
masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of
Concrete Reinforcement. Show elevations of reinforced walls.

Samples: For each type and color of exposed masonry unit and colored mortar.

INFORMATIONAL SUBMITTALS

Material Certificates: For each type and size of product indicated. For masonry
units include material test reports substantiating compliance with requirements.
Mix Designs: For each type of mortar and grout. Include description of type and
proportions of ingredients.
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1. Include test reports for mortar mixes required to comply with property
specification. Test according to ASTM C 109/C 109M for compressive
strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to
comply with compressive strength requirement.

QUALITY ASSURANCE

Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified
by requirements in the Contract Documents.

Sample Panels: Build sample panels to verify selections made under sample
submittals and to demonstrate aesthetic effects. Comply with requirements in
Section 014000 "Quality Requirements" for mockups.

1. Build sample panels for typical exterior wall in sizes approximately 60
inches long by 48 inches high by full thickness.

PROJECT CONDITIONS

Cold-Weather Requirements: Do not use frozen materials or materials mixed or
coated with ice or frost. Do not build on frozen substrates. Remove and replace
unit masonry damaged by frost or by freezing conditions. Comply with cold-
weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.
Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1

MASONRY UNITS, GENERAL

Defective Units: Referenced masonry unit standards may allow a certain
percentage of units to contain chips, cracks, or other defects exceeding limits
stated in the standard. Do not use units where such defects will be exposed in
the completed Work.

Fire-Resistance Ratings: Where indicated, provide units that comply with
requirements for fire-resistance ratings indicated as determined by testing
according to ASTM E 119, by equivalent masonry thickness, or by other means,
as acceptable to authorities having jurisdiction.
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CONCRETE MASONRY UNITS

Regional Materials: CMUs shall be manufactured within 500 miles of Project site
from aggregates and cement that have been extracted, harvested, or recovered,
as well as manufactured, within 500 miles of Project site.

Shapes: Provide shapes indicated and for lintels, corners, jambs, sashes,
movement joints, headers, bonding, and other special conditions.

Integral Water Repellent: Provide units made with liquid polymeric, integral water
repellent admixture that does not reduce flexural bond strength for exposed units.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the

following:
a. ACM Chemistries, Inc.; RainBloc.
b. BASF Aktiengesellschaft; Rheopel Plus.

c.  Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block.
CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength as indicated per the General Structural Notes.
2. Density Classification: Lightweight or medium weight.

Decorative CMUs: ASTM C 90.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Amcor (An Old castle Company)
b.  Lehi Block.

2. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 2000 psi.

3. Density Classification: Normal weight.

4. Pattern and Texture: As indicated on Drawings. See Legend on Building
Exterior Elevation Sheets.

a Standard pattern, ground-face finish.
b.  Standard pattern, split-face finish.

C Standard pattern, split-ribbed finish.
d Scored vertically, standard finish.
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MORTAR AND GROUT MATERIALS

Regional Materials: Aggregate for mortar and grout shall be extracted,
harvested, or recovered, as well as manufactured, within 500 miles of Project
site.

Portland Cement: ASTM C 150, Type | or Il, except Type Ill may be used for
cold-weather construction. Provide natural color or white cement as required to
produce mortar color indicated.

Hydrated Lime: ASTM C 207, Type S.

Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated
lime containing no other ingredients.
Masonry Cement: ASTM C 91.

Mortar Cement: ASTM C 1329.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides,
compounded for use in mortar mixes and complying with ASTM C 979. Use only
pigments with a record of satisfactory performance in masonry mortar.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Davis Colors; True Tone Mortar Colors.
b.  Lanxess Corporation; Bayferrox Iron Oxide Pigments.
c. Solomon Colors, Inc.; SGS Mortar Colors.

Aggregate for Mortar: ASTM C 144.

1.  Forjoints less than 1/4 inch thick, use aggregate graded with 100 percent
passing the No. 16 sieve.

2.  White-Mortar Aggregates: Natural white sand or crushed white stone.

3. Colored-Mortar Aggregates: Natural sand or crushed stone of color
necessary to produce required mortar color.

Aggregate for Grout: ASTM C 404.

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture
complying with ASTM C 494/C 494M, Type C, and recommended by
manufacturer for use in masonry mortar of composition indicated.
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1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Euclid Chemical Company (The); Accelguard 80.
b.  Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for
use with CMUs, containing integral water repellent by same manufacturer.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. ACM Chemistries, Inc.; RainBloc for Mortar.

b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.

c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block
Mortar Admixture.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M,
Grade 60.

Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

1. Interior Walls: carbon steel.

2.  Exterior Walls: Hot-dip galvanized steel.

3.  Wire Size for Side Rods: 0.148-inch diameter.

4.  Wire Size for Cross Rods: 0.148-inch diameter.

5.  Wire Size for Veneer Ties: 0.148-inch diameter.

6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches
0.C.

7.  Provide in lengths of not less than 10 feet, with prefabricated corner and tee
units.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made from
materials that comply with the following unless otherwise indicated.
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Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with
ASTM A 153/A 153M, Class B-2 coating.

Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M,
Commercial Steel, with ASTM A 153/A 153M, Class B coating.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet
Metal Flashing and Trim and as follows:

1.

Metal Drip Edge: Fabricate from stainless steel. Extend at least 3 inches
into wall and 1/2 inch out from wall, with outer edge bent down 30 degrees
and hemmed.

Metal Sealant Stop: Fabricate from stainless steel. Extend at least 3 inches
into wall and out to exterior face of wall. At exterior face of wall, bend metal
back on itself for 3/4 inch and down into joint 1/4 inch to form a stop for
retaining sealant backer rod.

Flexible Flashing: Use the following unless otherwise indicated:

1.

Copper-Laminated Flashing: 7-0z./sq. ft. copper sheet bonded between 2
layers of glass-fiber cloth. Use only where flashing is fully concealed in
masonry.

a. Products: Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are not
limited to, the following:

1)  Advanced Building Products Inc.; Copper Fabric Flashing.

2) Dayton Superior Corporation, Dur-O-Wal Division; Copper
Fabric Thru-Wall Flashing.

3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing.

4)  Phoenix Building Products; Type FCC-Fabric Covered Copper.

5)  Sandell Manufacturing Co., Inc.; Copper Fabric Flashing.

6) York Manufacturing, Inc.; Multi-Flash 500.

Rubberized-Asphalt Flashing: Composite flashing product consisting of a
pliable, adhesive rubberized-asphalt compound, bonded to a high-density,
cross-laminated polyethylene film to produce an overall thickness of not less
than 0.040 inch.

a. Products: Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are not
limited to, the following:

1)  Advanced Building Products Inc.; Peel-N-Seal.
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2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall
Flashing.

3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier
Thru-Wall Flashing.

4)  Fiberweb, Clark Hammerbeam Corp.; Aquaflash 500.

5)  Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-
A-Barrier Wall Flashing.

6) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt
Thru-Wall Flashing.

7) Hohmann & Barnard, Inc.; Textroflash.

8) W.R. Meadows, Inc.; Air-Shield Thru-Wall Flashing.

9) Polyguard Products, Inc.; Polyguard 400.

10) Sandell Manufacturing Co., Inc.; Sando-Seal.

11) Williams Products, Inc.; Everlastic MF-40.

Single-Wythe CMU Flashing System: System of CMU cell flashing pans and
interlocking CMU web covers made from high-density polyethylene incorporating
chemical stabilizers that prevent UV degradation. Cell flashing pans have
integral weep spouts that are designed to be built into mortar bed joints and weep
collected moisture to the exterior of CMU walls and that extend into the cell to
prevent clogging with mortar.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Mortar Net USA, Ltd.; Blok-Flash.

Solder and Sealants for Sheet Metal Flashings: As specified in Section 076200
"Sheet Metal Flashing and Trim."

Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's
standard products or products recommended by flashing manufacturer for
bonding flashing sheets to each other and to substrates.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents,
accelerators, retarders, water-repellent agents, antifreeze compounds, or other
admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

2.  Add cold-weather admixture (if used) at same rate for all mortar that will be
exposed to view, regardless of weather conditions, to ensure that mortar
color is consistent.
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Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a
preblended mix. Measure quantities by weight to ensure accurate proportions,
and thoroughly blend ingredients before delivering to Project site.

Mortar for Unit Masonry: Comply with ASTM C 270. Provide the following types
of mortar for applications stated unless another type is indicated.

1. Forreinforced masonry, use Type S.

Pigmented Mortar: Use colored cement product.

1.  Pigments shall not exceed 10 percent of portland cement by weight.

2.  Pigments shall not exceed 5 percent of masonry cement by weight.

3 Application: Use pigmented mortar for exposed mortar joints with the
following units:

a. Decorative CMUs.
b. Pre-faced CMUs.

Colored-Aggregate Mortar: Produce required mortar color by using colored
aggregates and natural color or white cement as necessary to produce required
mortar color.

1.  Application: Use colored aggregate mortar for exposed mortar joints with
the following units:

a. Decorative CMUs.
b. Pre-faced CMUs.

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or
coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602
for dimensions of grout spaces and pour height.

2.  Proportion grout in accordance with ASTM C 476, for specified 28-day
compressive strength indicated.

3.  Provide grout with a slump of 8 to 11 inches as measured according to
ASTM C 143/C 143 M.

PART 3 - EXECUTION

3.1

A.

TOLERANCES
Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus
1/2 inch or minus 1/4 inch.
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2.  Forlocation of elements in plan do not vary from that indicated by more than
plus or minus 1/2 inch.

3.  Forlocation of elements in elevation do not vary from that indicated by more
than plus or minus 1/4 inch in a story height or 1/2 inch total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by
more than 1/4 inch in 10 feet, or 1/2 inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and
reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in
20 feet, or 1/2 inch maximum.

3.  Forvertical lines and surfaces do not vary from plumb by more than 1/4 inch
in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs,
reveals, and expansion and control joints, do not vary from plumb by more
than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.

5.  Forlines and surfaces do not vary from straight by more than 1/4 inch in 10
feet, 3/8 inch in 20 feet, or 1/2 inch maximum.

Joints:

1.  For bed joints, do not vary from thickness indicated by more than plus or
minus 1/8 inch, with a maximum thickness limited to 1/2 inch.

2. For head and collar joints, do not vary from thickness indicated by more
than plus 3/8 inch or minus 1/4 inch.

3. For exposed head joints, do not vary from thickness indicated by more than
plus or minus 1/8 inch.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with
uniform joint thicknesses and for accurate location of openings, movement-type
joints, returns, and offsets. Avoid using less-than-half-size units, particularly at
corners, jambs, and, where possible, at other locations.

Use full-size units without cutting if possible. If cutting is required to provide a
continuous pattern or to fit adjoining construction, cut units with motor-driven
saws; provide clean, sharp, unchipped edges. Allow units to dry before laying
unless wetting of units is specified. Install cut units with cut surfaces and, where
possible, cut edges concealed.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed
masonry in running bond; do not use units with less than nominal 4-inch
horizontal face dimensions at corners or jambs.
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Built-in Work: As construction progresses, build in items specified in this and
other Sections. Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise
indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place
a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar
or grout into core.

Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams,
lintels, posts, and similar items unless otherwise indicated.

MORTAR BEDDING AND JOINTING
Lay hollow CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal
to bed joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and
pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting
course on footings.

4.  With entire units, including areas under cells, fully bedded in mortar at
starting course on footings where cells are not grouted.

Lay solid masonry units with completely filled bed and head joints; butter ends
with sufficient mortar to fill head joints and shove into place. Do not deeply furrow
bed joints or slush head joints.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger
than joint thickness unless otherwise indicated.

Cutjoints flush for masonry walls to receive plaster or other direct-applied finishes
(other than paint) unless otherwise indicated.

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum
cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement
a minimum of 6 inches.

1.  Space reinforcement not more than 16 inches o.c.
2.  Space reinforcement not more than 8 inches o.c. in foundation walls and
parapet walls.
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3. Provide reinforcement not more than 8 inches above and below wall
openings and extending 12 inches beyond openingsin addition to
continuous reinforcement.

Interrupt joint reinforcement at control and expansion joints unless otherwise
indicated.

Provide continuity at wall intersections by using prefabricated T-shaped units.
Provide continuity at corners by using prefabricated L-shaped units.

FLASHING

General: Install embedded flashing in masonry at lintels, ledges, other
obstructions to downward flow of water in wall, and where indicated.
Install flashing as follows unless otherwise indicated:

1.  Prepare masonry surfaces so they are smooth and free from projections
that could puncture flashing. Where flashing is within mortar joint, place
through-wall flashing on sloping bed of mortar and cover with mortar.
Before covering with mortar, seal penetrations in flashing with adhesive,
sealant, or tape as recommended by flashing manufacturer.

2. Atlintels, extend flashing a minimum of 6 inches into masonry at each end.
At heads and sills, extend flashing 6 inches at ends and turn up not less
than 2 inches to form end dams.

3. Install metal drip edges beneath flexible flashing at exterior face of wall.
Stop flexible flashing 1/2 inch back from outside face of wall and adhere
flexible flashing to top of metal drip edge.

4. Install metal flashing termination beneath flexible flashing at exterior face of
wall. Stop flexible flashing 1/2 inch back from outside face of wall and
adhere flexible flashing to top of metal flashing termination.

Install single-wythe CMU flashing system in bed joints of CMU walls where
indicated to comply with manufacturer's written instructions. Install CMU cell
pans with upturned edges located below face shells and webs of CMUs above
and with weep spouts aligned with face of wall. Install CMU web covers so that
they cover upturned edges of CMU cell pans at CMU webs and extend from face
shell to face shell.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to
support reinforced masonry elements during construction.
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1. Construct formwork to provide shape, line, and dimensions of completed
masonry as indicated. Make forms sufficiently tight to prevent leakage of
mortar and grout. Brace, tie, and support forms to maintain position and
shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have
hardened sufficiently to carry their own weight and other loads that may be
placed on them during construction.

Placing Reinforcement: Comply with requirements in
ACI 530.1/ASCE 6/TMS 602.

Grouting: Do not place grout until entire height of masonry to be grouted has
attained enough strength to resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and
for grout placement, including minimum grout space and maximum pour
height.

2. Limit height of vertical grout pours to not more than 48 inches.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests
and inspections and prepare reports. Allow inspectors access to scaffolding and
work areas, as needed to perform tests and inspections. Retesting of materials
that fail to meet specified requirements shall be done at Contractor's expense.
Inspections: Level 2 special inspections according to the "International Building
Code."

1.  Begin masonry construction only after inspectors have verified proportions
of site-prepared mortar.

2.  Place grout only after inspectors have verified compliance of grout spaces
and of grades, sizes, and locations of reinforcement.

3.  Place grout only after inspectors have verified proportions of site-prepared
grout.

Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion
thereof.

Concrete Masonry Unit Test: For each type of unit provided, according to
ASTM C 140 for compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided,
according to ASTM C 780.
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Mortar Test (Property Specification): For each mix provided, according to
ASTM C 780. Test mortar for mortar air content.

Grout Test (Compressive Strength): For each mix provided, according to
ASTM C 1019.

REPAIRING, POINTING, AND CLEANING

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing
to remove mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry
as follows:

1. Test cleaning methods on sample wall panel; leave one-half of panel
uncleaned for comparison purposes.

2.  Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A
applicable to type of stain on exposed surfaces.

MASONRY WASTE DISPOSAL

Waste Disposal as Fill Material: Dispose of clean masonry waste, including
excess or soil-contaminated sand, waste mortar, and broken masonry units, by
crushing and mixing with fill material as fill is placed.

1. Do not dispose of masonry waste as fill within 18 inches of finished grade.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be
used as fill, as described above, and other masonry waste, and legally dispose
of off Owner's property.

END OF SECTION 04220
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SECTION 05120

STRUCTURAL STEEL
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Structural shapes
B. Channels and angles
C. Hollow structural sections
D. Structural pipe
E. Structural plates and bars
F. Floor plates
G. Fasteners, connectors, and anchors
H. Grout
1.2 RELATED SECTIONS
A Division 1
B. Division 3
C. Division 4
D. Division 5
E. Division 9
13 REFERENCES
A. American Institute of Steel Construction
1. AISC Code of Standard Practice for Steel Buildings and Bridges
2 AISC Seismic Provisions for Structural Steel Buildings
3 AISC Specification for Allowable Stress Design of Single-Angle Members
4, AISC Specification for the Design of Steel Hollow Structural Sections
5 AISC Specification for Structural Steel Buildings Allowable Stress Design, and

Plastic Design
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B. ASTM International:

1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel

2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

5. ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel
Bolting Materials for High-Temperature Service

6. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength

7. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

8. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel
Bolts, Studs, and Other Externally Threaded Fasteners

9. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes

10. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless
Carbon Steel Structural Tubing

11. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts

12. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy,
High-Strength Low-Alloy, and Alloy Steel Floor Plates

13. ASTM A992/A992M - Standard Specification for Structural Steel Shapes

14. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited
on Iron and Steel

15. ASTM E94 - Standard Guide for Radiographic Examination

16. ASTM E164 - Standard Practice for Ultrasonic Contact Examination of
Weldments

17. ASTM E165 - Standard Test Method for Liquid Penetrant Examination

18. ASTM E709 - Standard Guide for Magnetic Particle Examination

19. ASTM F436 - Standard Specification for Hardened Steel Washers

20. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength
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C. American Welding Society:

1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive
Examination

2. AWS D1.1 - Structural Welding Code - Steel
D. Research Council on Structural Connections:

1. RCSC - Specification for Structural Joints Using ASTM A325 or A490 Bolts
E. SSPC: The Society for Protective Coatings:

1. SSPC - Steel Structures Painting Manual

2 SSPC Paint 15 - Steel Joist Shop Paint

3. SSPC Paint 20 - Zinc-Rich Primers (Type | - Inorganic and Type Il - Organic)

4 SSPC SP 3 - Power Tool Cleaning

5 SSPC SP 6 - Commercial Blast Cleaning

6. SSPC SP 10 - Near-White Blast Cleaning

1.4 SUBMITTALS

A Submit under provision of Section 01300.
B. Shop Drawings:
1. Indicate profiles, sizes, spacing, location of structural members, openings,

attachments, and fasteners.

2. Connections.
3. Cambers.
4, Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld
lengths.
C. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification

within previous 12 months.
1.5 QUALITY ASSURANCE

A. Perform Work in accordance with the following:

1. AISC Code of Standard Practice for Steel Buildings and Bridges.
1.6 QUALIFICATIONS

A. Fabricator: Company specializing in performing Work of this section with minimum five
years experience.
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D.

Erector: Company specializing in performing Work of this section with minimum five
years experience.

Shop Painter: Company specializing in performing Work of this section with minimum
five years experience.

Welders and Welding Procedures: AWS D.1 qualified within previous 12 months.

1.7 COORDINATION

A

Coordinate work with all effected trades.

PART 2 PRODUCTS

2.1 STRUCTURAL STEEL

A

Structural W-Shapes: ASTM A992; Grade 50

Structural T-Shapes: Cut from structural W-shapes

Channels and Angles: ASTM A36

Square and Rectangular Hollow Structural Sections: ASTM A500, Grade B
Structural Pipe: ASTM A53/A53M, Grade B

Structural Plates and Bars: ASTM A36

Floor Plates: ASTM A786/A786M; raised pattern

2.2 FASTENERS, CONNECTORS, AND ANCHORS

A High Strength Bolts: ASTM A325; Type 1
1. Finish: Unfinished

B. Nuts: ASTM A563 heavy hex type, Grade DH
1. Finish: Unfinished

C. Washers: ASTM F436; Type 1, circular. Furnish clipped washers where space limitations
require
1. Finish: Unfinished

D. Anchor Rods: (Bolts set into concrete) ASTM F1554; Grade 55
1. Shape: Straight-Headed
2. Nuts for anchor rods to be ASTM A563, Grade A, Heavy Hex.
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2.3 WELDING MATERIALS
A. Welding Materials: AWS D1.1; type required for materials being welded
2.4 ACCESSORIES
A. Grout for Steel Bearing Plates: Non-shrink type, pre-mixed compound consisting of non-
metallic aggregate, cement, water reducing and plasticizing additives, capable of
developing minimum compressive strength of 7,000 psi.

B. Shop and Touch-Up Primer and Paint: Per Division 9.

2.5 FABRICATION

A. Continuously seal joined members by continuous welds. Grind exposed welds smooth.
B. Fabricate connections for bolt, nut, and washer connectors.
C. Develop required camber for members.
2.6 FINISH
A. Prepare structural component surfaces in accordance with SSPC SP 3.
B. Painting and Coatings: Per Division 9. Do not prime surfaces that will be field welded, in

contact with concrete, or high strength bolted.

2.7 SOURCE QUALITY CONTROL AND TESTS

A Section 01400 - Quality Control: Construction observation and testing laboratory
service.
B. Shop test bolted and welded connections as specified for field quality control tests.

PART 3 EXECUTION

3.1 EXAMINATION
A Verify bearing surfaces are at correct elevation.

B. Verify anchors rods are set in correct locations and arrangements with correct exposure
for steel attachment.

3.2 PREPARATION

A. Furnish templates for installation of anchor rods and embedments in concrete and
masonry work.
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3.3

ERECTION

A.

Allow for erection loads, and for sufficient temporary bracing to maintain structure safe,
plumb, and in alignment until completion of erection and installation of permanent
bracing.

B. Field weld components indicated on shop drawings.
C. Field connect members with threaded fasteners; torque to required resistance.
D. Do not field cut or alter structural members without approval of Engineer.
E. After erection, touch up welds and abrasions to match shop finishes.
3.4 GROUT INSTALLATION
A. Grout under base plates in accordance with Section 03300.
B. Remove forms after grout is set. Trim grout edges to from smooth surface, splayed 45
degrees.
C. Tighten anchor bolts after grout has cured for a minimum of 3 days.
3.5 ERECTION TOLERANCES
A Section 01400 - Quality Requirements: Tolerances.
B. Maximum Variation from Plumb: % inch per story, non-cumulative.
C. Maximum Offset from Alignment: % inch.
3.6 FIELD QUALITY CONTROL
A. Section 01400 - Quality Requirements.
B. Bolted Connections: Inspect in accordance with AISC specifications.
1. Visually inspect all bolted connections.
C. Welding:

1. Certify welders and conduct inspections and tests as required. Record types and
locations of defects found in work. Record work required and performed to
correct deficiencies.

2. Visually inspect all welds.

D. Correct defective bolted connections and welds.
END OF SECTION
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SECTION 05210
STEEL JOIST FRAMING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Open web steel joists, with bridging, attached seats and anchors.
2. Loose bearing plates and anchor bolts for site placement.

3. Framed roof openings greater than 18 inches.

B. Related Requirements:
1. Section 05120 - Structural Steel Framing.
2. Section 05310 - Steel Floor Decking.
3. Section 05320 - Steel Roof Decking.

1.2 REFERENCE STANDARDS

A. American Institute of Steel Construction:

1. AISC 341 - Seismic Provisions for Structural Steel Buildings.

B. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
2.  ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

3.  ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

5. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

6. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs,
and Other Externally Threaded Fasteners.

7. ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and Studs.
8. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.

9. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron
and Steel.
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10. ASTM F436 - Standard Specification for Hardened Steel Washers.

11. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength.

12. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded
Fasteners.

C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. SteelJoist Institute:
1. SJIK-1.1 - Standard Specifications for Open Web Steel Joists, K-series.

2. SJILH/DLH-1.1 - Standard Specifications for Longspan Steel Joists, LH-Series and Deep
Longspan Steel Joists, DLH-Series.

E. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual.
2. SSPCSP 1 - Solvent Cleaning.
3. SSPCSP 10 - Near-White Blast Cleaning.

1.3 SUBMITTALS

A. Section 01300 - Submittal Procedures: Submittal requirements.

B. Shop Drawings:

1. Indicate standard designations, configuration, sizes, spacing, locations of joists, joist leg
extensions.

2. Joist coding, bridging, connections, attachments, and cambers.

3. Connection details.

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

D. Welders' Certificates: Submit manufacturer's certificates, certifying welders employed on the
Work, verifying AWS qualification within previous 12 months.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with the following:

1. SJIK-1.1, SJI LH/DLH-1.1, and SJI JG-1.1, including headers and other supplementary
framing.
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2. AISC 341 Seismic Provisions for Structural Steel Buildings.

1.5 QUALIFICATIONS

A.

Fabricator: Company specializing in performing Work of this section with minimum five years of
documented experience.

Erector: Company specializing in performing Work of this section with minimum five years of
documented experience.

Design connections not detailed on drawings under direct supervision of Professional Engineer
experienced in design of this Work and licensed in the State of Utah.

1.6  DELIVERY, STORAGE, AND HANDLING

A

Section 01600 - Product Requirements: Product storage and handling requirements.

PART 2 PRODUCTS

2.1 MATERIALS

A. Open Web Joists Members: SJI Type K or LH Longspan or DLH Deep Longspan as indicated on the
Drawings.

B. Bolts: ASTM A325; Type 1, plain, or Type 3, plain; heavy hex, structural type.

C. Nuts: ASTM A563 heavy hex type.
1. Finish: Unfinished.

D. Washers: ASTM F436; Type 1, circular or beveled as required. Furnish clipped washers where
space limitations require.
1. Finish: Unfinished.

E. Structural Steel For Supplementary Framing and Joist Leg Extensions: ASTM A36.

F. Welding Materials: AWS D1.1; type required for materials being welded.

G. Paint and Coatings:
1. Shop Primer: SSPC Paint 15, Type 1, red oxide.
2.  Touch-Up Primer: Match shop primer.
3. Final coating system including prep, removal of existing primer systems, re-prime, stripe

and finish coats shall be fully coordinated and applied per Section 09900.
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2.2

2.3

2.4

FABRICATION

A. Furnish bottom and top chord extensions as indicated on Drawings.
B. Fabricate to achieve end bearing as indicated on the Drawings.
FINISHES

A. Prepare joist component surfaces in accordance with SSPC SP 2.

B. Shop prime joists and supplementary framing members. Do not prime surfaces that will be
fireproofed, field welded, or in contact with concrete.

SOURCE QUALITY CONTROL
A. Section 01400 - Quality Requirements: Testing, inspection and analysis requirements.
B. Furnish shop testing and analysis of steel sections.

C. When fabricator is approved by authority having jurisdiction, submit certificate of compliance
indicating Work performed at fabricator's facility conforms to Contract Documents.

1. Specified shop tests are not required for Work performed by approved fabricator.

PART 3 EXECUTION

3.1 EXAMINATION
A. Section 01700 - Execution and Closeout Requirements: Requirements for installation
examination.
B. Verify bearing plates are set to required location and elevation.
C. Verify bearing surfaces are ready to receive joists.
3.2 ERECTION
A. Erect and bear joists on supports.
B. Allow for erection loads. Install sufficient temporary bracing to maintain framing safe, plumb,
and in alighment.
C. Coordinate placement of anchors in concrete construction for securing bearing plates or angles.
D. After joist alignment and installation of framing, field weld joist seat to bearing plates or angles.
E. Position and field weld joist chord extensions and wall attachments as detailed.
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F. Frame floor and roof openings greater than 18 inches with supplementary framing.

G. Do not permit erection of decking until joists are braced, bridged, and secured or until
completion of erection and installation of permanent bridging and bracing.

H. Do not field cut or alter structural members without approval of Engineer.

I.  After erection, prime welds, abrasions, and surfaces not shop primed except surfaces to be in
contact with concrete.

3.3 TOLERANCES
A. Section 01400 - Quality Requirements: Tolerances.
B. Maximum Variation From Plumb: % inch.
C. Maximum Offset From Alignment: % inch.
3.4 FIELD QUALITY CONTROL
A. Section 01400 - Quality Requirements: Requirements for inspecting, testing.

B. Section 01700 - Execution and Closeout Requirements: Requirements for testing, adjusting, and
balancing.

C. Field inspect members, connections, welds, and tightening of high strength bolts in slip-critical
connections.

END OF SECTION
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SECTION 05320
STEEL ROOF DECKING

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Steel roof deck and accessories.

2. Framing for openings up to and including 18 inches.

B. Related Sections:
1. Section 05120 - Structural Steel Framing.
2. Section 05210 - Steel Joist Framing: Support framing for deck openings.

3. Section 09900- High Performance Coatings (including preparation of decking for paint
and coatings)

1.2 REFERENCES

A. American Society of Civil Engineers:

1. ASCE 3 - Standard Practice for the Construction and Inspection of Composite Slabs.

B. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.

2.  ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

3.  ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Baked Hardenable.

C. American Welding Society:
1. AWSDI1.1 - Structural Welding Code - Steel.

D. Steel Deck Institute:

1. SDI 29 - Design Manual for Composite Decks, Form Decks and Roof Decks.

E. SSPC: The Society for Protective Coatings:
1. SSPC Paint 15 - Steel Joist Shop Paint.
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1.3 SUBMITTALS
A. Section 01300 - Submittal Procedures: Submittal requirements.

B. Shop Drawings: Indicate deck plan, support locations, Projections, openings and
reinforcement, pertinent details, and accessories.

C. Product Data: Submit deck profile characteristics and dimensions, structural properties and
finishes.

D. Manufacturer’s Installation Instructions: Submit manufacturer's installation instructions.
E. Manufacturer’s Certificates: Certify Products meet or exceed specified requirements.

F. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification
within previous 12 months.

1.4 QUALITY ASSURANCE
A. Perform Work in accordance with ASCE 3 for composite decks.
1.5 QUALIFICATIONS

A. Installer: Company specializing in performing Work of this section with minimum five years
documented experience.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Section 01600 - Product Requirements: Product storage and handling requirements.
B. Cut plastic wrap to encourage ventilation.

C. Store deck on dry wood sleepers; slope for positive drainage.

PART 2 PRODUCTS

2.1 MATERIALS
A. Sheet Steel: ASTM A653, Grade 33 Structural Quality; with G60 galvanized coating.
B. Bearing Plates or Angles: ASTM A36.
C. Welding Materials: AWS D1.1.

D. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type | Inorganic.
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2.2 ACCESSORIES
A. Flute Closures: Closed cell foam rubber 1 inch thick; profiled to fit tight to deck.
B. Sump Pans and plates: Fabricated of metal of same type and finish as deck.

2.3 FABRICATION

A. Metal Deck: Sheet steel, configured as follows:

Span Design: multiple.

Minimum Metal Thickness Excluding Finish: 20 gage. G-90 Galvanized Coating
Minimum Section Properties (per foot width): $=0.216 in”3, 1=0.248 in"4.
Nominal Height: 1-1/2 inch fluted profile WR.

Formed Sheet Width: 24 inch minimum.

Side Joints: lapped.

N o v A w N oPR

Flute Sides: plain vertical face.

B. Related Deck Accessories: Metal closure strips, cover plates, cant strips, 22 gage thick
galvanized sheet steel; of profile and size as indicated on drawings.

C. Roof Sump Pan or Plate: Fabricate of 14 gage sheet steel, flat bottom, sloped sides, recessed
1-1/2 inches below roof deck surface, bearing flange 3 inches wide, sealed watertight.

D. Fasteners: Galvanized hardened steel, self tapping.

E. Weld Washers: Mild steel, uncoated, 3/4 inch outside diameter, 1/8 inch thick.

PART 3 EXECUTION
3.1 INSTALLATION
A. Erect metal deck in accordance with SDI Manual.
B. Bear deck on steel supports with 1-1/2 minimum bearing. Align and level.

C. Fasten roof deck to steel support members at ends and intermediate supports as noted on
the Drawings.

D. Weldin accordance with AWS D1.1.
E. Mechanically clinch or fasten male/female side laps as specified on the Drawings.

F. Seal deck joints, laps, ends, and penetrations with sealant to achieve permanent air seal
consistent with air barrier system specified in Section 07270.
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Reinforce steel deck openings from 6 to 18 inches in size with 2 x 2 x 1/4 inch steel angles.
Place framing angles perpendicular to flutes; extend minimum two flutes beyond each side
of opening and fusion weld or mechanically attach to deck at each flute.

Install 6 inch minimum wide sheet steel cover plates, of same thickness as deck, where deck
changes direction. Fusion weld or Mechanically attach 12 inches oc maximum.

Install single row of foam flute closures above walls and partitions perpendicular to deck
flutes.

Position roof sump pans with flange bearing on top surface of deck. Fusion weld at each deck
flute.

Immediately after welding deck and other metal components in position, coat welds, burned
areas, and damaged surface coating, with touch-up prime paint.

3.2 FIELD QUALITY CONTROL
A.  Welding: Inspect welds in accordance with AWS D1.1.
END OF SECTION
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SECTION 05500

METAL FABRICATIONS
PART 1 GENERAL
1.1 SUMMARY
A Section includes shop fabricated metal items.
1. Bollards
2. Ladders
3 Miscellaneous piping and duct support frames.
4 Structural supports for miscellaneous attachments.
5. Entry Canopies
6 Window Shades
7 Roof Access Ladders
8 Exterior Fire Extinguisher Support (at Bulk Chemical Storage)
9 Miscellaneous metal items and fabrications not otherwise covered in the plans
or specifications.
10. Anchors for Equipment.
11. Garage door shelf angle and anchors.
B. Related Sections:
1. Division 1
2 Division 3
3 Division 4
4., Division 5
5 Division 9
1.2 REFERENCES
A. Aluminum Association:
1. AA DAF-45 - Designation System for Aluminum Finishes
B. American Architectural Manufacturers Association:
1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum
C. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel
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2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

5. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip

6. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.

7. ASTM A297/A297M - Standard Specification for Steel Castings, Iron-Chromium
and Iron-Chromium-Nickel, Heat Resistant, for General Application

8. ASTM A283/283M - Standard Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates

9. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength

10. ASTM A312/A312M - Standard Specification for Seamless and Welded Austenitic
Stainless Steel Pipes

11. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

12. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel
Bolts, Studs, and Other Externally Threaded Fasteners

13. ASTM A479/A479M - Standard Specification for Stainless Steel Bars and Shapes
for Use in Boilers and Other Pressure Vessels

14. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes

15. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless
Carbon Steel Structural Tubing

16. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical
Tubing

17. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts

18. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy
Columbium-Vanadium Structural Steel

19. ASTM A992/A992M - Standard Specification for Structural Steel Shapes

20. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings

21. ASTM B85 - Standard Specification for Aluminum-Alloy Die Castings

22. ASTM B177 - Standard Guide for Chromium Electroplating on Steel for
Engineering Use
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23. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate

24, ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes

25. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Bar,
Rod, and Wire

26. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and Tubes

27. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited
on Iron and Steel

28. ASTM F436 - Standard Specification for Hardened Steel Washers

29. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength

D. American Welding Society:
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive
Examination
2. AWS D1.1 - Structural Welding Code - Steel
3. AWS D1.6 - Structural Welding Code - Stainless Steel
E. National Ornamental & Miscellaneous Metals Association:
1. NOMMA Guideline 1 - Joint Finishes
F. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual
2 SSPC SP 1 - Solvent Cleaning
3 SSPC SP 10 - Near-White Blast Cleaning
4, SSPC Paint 15 - Steel Joist Shop Paint
5 SSPC Paint 20 - Zinc-Rich Primers (Type | - Inorganic and Type Il - Organic)

13 SUBMITTALS
A. Section 01300 - Submittal Procedures: Submittal requirements.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage,
size and type of fasteners, and accessories. Include erection drawings, elevations, and
details where applicable. Indicate welded connections using standard AWS A2.0 welding
symbols. Indicate net weld lengths.
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1.5

DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Division 1: Product storage and handling requirements.
Accept metal fabrications on site in labeled shipments. Inspect for damage.

Protect metal fabrications from damage by exposure to weather.

FIELD MEASUREMENTS

A

Verify field measurements are as indicated on drawings.

PART 2 PRODUCTS

2.1 MATERIALS - STEEL
A. Steel Sections: ASTM A992; Grade 50.
B. Steel Angle: ASTM A36
C. Steel Plate: ASTM A36.
D. Hollow Structural Sections: ASTM A500, Grade B.
E. Steel Pipe: ASTM A53, Grade B Schedule 40.
F. Sheet Steel: ASTM A653, Grade 33 Structural Quality with galvanized coating.
G. Bolts: ASTM A307; Grade A or B.
1. Finish: Hot dipped galvanized.
H. Nuts: ASTM A563 heavy hex type.
1. Finish: Hot dipped galvanized.
l. Washers: ASTM F436; Type 1.
1. Finish: Hot dipped galvanized.
J. Welding Materials: AWS D1.1; type required for materials being welded.
K. Shop and Touch-Up Primer: SSPC Paint 15, Type 1, red oxide.
L. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type | Inorganic zinc rich.
2.2 MATERIALS - STAINLESS STEEL
A. Bars and Shapes: ASTM A276; Type 316.
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B. Tubing: ASTM A269, seamless; Type 316.

C. Pipe: ASTM A312, seamless; Type 316.

D. Plate, Sheet and Strip: ASTM A480; Type 316.

E. Bolts, Nuts, and Washers: ASTM A354.

F. Welding Materials: AWS D1.6; type required for materials being welded.

2.3 MATERIALS - ALUMINUM

A. Extruded Aluminum: ASTM B221, Alloy 6063, Temper T5.

B. Sheet Aluminum: ASTM B209, Alloy 6063, Temper T5.

C. Aluminum-Alloy Drawn Seamless Tubes: ASTM B210, Alloy 6063, Temper T6.
D. Aluminum-Alloy Bars: ASTM B211, Alloy 6063, Temper T6.

E. Bolts, Nuts, and Washers: Stainless steel.

F. Welding Materials: AWS D1.1; type required for materials being welded.

2.4 MATERIALS — BLIND SIDE FASTENERS

A. Where bolted connections are indicated to be made to HSS shapes or other places
where access is unavailable to the back side of the fastener provide Type HB - Hollo-Bolt
by Lindapter or approved equal.

B. Bolt size shall be as indicated on the plans for the thickness of materials to be joined as
indicated. Install bolts per the manufacturer’s specifications. Provide stainless steel
fasteners for all exterior applications and where indicated.

2.5 COORDINATION:

A. BOLLARDS

1. Bollards: Steel pipe, concrete filled, crowned cap, 6-inches diameter, length as
indicated on Drawings; prime paint plus one coat of high-visibility paint. Color
by Owner. Coordinate with typical bollard detail 02160 (CD-04).

2. Concrete Fill: Mix number M2500-GFM per General Concrete Notes on the
project drawings and as referenced/specified in Section 03300.
3. Anchors: Concealed type as indicated on Drawings.
B. LADDERS
1. Fixed Ladders shall be in conformance with American National Standards

Institute (ANSI) Standard A14.3 — Safety Requirements for Fixed Ladders; and
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Occupational Safety and Health Administration (OSHA) Regulation 1910.27 —
Standards for Fixed Ladders.

2. Fixed Ladder: Stainless Steel or Aluminum, welded construction:

3. Side Rails: 3/8” x 2” minimum side rails spaced at 16-inches clear, minimum.

4, Rungs: Minimum one-inch diameter solid rod with gritted surface or
manufactured rungs with safety gripping surface, uniformly spaced 12-inches on
center.

5. Mounting: Space rungs a minimum of 7-inches clear from wall surfaces; with
mounting brackets and attachments.

6. Finish: Stainless Steel, Abrasive Blast finish. Aluminum, Clear anodized finish.

7. Ladder Walk-through Extensions: Where indicated on the plans or required by
Safety Codes provide walk-through ladder rail extensions in conformance with
ANSI and OSHA regulations. Same material and finish as ladder.

C. Miscellaneous piping and duct support frames.

1. Provide where indicated on the drawings or required to provide safe/stable
support to piping and ducting for both gravity, dynamic and seismic loads.

2. Steel per Article 2.1 of this Specification.

3. Hot-dip galvanized where noted on the Drawings.

4, Three coat paint system per Section 09900 — High Performance Coatings, where
not otherwise indicated on the Drawings.

D. Garage door shelf angle.
1. All stainless steel construction.

2.6 FABRICATION

A Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Continuously seal joined members by continuous welds.

D. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints

butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

E. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively
located; consistent with design of component, except where specifically noted
otherwise.
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F.

Supply components required for anchorage of fabrications. Fabricate anchors and
related components of same material and finish as fabrication, except where specifically
noted otherwise.

2.7 FACTORY APPLIED FINISHES - STEEL

A

Galvanizing: ASTM A123/A123M; minimum 2.0 oz/sq ft coating thickness; galvanize
after fabrication.

Galvanizing for Fasteners, Connectors, and Anchors:
1. Hot-Dipped Galvanizing: ASTM A153/A153M.

Painted: Provide three coat paint system per Section 09900 — High Performance
Coatings, where finish is not otherwise indicated on the Drawings.

2.8 FACTORY APPLIED FINISHES - STAINLESS STEEL

A

Satin Polished Finish: Number 4, satin directional polish parallel with long dimension of
finished face.

2.9 FACTORY APPLIED FINISHES - ALUMINUM

A.

Finish coatings to conform to AAMA 2603. Comply with AA DAF-45.

Exterior Aluminum Surfaces: AAMA A41 anodized, prepared with chemical pre-
treatment, anodized to clear color.

2.10 FABRICATION TOLERANCES

A.

Squareness: 1/8-inch maximum difference in diagonal measurements.
Maximum Offset Between Faces: 1/16-inch.

Maximum Misalignment of Adjacent Members: 1/16-inch.

Maximum Bow: 1/8-inch 48-inches.

Maximum Deviation from Plane: 1/16-inch in 48-inches.

PART 3 EXECUTION

3.1 EXAMINATION

A. Division 1: Coordination and project conditions.
B. Verify field conditions are acceptable and are ready to receive Work.
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3.2 PREPARATION
A. Clean and strip galvanized steel items to bare metal where site welding is required.
After welding coat affected surfaces with a cold galvanizing compound.
B. Supply steel items required to be cast into concrete or embedded in masonry with
setting templates to appropriate sections.
3.3 INSTALLATION
A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Make provisions for erection stresses. Install temporary bracing to maintain alignment,
until permanent bracing and attachments are installed.
C. Field weld components only as indicated on Drawings.
D. Perform field welding in accordance with AWS D1.1, D1.2 or D1.6 as required.
E. Obtain approval of Engineer prior to site cutting or making adjustments not scheduled.
F. After erection, touch up welds, abrasions, and damaged finishes with galvanizing repair
paint to match shop finishes.
34 ERECTION TOLERANCES
A Section 01400 - Quality Requirements: Tolerances.
B. Maximum Variation from Plumb: %-inch per story or for every 12 ft in height whichever
is greater, non-cumulative.
C. Maximum Offset from Alignment: %-inch.
D. Maximum Out-of-Position: %-inch.
END OF SECTION
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PART 1 GENERAL

11 SUMMARY

SECTION 05510
METAL STAIRS AND LADDERS

A. Section includes:

1.

Aluminum stair frame of structural sections, with open risers; open grate stair
treads and landings.

2. Aluminum ladders.
B. Related Sections:
1. Section 03300 - Cast-In-Place Concrete
2 Section 05500 - Metal Fabrications
3 Section 05525 — Handrails & Railings
4, Section 05530 — Metal Gratings
5 Section 09900 — High-Performance and Coating

1.2 REFERENCES

A. Aluminum Association:
1. AA DAF-45 — Designation System for Aluminum Finishes
B. American Architectural Manufacturers Association:
1. AAMA 611 — Voluntary Specification for Anodized Architectural Aluminum.
C. American National Standards Institute:
1. ANSI A117.1 — Accessible and Usable Buildings and Facilities
D. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel
2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless
3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products
4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware
GRANGER-HUNTER IMPROVEMENT DISTRICT METAL STAIRS AND LADDERS

ANDERSON WATER TREATMENT PLANT SECTION 05510 - 1



5. ASTM A283/283M - Standard Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates

6. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength

7. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

8. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes

9. ASTM A501. - Standard Specification for Hot-Formed Welded and Seamless
Carbon Steel Structural Tubing

10. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts

11. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy
Columbium-Vanadium Structural Steel

12. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

13. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and Tubes.

14. ASTM B241/B241M — Standard Specification for Aluminum and Aluminum-Alloy
Seamless Pipe and Seamless Extruded Tube.

15. ASTM B483/B483M — Standard Specification for Aluminum and Aluminum-Alloy
Drawn Tubes for General Purpose Applications.

16. ASTM E935 — Standard Test Methods for Performance of Permanent Metal
Railings Systems and Rails for Buildings.

17. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited
on Iron and Steel

18. ASTM F436 - Standard Specification for Hardened Steel Washers

19. ASTM E935 - Standard Test Methods for Performance of Permanent Metal
Railing Systems and Rails for Buildings

20. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and
Rails for Buildings

21. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength

E. American Welding Society:

1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive
Examination

2. AWS D1.1 - Structural Welding Code — Steel

3. AWS D1.2 — Structural Welding Code — Aluminum
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4, AWS D1.6 — Structural Welding Code — Stainless Steel

F. National Association of Architectural Metal Manufacturers:
1. NAAMM AMP 510 - Metal Stairs Manual
2. NAAMM MBG 531 - Metal Bar Grating Manual
G. National Ornamental & Miscellaneous Metals Association:
1. NOMMA Guideline 1 - Joint Finishes
H. SSPC: The Society for Protective Coatings:
1. SSPC Paint 20 - Zinc-Rich Primers (Type | - Inorganic and Type Il - Organic)

1.3 DESIGN REQUIREMENTS

A. Fabricate stair assembly to support uniform live load of 100 Ib/sq ft and concentrated
load of 300-Ibs. with deflection of stringer or landing framing not to exceed 1/240 of
span. Test in accordance with ASTM E935.

B. Railing assembly, wall rails, and attachments to resist lateral force of 75 lbs at any point
without damage or permanent set. Test in accordance with ASTM E935.

C. Fabricate stair assembly to NAAMM AMP 510, Class Industrial.

14 SUBMITTALS

A Section 01300 - Submittal Procedures: Submittal requirements.

B. Shop Drawings: Indicate plans, elevations, sections, details, profiles, sizes, connection
attachments, reinforcing, anchorage, size and type of fasteners, and accessories.

C. Shop Drawings: Indicate welded connections using standard AWS A2.4 welding symbols.
Indicate net weld lengths.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with ASTM E985 - Permanent Metal Railing Systems and
Rails for Buildings.

B. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards
for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair
designated, unless more stringent requirements are indicated.
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C. Finish joints in accordance with NOMMA Guideline 1.

1.6 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication. Verify finish elevations at top of
intersecting landings and base support for all stairs.
PART 2 PRODUCTS
2.1 METALS, GENERAL
A. Provide materials with smooth, flat surfaces, unless otherwise indicated. For
components exposed to view in the completed Work, provide materials without seam
marks, roller marks, rolled trade names, or blemishes.
2.2 MATERIALS - STEEL
A. Steel Sections: ASTM A572/A572M; Grade 50.
B. Steel Plate: ASTM A36/A36M.
C. Hollow Structural Sections: ASTM A500, Grade B.
D. Steel Pipe: ASTM A53/A53M, Grade B Schedule 40.
E. Sheet Steel: ASTM A653/A653M, Grade 33 Structural Quality with galvanized coating.
F. Bolts: ASTM A307; Grade A or B.
1. Finish: Hot dipped galvanized.
G. Nuts: ASTM A563 heavy hex type.
1. Finish: Hot dipped galvanized.
H. Washers: ASTM F436; Type 1.
1. Finish: Hot dipped galvanized.
l. Welding Materials: AWS D1.1; type required for materials being welded.
J. Painting and Coatings: Per Section 09900.
K. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type | Inorganic zinc rich.
2.3 MATERIALS - STAINLESS STEEL
A. Bars and Shapes: ASTM A276; Type 316.
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G.

Tubing: ASTM A269; Type 316.

Pipe: ASTM A312, seamless; Type 316.

Plate, Sheet and Strip: ASTM A480; Type 316.
Bolts: ASTM F593; Type 316

Nuts and Washers: ASTM F594; Type 316.

Welding Materials: AWS D1.6; type required for materials being welded.

2.4 MATERIALS - ALUMINUM

A

Extruded Aluminum: ASTM B221, Alloy 6063, Temper T5.

Sheet Aluminum: ASTM B209, Alloy 6063, Temper T5.

Aluminum-Alloy Drawn Seamless Tubes: ASTM B210, Alloy 6063, Temper T6.
Aluminum-Alloy Bars: ASTM B211, Alloy 6063, Temper T6.

Bolts, Nuts, and Washers: Stainless steel.

Welding Materials: AWS D1.1; type required for materials being welded.

2.5 COMPONENTS

A Exposed Mechanical Fastenings: Flush countersunk screws or bolts; consistent with
design of stair structure.
B. Welding Materials:
1. Steel: AWS D1.1; type required for materials being welded.
2. Aluminum: AWS D1.2
3. Stainless Steel: AWS D1.6
C. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type | Inorganic zinc rich.
D. Treads:
1. Treads shall be provided with material as called for on the project Drawings.

a. Steel: Sized per span. Type 19-SL-4 Swage Locked by Grating Pacific, or
approved equivalent; Galvanized finish. Provide with checkered safety
plate nosing, or approved equivalent.

b. Stainless Steel: Sized per span. Type 19-SLS-4 Swage Locked by Grating
Pacific, or approved equivalent; 304 or 316 stainless steel with
Commercial Clean finish. Provide with checkered safety plate nosing, or
approved equivalent.
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C. Aluminum: Sized per span. Type 19-SG-4 Swage Locked by Grating
Pacific, or approved equivalent; Mill finish. Provide with corrugated
aluminum nosing welded to grating.

d. FRP: Fiberglass reinforced polymer plastic “Safe-T-Span” pultruded
grating treads by Fibergrate Composite Structures, or approved
equivalent. Structural profiles shall be manufactured with a premium
grade vinyl ester resin containing a UV inhibitor and with fire retardant
additive to meet class 1 flame rating of ASTM E84 and the self-
extinguishing requirement of ASTM D635. Treads to be gray in color
with yellow nosing unless otherwise noted.

E. Gratings:
1. Gratings shall be provided with material as called for on the project Drawings.
a. Steel: Sized per span. Type 19-SL-4 Swage Locked by Grating Pacific, or
approved equivalent; Galvanized finish.
b. Stainless Steel: Sized per span. Type 19-SLS-4 Swage Locked by Grating
Pacific, or approved equivalent; 304 or 316 stainless steel with
Commercial Clean finish.
C. Aluminum: Sized per span. Type 19-5SG-4 Swage Locked by Grating
Pacific, or approved equivalent; Mill finish.
d. FRP: Fiberglass reinforced polymer plastic “Safe-T-Span” pultruded
grating by Fibergrate Composite Structures, or approved equivalent.
Structural profiles shall be manufactured with a premium grade vinyl
ester resin containing a UV inhibitor and with fire retardant additive to
meet class 1 flame rating of ASTM E84 and the self-extinguishing
requirement of ASTM D635. Grating to be gray in color unless otherwise
noted.
F. Anchor bolts, nuts & washers to supporting concrete surface: Cast-in-place or drilled
and epoxy set threaded anchor rods. Size and spacing as indicated on the drawings.
1. Anchor Bolts for connecting material:
a. Steel: ASTM F1554, Grade 36.
b. Stainless Steel: F593, Type 304 or 316.
c. Aluminum: Stainless Steel bolts.

2.6 LADDERS

A. Fixed Ladders shall be in conformance with American National Standards Institute
(ANSI) Standard A14.3 — Safety Requirements for Fixed Ladders; and Occupational
Safety and Health Administration (OSHA) Regulation 1910.27 — Standards for Fixed
Ladders

B. Fixed Ladder: Aluminum, welded construction:
1. Side Rails: As detailed on the Plans, side rails spaced at 24-inches clear,
minimum.
2. Rungs: Manufactured rungs with safety gripping surface, uniformly spaced 12-
inches on center.
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2.7

3. Mounting: Space rungs a minimum of 7-inches clear form wall surfaces; with
mounting brackets and attachments.

Ladder Walk-through Extensions: Where required by Safety Codes provide walk-
through ladder rail extensions in conformance with ANSI and OSHA regulations. Same
material and finish as ladder.

Pre-manufactured ships ladder assemblies:

1. Aluminum ships ladder units as shown on the drawings.
a. Provide Model 520 (w/ 75° angle) as manufactured by O’Keeffe’s,
manufactured for a 10’ mezzanine.
b. Provide unit above or equivalent product by Precision Ladders, LLC, or

approved equal. Documentation must be submitted prior to ordering or
fabrication for review by Architect or Engineer.
2. Finishes:
a. Provide clear, anodized finish on pre-manufactured aluminum ships
ladders.

FABRICATION

Provide complete stair and ladder assemblies, including metal framing, hangers,
struts, railings, clips, brackets, bearing plates, and other components necessary to
support and anchor stairs, ladders, and platforms on supporting structure.

1. Join components by continuous welding, unless otherwise indicated.

Fit and shop assemble components in largest practical sections for delivery to site.
Provide disassembled units only as necessary for shipping and handling limitations.
Clearly mark units for site assembly as needed and coordinated installation.

Fabricate components with joints tightly fitted and secured.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a
radius of approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough
areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work true to line and level with accurate angles and surfaces and straight
edges.

Weld connections to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.
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4, At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

H. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

l. Use concealed fasteners where possible. Where exposed mechanical fastenings are
required, use flush countersunk screws or bolts; unobtrusively located; consistent with
design of component, except where specifically noted otherwise.

J. Supply components required for anchorage of fabrications. Fabricate anchors and
related components of same material and finish as fabrication, except where specifically
noted otherwise.

K. Accurately form components required for anchorage of stairs, ladders, landings and
railings to each other and to adjacent structure.

2.8 FABRICATION - OPEN GRATING STAIRS AND LANDINGS
A. Fabricate treads to required length with end plates bolted to supports;
B. Form continuous stringers with rolled steel or aluminum channels as indicated on the
drawings;
C. Form landings from minimum specified bar grate type, safety nosing and end banding,
welded together. Reinforce underside with angles to attain design load requirements.
D. Provide for attachment of aluminum handrails and railing. Provide aluminum handrails
and railing per Section 05525.
2.9 FACTORY APPLIED FINISHES - STEEL
A. Galvanizing: ASTM A123/A123M; minimum 2.0 oz/sq ft coating thickness; galvanize after
fabrication.
B. Galvanizing for Fasteners, Connectors, and Anchors:
1. Hot-Dipped Galvanizing: ASTM A153/A153M.
2.10  FACTORY APPLIED FINISHES - STAINLESS STEEL
A. Satin Polished Finish: Number 4, satin directional polish parallel with long dimension of
finished face.
2.11  FACTORY APPLIED FINISHES - ALUMINUM
A Finish coatings to conform to AAMA 2603. Comply with AA DAF-45.
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B. Exterior Aluminum Surfaces: AAMA A41 anodized, prepared with chemical pre-
treatment, anodized to clear color.

PART 3 EXECUTION

3.1 EXAMINATION

A Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Verify field conditions are acceptable and are ready to receive work.

3.2 PREPARATION

A. Coordinate installation of anchorages for metal stairs and ladders. Furnish setting
drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be
embedded in concrete or masonry. Deliver such items to Project site in time for
installation.

B. Clean and strip galvanized steel items to bare metal where site welding is required.
Touch up all welded areas with prime and finish coats of zinc-rich cold-galvanizing
compound.

33 INSTALLATION

A Install components plumb and level, accurately fitted, free from distortion or defects.

B. Install anchors, plates, angles and struts required for connecting stairs, ladders, and
landings to structure.

C. Allow for erection loads. Install sufficient temporary bracing and anchors to maintain
framing safe, plumb, and in alignment.

D. Field weld components indicated on Drawings.
1. Steel: Perform field welding in accordance with AWS D1.1.
2. Aluminum: Perform field welding in accordance with AWS D1.2.
3. Stainless Steel: Perform field welding in accordance with AWS D1.6.
E. Field bolt and weld to match shop bolting and welding. Conceal bolts and screws

whenever possible.

F. Mechanically fasten joints butted tight, flush, and hairline. Grind welds smooth and
flush.
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G. Obtain approval of Engineer prior to site cutting or creating adjustments not scheduled.

3.4 ADJUSTING AND CLEANING

A. Immediately after erection, clean field welds, bolted connections, and abraded areas
and provide touchup to surface finishes as required.

3.5 ERECTION TOLERANCES

A. Section 01400 - Quality Requirements: Tolerances.
B. Maximum Variation From Plumb: %-inch per story, non-cumulative.
C. Maximum Offset From Alignment: %-inch.

END OF SECTION
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SECTION 05525
ALUMINUM HANDRAILS AND RAILINGS

PART 1 GENERAL

11 SUMMARY

A. Section includes aluminum balusters, guard and hand railings and fittings.
B. Related Sections:

1. Section 01025 - Measurement and Payment

2 Section 01300 - Submittals.

3. Section 03300 - Cast-In-Place Concrete.

4, Section 05500 - Metal Fabrications.

5 Section 05510 - Galvanized Metal Stairs.

1.2 REFERENCES

A American Architectural Manufacturers Association:

1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.
B. ASTM International:

1. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy

Extruded Bars, Rods, Wire, Profiles, and Tubes.

2. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy
Seamless Pipe and Seamless Extruded Tube.

3. ASTM B483/B483M - Standard Specification for Aluminum and Aluminum-Alloy
Drawn Tubes for General Purpose Applications.

4, ASTM E935 - Standard Test Methods for Performance of Permanent Metal
Railing Systems and Rails for Buildings.

C. National Ornamental & Miscellaneous Metals Association:

1. NOMMA Guideline 1 - Joint Finishes.
1.3 SUBMITTALS
A. Section 01300 - Submittal Procedures: Submittal requirements.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and
type of fasteners, and accessories.
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1.4 QUALITY ASSURANCE
A. Finish joints in accordance with NOMMA Guideline 1.
1.5 FIELD MEASUREMENTS

A. Verify field measurements for railing lengths, elevations and support locations prior to
fabrication.

PART 2 PRODUCTS

2.1 ALUMINUM RAILING SYSTEM COMPONENTS

A. Guard Rails and Posts: 2-inch nominal outside diameter, extruded tubing conforming to
B211. Hand Rails to be 1-1/2” nominal outside diameter, extruded tubing in
conformance with current International Building Code profile requirements.

B. Fittings: Fabricated, machined or cast plates, angles and brackets as indicated on the
drawings; aluminum.

C. Mounting: Brackets and flanges, with stainless steel anchors either cast in place or
drilled in the field and set in place with approved construction adhesive into concrete
support surfaces.

D. Splice Connectors: Concealed with locking set stainless steel screws; aluminum.

E. Exposed Fasteners: Flush countersunk stainless steel screws or bolts; consistent with
design of railing.

F. Finish coatings to conform to AAMA 611.

G. Exterior Aluminum Surfaces: AAMA A41 anodized, prepared with chemical pre-
treatment, anodized to clear color.

H. Apply two coats of bituminous paint to concealed aluminum surfaces in contact with
cementitious or dissimilar materials.

2.2 MANUFACTURER

A Unless otherwise directed all Guard and Hand Rail shall be fabricated utilizing the
Speed-Rail System by Hollaender Manufacturing of Cincinnati, Ohio. (hollaender.com)

B. Railing extend, slopes and elevations shall be as detailed on the Drawings and as
directed by the Engineer.

C. All posts and horizontals shall be aluminum pipe per section 2.1 of this Specification.
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All fittings and connectors shall be Aluminum-Magnesium Allow as provided by
Hollaender Mfg.

All components including vertical and horizontal pipe and fittings and connections shall
be anodized coated. Color of anodizing shall be as directed and approved by the Owner.

2.3 FABRICATION

A

Fit and shop assemble components in largest practical sizes for delivery to site.

Fabricate components with joints tightly fitted and secured. Furnish spigots and sleeves
to accommodate site assembly and installation.

Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively
located; consistent with design of component, except where specifically noted
otherwise.

Supply components required for anchorage of fabrications. Fabricate anchors and
related components of same material and finish as fabrication, except where specifically
noted otherwise.

Exterior Components: Continuously seal joined pieces by continuous welds. Drill
condensate drainage holes at bottom of members at locations not encouraging water
intrusion.

Interior Components: Continuously seal joined pieces by continuous welds.

Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

Accurately form components to suit stairs and landings, to each other and to adjacent
structures and/or equipment.

Accommodate for expansion and contraction of members and building movement
without damage to connections or members.

Extend handrails past last stair step with returns in conformance with current
International Building Code requirements.

Close all open pipe ends with smooth aluminum plugs as furnished by the approved
manufacturer.

PART 3 EXECUTION

3.1 EXAMINATION

A. Div 1: Coordination and project conditions.
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B. Verify field conditions are acceptable and are ready to receive work.

C. Verify concealed blocking and reinforcement is installed and correctly located to receive
wall mounted handrails.

3.2 PREPARATION
A. Clean and strip aluminum where site welding is required.

B. Supply items required to be cast into concrete embedded in masonry with setting
templates, to appropriate sections.

3.3 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.

B. Anchor railings to structure with anchors as indicated on the drawings.

C. Field weld only where indicated on the drawings or approved by the Engineer. Grind
field welds smooth and Touch-up welded areas with a field coating compatible with the
railing finish.

D. Conceal bolts and screws whenever possible. Where not concealed, use flush

countersunk fastenings.
E. Assemble with spigots and sleeves to accommodate tight joints and secure installation.

3.4 ERECTION TOLERANCES

A Maximum Variation from Plumb: %-inch per story, non-cumulative.
B. Maximum Offset from Alignment: %-inch.
C. Maximum Out-of-Position: Y%-inch.

END OF SECTION
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SECTION 05530

METAL GRATINGS
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Formed floor gratings.
2. Perimeter closure.
B. Related Requirements:
1. Section 01025 - Measurement and Payment
2. Section 05500 - Metal Fabrications.
3. Section 09900 - Painting and Coating: Field-paint finishes.
4, Section 03300 - Cast-in-Place Concrete.

1.2 REFERENCE STANDARDS

A. ASTM International:
1. ASTM A36 - Standard Specification for Carbon Structural Steel.
2. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on

Iron and Steel Products.

3. ASTM A1011 Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with
Improved Formability, and Ultra-High Strength.

B. American Welding Society:
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive
Examination.
2. AWS D1.1 - Structural Welding Code - Steel.
C. National Association of Architectural Metal Manufacturers:
1. NAAMM MBG 531 - Metal Bar Grating Manual.
2. NAAMM MBG 532 - Heavy-Duty Metal Bar Grating Manual.
3. NAAMM MBG 533 — Welding Standards for Fabrication of Steel, Stainless Steel

and Aluminum Bar Grating.

D. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual.
2. SSPC SP 1 - Solvent Cleaning.
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3. SSPC SP 10 - Near-White Blast Cleaning.
4, SSPC Paint 15 - Steel Joist Shop Primer/Metal Building Primer.

5. SSPC Paint 20 - Zinc-Rich Coating, Type | - Inorganic and Type Il - Organic.
1.3 COORDINATION
A. Coordinate Work of this Section with placement of ledgers and supports.

1.4 SUBMITTALS

A. Section 01300 - Submittal Procedures: Requirements for submittals.
B. Product Data: Submit span and deflection tables.
C. Shop Drawings: Indicate details of gratings, plates, component supports, anchorages,

openings, fasteners, perimeter construction details, and tolerances. Indicate welded
connections using standard AWS A2.4 welding symbols. Indicate net weld lengths.

D. Delegated Design Submittals: Submit signed and sealed Shop Drawings with design
calculations and assumptions for gratings.

1.5 QUALIFICATIONS

A Welders and Welding Procedures: AWS D.1 qualified within previous 12 months for
employed weld types.

B. Licensed Professional: Professional engineer experienced in design of specified Work
and licensed at Project location.

1.6 EXISTING CONDITIONS

A Field Measurements: Verify field measurements prior to fabrication. Indicate field
measurements on Shop Drawings.

PART 2 PRODUCTS

2.1 PERFORMANCE AND DESIGN CRITERIA

A. Design Live Load — Main Finish Floor:
1. Uniform load of 250 Ib./sq. ft. minimum; concentrated load of force 3000 Ib.
B. Design Live Load — Pedestrian Platforms:
1. Uniform load of 100 Ib./sq. ft. minimum; concentrated load of force 300 Ib.
C. Design Live Load — Vehicle:
1. Light Vehicle: Wheel Load of 3,860 Ib. minimum.
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2. Medium Vehicle: Wheel Load of 8,730 Ib. minimum.

3. Heavy Vehicle: Wheel Load of 20,800 Ib. minimum.
D. Maximum Allowable Deflection under Live Load: 1/240 of span; size components for
single span.
E. Maximum Center to Center Bar Spacing:
1. Main Finish Floor: 1-3/16 inch. (19 Space)
2. Pedestrian: 1-3/16 inch. (19 Space)
3. Vehicle: 1-3/8 inch (22 Space)

2.2 GRATINGS AND FLOOR PLATES

A Manufacturer List:
1. McNichols
2 Grating Pacific
3. Marco
4 Substitutions per Section 01600.

2.3 MATERIALS

A. Steel: ASTM A1011 Grade 36.
B. Stainless Steel: Type 304 or 316
C. Aluminum: ASTM 6061-T6 (Pedestrian grating only)
D. Welding Materials:
1. Type required for materials being welded.
2 Steel: AWSD1.1
3. Aluminum: AWS D1.2
4 Stainless Steel: AWS D1.6

2.4 FABRICATION

A. Grating Type: NAAMM MBG 531
1. Steel: Type W, Welded.
2. Stainless Steel: Type WS, Welded.
3. Aluminum: Type SG, Swage Locked.
B. Fabricate framing for openings.
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C. Top Surface: Plain.

D. Bearing Bar: As shown on Drawings
E. Crossbar: As shown on Drawings
2.5  FINISHES
A. Steel: Galvanized per ASTM A123; hot-dip galvanize after fabrication.
B. Stainless Steel: Abrasive Blast Finish
C. Aluminum: Mill Finish

2.6 ACCESSORIES

A. Fasteners:
1. Pedestrian Grating:
a. Saddle Clips or J-hooks:
1) Steel Grating: Galvanized steel.
2) Stainless Steel or Aluminum Grating: Stainless steel.
2. Vehicle Grating:
a. Weld Lugs:

1) Same material as grating.

B. Perimeter Closure: Same material as grating.

C. Edge Banding: 3/1-inch at edges and at intermediate panel edges.

PART 3 EXECUTION

3.1 EXAMINATION

A Section 01700 - Execution and Closeout Requirements: Requirements for installation
examination.

B. Verify that opening sizes and dimensional tolerances are acceptable.

C. Verify that supports are correctly positioned.

3.2 INSTALLATION

A. Place frames in correct position, plumb and level.
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B. Mechanically cut galvanized finish surfaces only as approved by the Engineer. Do not

flame cut.
C. Anchor by bolting through saddle clips or J-hooks.
D. Set perimeter closure flush with top of grating and surrounding construction.
E. Secure to prevent movement.

3.3 TOLERANCES

A. Conform to NAAMM MBG 531.

END OF SECTION
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SECTION 06100 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

1.2

1.3

w >

moo

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY
Section Includes:

Framing with dimension lumber.

Framing with timber.

Framing with engineered wood products.
Shear wall panels.

Rooftop equipment bases and support curbs.
Wood blocking, cants, and nailers.

Wood furring and grounds.

Wood sleepers.

Utility shelving.

0. Plywood backing panels.

SOOoNOOR LN =

DEFINITIONS

Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.
Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5
inches nominal size in least dimension.

Exposed Framing: Framing not concealed by other construction.

OSB: Oriented strand board.

Timber: Lumber of 5 inches nominal size or greater in least dimension.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate
component materials and dimensions and include construction and application
details.
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1.6

1.7
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1.  Include data for wood-preservative treatment from chemical treatment
manufacturer and certification by treating plant that treated materials
comply with requirements. Indicate type of preservative used and net
amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment
manufacturer and certification by treating plant that treated materials
comply with requirements. Include physical properties of treated materials
based on testing by a qualified independent testing agency.

3.  For fire-retardant treatments, include physical properties of treated lumber
both before and after exposure to elevated temperatures, based on testing
by a qualified independent testing agency according to ASTM D5664.

4. For products receiving a waterborne treatment, include statement that
moisture content of treated materials was reduced to levels specified before
shipment to Project site.

Fastener Patterns: Full-size templates for fasteners in exposed framing.

INFORMATIONAL SUBMITTALS

Material Certificates: For dimension lumber specified to comply with minimum
allowable unit stresses. Indicate species and grade selected for each use and
design values approved by the ALSC Board of Review.

Evaluation Reports: For the following, from ICC-ES:

Wood-preservative-treated wood.
Fire-retardant-treated wood.
Engineered wood products.
Shear panels.

Power-driven fasteners.
Post-installed anchors.

Metal framing anchors.
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QUALITY ASSURANCE

Testing Agency Qualifications: For testing agency providing classification
marking for fire-retardant treated material, an inspection agency acceptable to
authorities having jurisdiction that periodically performs inspections to verify that
the material bearing the classification marking is representative of the material
tested.

DELIVERY, STORAGE, AND HANDLING

Stack wood products flat with spacers beneath and between each bundle to
provide air circulation. Protect wood products from weather by covering with
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waterproof sheeting, securely anchored. Provide for air circulation around stacks
and under coverings.

PART 2 - PRODUCTS

2.1

2.2

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no
grading agency is indicated, comply with the applicable rules of any rules-writing
agency certified by the ALSC Board of Review. Grade lumber by an agency
certified by the ALSC Board of Review to inspect and grade lumber under the
rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.

2.  For exposed lumber indicated to receive a stained or natural finish, [mark
grade stamp on end or back of each piece] [or] [omit grade stamp and
provide certificates of grade compliance issued by grading agency].

3. Dress lumber, S4S, unless otherwise indicated.

Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal thickness
or less; 19 percent for more than 2-inch nominal thickness unless otherwise
indicated.

Engineered Wood Products: Acceptable to authorities having jurisdiction and for
which current model code research or evaluation reports exist that show
compliance with building code in effect for Project.

1. Allowable design stresses, as published by manufacturer, shall meet or
exceed those indicated. Manufacturer's published values shall be
determined from empirical data or by rational engineering analysis and
demonstrated by comprehensive testing performed by a qualified
independent testing agency.

WOOD-PRESERVATIVE-TREATED LUMBER

Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for
interior construction not in contact with ground, Use Category UC3b for exterior
construction not in contact with ground, and Use Category UC4a for items in
contact with ground.

1.  Preservative Chemicals: Acceptable to authorities having jurisdiction and
containing no arsenic or chromium. Do not use inorganic boron (SBX) for
sill plates.
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2.  For exposed items indicated to receive a stained or natural finish, chemical
formulations shall not require incising, contain colorants, bleed through, or
otherwise adversely affect finishes.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do
not use material that is warped or that does not comply with requirements for
untreated material.

Mark lumber with treatment quality mark of an inspection agency approved by
the ALSC Board of Review.

1. For exposed lumber indicated to receive a stained or natural finish, mark
end or back of each piece or omit marking and provide certificates of
treatment compliance issued by inspection agency.

Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping,
and similar members in connection with roofing, flashing, vapor barriers,
and waterproofing.

2.  Wood sills, sleepers, blocking, furring, stripping, and similar concealed
members in contact with masonry or concrete.

3. Wood framing and furring attached directly to the interior of below-grade
exterior masonry or concrete walls.

4.  Wood framing members that are less than 18 inches above the ground in
crawlspaces or unexcavated areas.

5.  Wood floor plates that are installed over concrete slabs-on-grade.

FIRE-RETARDANT-TREATED MATERIALS

General: Where fire-retardant-treated materials are indicated, materials shall
comply with requirements in this article, that are acceptable to authorities having
jurisdiction, and with fire-test-response characteristics specified as determined
by testing identical products per test method indicated by a qualified testing
agency.

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products
with a flame-spread index of 25 or less when tested according to ASTM E84, and
with no evidence of significant progressive combustion when the test is extended
an additional 20 minutes, and with the flame front not extending more than 10.5
feet beyond the centerline of the burners at any time during the test.

1.  Treatment shall not promote corrosion of metal fasteners.

2.  Exterior Type: Treated materials shall comply with requirements specified
above for fire-retardant-treated lumber and plywood by pressure process
after being subjected to accelerated weathering according to ASTM D2898.
Use for exterior locations and where indicated.
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3. Interior Type A: Treated materials shall have a moisture content of 28
percent or less when tested according to ASTM D3201 at 92 percent
relative humidity. Use where exterior type is not indicated.

4. Design Value Adjustment Factors: Treated lumber shall be tested according
to ASTM D5664 and design value adjustment factors shall be calculated
according to ASTM D6841. For enclosed roof framing, framing in attic
spaces, and where high temperature fire-retardant treatment is indicated,
provide material with adjustment factors of not less than 0.85 modulus of
elasticity and 0.75 for extreme fiber in bending for Project's climatological
zone.

Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-
dry plywood after treatment to maximum moisture content of 15 percent.

Identify fire-retardant-treated wood with appropriate classification marking of
qualified testing agency.

1. For exposed lumber indicated to receive a stained or natural finish, mark
end or back of each piece or omit marking and provide certificates of
treatment compliance issued by testing agency.

For exposed items indicated to receive a stained or natural finish, chemical
formulations shall not bleed through, contain colorants, or otherwise adversely
affect finishes.

Application: Treat all rough carpentry unless otherwise indicated. Items are
indicated on Drawings, and the following as well:

Framing for raised platforms.

Framing for stages.

Concealed blocking.

Framing for non-load-bearing partitions.
Framing for non-load-bearing exterior walls.
Roof construction.

Plywood backing panels.
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MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or
attachment of other construction, including the following:

Blocking.

Nailers.

Rooftop equipment bases and support curbs.
Cants.

Furring.

Grounds.

Qah 0N =
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7.  Utility shelving.

Dimension Lumber Items: Construction or No. 2 grade lumber of any of the
following species:

Hem-fir (north); NLGA.

Mixed southern pine or southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
Western woods; WCLIB or WWPA.

Northern species; NLGA.

Eastern softwoods; NeLMA.

NGO~ LWN =

For blocking not used for attachment of other construction, Utility, Stud, or No. 3
grade lumber of any species may be used provided that it is cut and selected to
eliminate defects that will interfere with its attachment and purpose.

For blocking and nailers used for attachment of other construction, select and cut
lumber to eliminate knots and other defects that will interfere with attachment of
other work.

For furring strips for installing plywood or hardboard paneling, select boards with
no knots capable of producing bent-over nails and damage to paneling.

PLYWOOD BACKING PANELS
Equipment Backing Panels: Plywood, DOC PS 1, fire-retardant treated, in
thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

FASTENERS

General: Fasteners shall be of size and type indicated and shall comply with
requirements specified in this article for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners
with hot-dip zinc coating complying with ASTM A153/A153M.

Nails, Brads, and Staples: ASTM F1667.
Power-Driven Fasteners: Fastener systems with an evaluation report acceptable
to authorities having jurisdiction, based on ICC-ES AC70.
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Post-Installed Anchors: Fastener systems with an evaluation report acceptable
to authorities having jurisdiction, based on ICC-ES ACO01 as appropriate for the
substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633,
Class Fe/Zn 5.

2.  Material: Stainless steel with bolts and nuts complying with ASTM F593 and
ASTM F594, Alloy Group 1 or 2.

MISCELLANEOUS MATERIALS

Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for
use as a sill sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected
from manufacturer's standard widths to suit width of sill members indicated.
Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from
manufacturer's standard widths to suit width of sill members indicated.

Flexible Flashing: Composite, self-adhesive, flashing product consisting of a
pliable, butyl rubber compound, bonded to a high-density polyethylene film,
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not
less than 0.025 inch.

Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation
complying with ASTM D3498 that is approved for use indicated by adhesive
manufacturer.

Water-Repellent Preservative: NWWDA-tested and -accepted formulation
containing 3-iodo-2-propynyl butyl carbamate, combined with an insecticide
containing chloropyrifos as its active ingredient.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional
Wood Frame Construction," unless otherwise indicated.

Framing with Engineered Wood Products: Install engineered wood products to
comply with manufacturer's written instructions.

Set rough carpentry to required levels and lines, with members plumb, true to
line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate
furring, nailers, blocking, grounds, and similar supports to comply with
requirements for attaching other construction.
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D. Install plywood backing panels by fastening to studs; coordinate locations with
utilities requiring backing panels. Install fire-retardant-treated plywood backing
panels with classification marking of testing agency exposed to view.

Install shear wall panels to comply with manufacturer's written instructions.
Install metal framing anchors to comply with manufacturer's written instructions.
Install fasteners through each fastener hole.

Install sill sealer gasket to form continuous seal between sill plates and
foundation walls.

Do not splice structural members between supports unless otherwise indicated.
Provide blocking and framing as indicated and as required to support facing
materials, fixtures, specialty items, and trim.

nm
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1. Provide metal clips for fastening gypsum board or lath at corners and
intersections where framing or blocking does not provide a surface for
fastening edges of panels. Space clips not more than 16 inches o.c.

J.  Provide fire blocking in furred spaces, stud spaces, and other concealed cavities
as indicated and as follows:

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not
more than 96 inches o.c. with solid wood blocking or noncombustible
materials accurately fitted to close furred spaces.

2.  Fire block concealed spaces of wood-framed walls and partitions at each
floor level, at ceiling line of top story, and at not more than 96 inches o.c.
Where fire blocking is not inherent in framing system used, provide closely
fitted solid wood blocks of same width as framing members and 2-inch
nominal thickness.

3.  Fire block concealed spaces between floor sleepers with same material as
sleepers to limit concealed spaces to not more than 100 sq. ft. and to solidly
fill space below partitions.

4. Fire block concealed spaces behind combustible cornices and exterior trim
at not more than 20 feet o.c.

K. Sort and select lumber so that natural characteristics do not interfere with
installation or with fastening other materials to lumber. Do not use materials with
defects that interfere with function of member or pieces that are too small to use
with minimum number of joints or optimum joint arrangement.

L. Comply with AWPA M4 for applying field treatment to cut surfaces of
preservative-treated lumber.

1. Use inorganic boron for items that are continuously protected from liquid
water.
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2.  Use copper naphthenate for items not continuously protected from liquid
water.

Where wood-preservative-treated lumber is installed adjacent to metal decking,
install continuous flexible flashing separator between wood and metal decking.
Securely attach rough carpentry work to substrate by anchoring and fastening as
indicated, complying with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code
(IBC).

2. Table R602.3(1), "Fastener Schedule for Structural Members," and
Table R602.3(2), "Alternate Attachments," in ICC's International Residential
Code for One- and Two-Family Dwellings.

3. ICC-ES evaluation report for fastener.

Use steel common nails unless otherwise indicated. Select fasteners of size that
will not fully penetrate members where opposite side will be exposed to view or
will receive finish materials. Make tight connections between members. Install
fasteners without splitting wood. Drive nails snug but do not countersink nail
heads unless otherwise indicated.

For exposed work, arrange fasteners in straight rows parallel with edges of
members, with fasteners evenly spaced, and with adjacent rows staggered.

1.  Comply with approved fastener patterns where applicable. Before
fastening, mark fastener locations, using a template made of sheet metal,
plastic, or cardboard.

2.  Use finishing nails unless otherwise indicated. Countersink nail heads and
fill holes with wood filler.

3. Use common nails unless otherwise indicated. Drive nails snug but do not
countersink nail heads.

INSTALLATION OF WOOD BLOCKING AND NAILERS

Install where indicated and where required for screeding or attaching other work.
Form to shapes indicated and cut as required for true line and level of attached
work. Coordinate locations with other work involved.

Attach items to substrates to support applied loading. Recess bolts and nuts flush
with surfaces unless otherwise indicated.

Provide permanent grounds of dressed, pressure-preservative-treated, key-
beveled lumber not less than 1-1/2 inches wide and of thickness required to bring
face of ground to exact thickness of finish material. Remove temporary grounds
when no longer required.
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INSTALLATION OF WOOD FURRING

Install level and plumb with closure strips at edges and openings. Shim with wood
as required for tolerance of finish work.

Furring to Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal-
size furring horizontally and vertically at 24 inches o.c.

Furring to Receive Gypsum Board or Plaster Lath: Install 1-by-2-inch nominal-
size furring vertically at 16 inches o.c.

PROTECTION

Protect wood that has been treated with inorganic boron (SBX) from weather. If,
despite protection, inorganic boron-treated wood becomes wet, apply EPA-
registered borate treatment. Apply borate solution by spraying to comply with
EPA-registered label.

Protect rough carpentry from weather. If, despite protection, rough carpentry
becomes wet enough that moisture content exceeds that specified, apply EPA-
registered borate treatment. Apply borate solution by spraying to comply with
EPA-registered label.

END OF SECTION 06100
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SECTION 06160 - SHEATHING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY
Section Includes:

1.  Mezzanine floor sheathing.
2.  Pony-wall sheathing.
3.  Sheathing joint and penetration treatment.

Related Requirements:

1. Section 06 1000 "Rough Carpentry" for plywood backing panels.
2.  Section 07 2500 "Weather Barriers" for water-resistive barrier applied over
wall sheathing.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1.  Review air-barrier and water-resistant glass-mat gypsum sheathing
requirements and installation, special details, transitions, mockups, air-
leakage testing, protection, and work scheduling that covers air-barrier and
water-resistant glass-mat gypsum sheathing.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate
component materials and dimensions and include construction and application
details.

1.  Include data for wood-preservative treatment from chemical treatment
manufacturer and certification by treating plant that treated plywood
complies with requirements. Indicate type of preservative used and net
amount of preservative retained.
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2.  Include data for fire-retardant treatment from chemical treatment
manufacturer and certification by treating plant that treated plywood
complies with requirements. Include physical properties of treated
materials.

3.  Forfire-retardant treatments, include physical properties of treated plywood
both before and after exposure to elevated temperatures, based on testing
by a qualified independent testing agency according to ASTM D5516.

4. For products receiving waterborne treatment, include statement that
moisture content of treated materials was reduced to levels specified before
shipment to Project site.

5.  For air-barrier and water-resistant glass-mat gypsum sheathing, include
manufacturer's technical data and tested physical and performance
properties of products.

Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing
assemblies.

1. Show locations and extent of sheathing, accessories, and assemblies
specific to Project conditions.

2. Include details for sheathing joints and cracks, counterflashing strips,
penetrations, inside and outside corners, terminations, and tie-ins with
adjoining construction.

3. Include details of interfaces with other materials that form part of air barrier.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer including list of ABAA-certified installers and
supervisors employed by Installer, who work on Project and testing and
inspecting agency.

Product Certificates: From air-barrier and water-resistant glass-mat gypsum
sheathing manufacturer, certifying compatibility of sheathing accessory materials
with Project materials that connect to or that come in contact with the sheathing.
Product Test Reports: For each air-barrier and water-resistant glass-mat gypsum
sheathing assembly, indicating compliance with specified requirements, for tests
performed by a qualified testing agency.

Evaluation Reports: For the following, from ICC-ES:

Wood-preservative-treated plywood.

Fire-retardant-treated plywood.

Foam-plastic sheathing.

Air-barrier and water-resistant glass-mat gypsum sheathing.

hwnh =

Field quality-control reports.
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QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are
trained and approved by manufacturer of air-barrier and water-resistant glass-
mat gypsum sheathing.

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance
Program and shall employ ABAA-certified installers and supervisors on
Project.

DELIVERY, STORAGE, AND HANDLING

Stack panels flat with spacers beneath and between each bundle to provide air
circulation. Protect sheathing from weather by covering with waterproof sheeting,
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

PERFORMANCE REQUIREMENTS

Fire-Resistance Ratings: As tested according to ASTM E119; testing by a
qualified testing agency. ldentify products with appropriate markings of applicable
testing agency.

1.  Fire-Resistance Ratings: Indicated by design designations from UL's "Fire
Resistance Directory" or from the listings of another qualified testing
agency.

Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing Performance: Air-
barrier and water-resistant glass-mat gypsum sheathing assembly, and seals
with adjacent construction, shall be capable of performing as a continuous air
barrier and as a liquid-water drainage plane flashed to discharge to the exterior
incidental condensation or water penetration. Air-barrier assemblies shall be
capable of accommodating substrate movement and of sealing substrate
expansion and control joints, construction material changes, penetrations, tie-ins
to installed waterproofing, tie-ins to other installed air barriers, and transitions at
perimeter conditions without deterioration and air leakage exceeding specified
limits.

WOOD PANEL PRODUCTS

Emissions: Products shall meet the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
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Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

Thickness: As needed to comply with requirements specified, but not less than
thickness indicated.
Factory mark panels to indicate compliance with applicable standard.

PRESERVATIVE-TREATED PLYWOOD

Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for
interior construction not in contact with ground, Use Category UC3b for exterior
construction not in contact with ground, and Use Category UC4a for items in
contact with ground.

1.  Preservative Chemicals: Acceptable to authorities having jurisdiction and
containing no arsenic or chromium.

Mark plywood with appropriate classification marking of an inspection agency
acceptable to authorities having jurisdiction.

Application: Treat all plywood unless otherwise indicated.

FIRE-RETARDANT-TREATED PLYWOOD

General: Where fire-retardant-treated materials are indicated, use materials
complying with requirements in this article that are acceptable to authorities
having jurisdiction and with fire-test-response characteristics specified as
determined by testing identical products per test method indicated by a qualified
testing agency.

Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-
spread index of 25 or less when tested according to ASTM E84, and with no
evidence of significant progressive combustion when the test is extended an
additional 20 minutes, and with the flame front not extending more than 10.5 feet
beyond the centerline of the burners at any time during the test.

1.  Use treatment that does not promote corrosion of metal fasteners.

2.  Exterior Type: Treated materials shall comply with requirements specified
above for fire-retardant-treated plywood by pressure process after being
subjected to accelerated weathering according to ASTM D2898. Use for
exterior locations and where indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28
percent or less when tested according to ASTM D3201/D3201M at 92
percent relative humidity. Use where exterior type is not indicated.
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4. Design Value Adjustment Factors: Treated lumber plywood shall be tested
according to ASTM D5516 and design value adjustment factors shall be
calculated according to ASTM D6305. Span ratings after treatment shall be
not less than span ratings specified. For roof sheathing and where high-
temperature fire-retardant treatment is indicated, span ratings for
temperatures up to 170 deg F shall be not less than span ratings specified.

Kiln-dry material after treatment to a maximum moisture content of 15 percent.
Do not use material that is warped or does not comply with requirements for
untreated material.

Identify fire-retardant-treated plywood with appropriate classification marking of
qualified testing agency.

Application: Treat all plywood unless otherwise indicated.

MEZZANINE FLOOR AND PONY-WALL SHEATHING

General: Use materials complying with requirements in this article that are
acceptable to authorities having jurisdiction and with fire-test-response
characteristics specified as determined by testing identical products per test
method indicated by a qualified testing agency.

Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-

spread index of 25 or less when tested according to ASTM E 84, and with no

evidence of significant progressive combustion when the test is extended an
additional 20 minutes, and with the flame front not extending more than 10.5 feet

(3.2 m) beyond the centerline of the burners at any time during the test.

1.  Use treatment that does not promote corrosion of metal fasteners.

2. Interior Type A: Treated materials shall have a moisture content of 28
percent or less when tested according to ASTM D 3201 at 92 percent
relative humidity. Use where exterior type is not indicated. Type and
Thickness: Type X, 5/8 inch thick.

3. Size: 48 by 96 inches.

4. Thickness: V%" or %” as indicated on the drawings.

Kiln-dry material after treatment to a maximum moisture content of 15 percent.
Do not use material that is warped or does not comply with requirements for
untreated material.

Identify fire-retardant-treated plywood with appropriate classification marking of
qualified testing agency.
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FASTENERS

General: Provide fasteners of size and type indicated that comply with
requirements specified in this article for material and manufacture.

1. For roof, parapet and wall sheathing, provide fasteners with hot-dip zinc
coating complying with ASTM A153/A153M.

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable
to authorities having jurisdiction, based on ICC-ES AC70.

Screws for Fastening Sheathing to Wood Framing: ASTM C1002.

Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:
ASTM C954, except with wafer heads and reamer wings, length as
recommended by screw manufacturer for material being fastened.

Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel
drill screws, in length recommended by sheathing manufacturer for thickness of
sheathing to be attached.

1. For steel framing less than 0.0329 inch thick, use screws that comply with
ASTM C1002.

2.  For steel framing from 0.033 to 0.112 inch thick, use screws that comply
with ASTM C954.

Screws for Fastening Composite Nail Base Insulated Roof Sheathing to Metal
Roof Deck: Steel drill screws, in type and length recommended by sheathing
manufacturer for thickness of sheathing to be attached, with organic-polymer or
other corrosion-protective coating having a salt-spray resistance of more than
800 hours according to ASTM B117. Provide washers or plates if recommended
by sheathing manufacturer.

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

Sealant for Glass-Mat Gypsum Sheathing: Elastomeric, medium-modulus,
neutral-curing silicone joint sealant compatible with joint substrates formed by
gypsum sheathing and other materials, recommended by sheathing
manufacturer for application indicated and complying with requirements for
elastomeric sealants specified in Section 07 9200 "Joint Sealants."

Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying
with ASTM C834, compatible with sheathing tape and sheathing and
recommended by tape and sheathing manufacturers for use with glass-fiber
sheathing tape and for covering exposed fasteners.
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1.  Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10
by 10 or 10 by 20 threads/inch, of type recommended by sheathing and
tape manufacturers for use with silicone emulsion sealant in sealing joints
in glass-mat gypsum sheathing and with a history of successful in-service
use.

Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape
recommended by sheathing manufacturer for sealing joints and penetrations in
sheathing.

MISCELLANEOUS MATERIALS

Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with
[APA AFG-01] [ASTM D3498] that is approved for use with type of construction
panel indicated by manufacturers of both adhesives and panels.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Do not use materials with defects that impair quality of sheathing or pieces that
are too small to use with minimum number of joints or optimum joint arrangement.
Arrange joints so that pieces do not span between fewer than three support
members.

Cut panels at penetrations, edges, and other obstructions of work; fit tightly
against abutting construction unless otherwise indicated.

Securely attach to substrate by fastening as indicated, complying with the
following:

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building
Code.

2. Table R602.3(1), "Fastener Schedule for Structural Members," and
Table R602.3(2), "Alternate Attachments," in the ICC's International
Residential Code for One- and Two-Family Dwellings.

3. ICC-ES evaluation report for fastener.

Use common wire nails unless otherwise indicated. Select fasteners of size that
will not fully penetrate members where opposite side will be exposed to view or
will receive finish materials. Make tight connections. Install fasteners without
splitting wood.
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Coordinate wall, parapet and roof sheathing installation with flashing and joint-
sealant installation so these materials are installed in sequence and manner that
prevent exterior moisture from passing through completed assembly.

Do not bridge building expansion joints; cut and space edges of panels to match
spacing of structural support elements.

Coordinate sheathing installation with installation of materials installed over
sheathing so sheathing is not exposed to precipitation or left exposed at end of
the workday when rain is forecast.

SHEATHING INSTALLATION

Comply with with manufacturer's written instructions.

1.  Fasten gypsum sheathing to cold-formed metal framing with screws.

2. Install boards with a 3/8-inch gap where non-load-bearing construction
abuts structural elements.

3. Install boards with a 1/4-inch gap where they abut masonry or similar
materials that might retain moisture, to prevent wicking.

Apply fasteners so heads bear tightly against face of sheathing, but do not cut
into facing.

Horizontal Installation: Abut ends of boards over centers of studs, and stagger

end joints of adjacent boards not less than one stud spacing. Attach boards at

perimeter and within field of board to each steel stud.

1.  Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8
inch from edges and ends of boards.

Vertical Installation: Install board vertical edges centered over studs. Abut ends

and edges of each board with those of adjacent boards. Attach boards at

perimeter and within field of board to each stud.

1.  Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8
inch from edges and ends of boards.

Seal sheathing joints according to sheathing manufacturer's written instructions.

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and
apply and trowel silicone emulsion sealant to embed entire face of tape in
sealant. Apply sealant to exposed fasteners with a trowel so fasteners are
completely covered. Seal other penetrations and openings.

FIELD QUALITY CONTROL

ABAA Quality Assurance Program: Perform examinations, preparation,
installation, testing, and inspections under ABAA's Quality Assurance Program.

Testing and Inspecting Agency: Engage a qualified testing agency to perform
tests and inspections.
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C. Inspections: Air-barrier and water-resistant glass-mat gypsum sheathing,
accessories, and installation are subject to inspection for compliance with
requirements. Inspections may include the following:

1. Continuity of air-barrier system has been achieved throughout the building
envelope with no gaps or holes.

2. Laps in strips and transition strips have complied with minimum
requirements and have been shingled in the correct direction (or mastic has
been applied on exposed edges), with no fishmouths.

3. Termination mastic has been applied on cut edges.

4.  Strips and transition strips have been firmly adhered to substrate.

5.  Compatible materials have been used.

6. Transitions at changes in direction and structural support at gaps have been
provided.

7.  Connections between assemblies (sheathing and sealants) have complied

with requirements for cleanliness, surface preparation and priming,
structural support, integrity, and continuity of seal.
8.  All penetrations have been sealed.

D. Tests: As determined by testing agency from among the following tests:

1.  Air-Leakage-Location Testing: Air-barrier sheathing assemblies will be
tested for evidence of air leakage according to ASTM E1186, chamber
pressurization or depressurization with smoke tracers.

2.  Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-
leakage rate according to ASTM E783.

E. Air barriers will be considered defective if they do not pass tests and inspections.
F. Repair damage to air barriers caused by testing; follow manufacturer's written

instructions.
G. Prepare test and inspection reports.

END OF SECTION 06160
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SECTION 06640 — FIBERGLASS REINFORCED PANELING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Provide fiberglass reinforced plastic (FRP) panels for wall applications.
Related Sections:

1. Section 061000 "Rough Carpentry" for wood furring for installing plastic
paneling.
SUBMITTALS

Product Data: Submit manufacturer’s literature including product characteristics,
accessories and limitations for each type of product.

Selection Samples: For plastic paneling and trim accessories, in manufacturer's
standard sizes and finishes.

QUALITY ASSURANCE

Manufacturer: Minimum of 5-years experience manufacturing similar products.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install plastic paneling until spaces
are enclosed and weathertight and temporary HVAC system is operating and
maintaining ambient temperature and humidity conditions at occupancy levels
during the remainder of the construction period.

WARRANTY

Manufacturer's Warranty: Provide manufacturer’'s standard warranty against
defects in manufacturing.
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PART 2 - PRODUCTS

2.1

MANUFACTURERS

Basis of Design: Panolam FRP by Panolam Industries International, Inc.,
Shelton, CT 06484. Obtain plastic paneling and trim accessories from single
manufacturer. Panels shall comply with the following:

Classic Collection: White

Surface Texture: Embossed

Fire Rating ASTM E 84: Class A

Thickness: 0.090 Inches

Barcol Hardness ASTM D2583: 35 typical

Water Absorption ASTM D570: 0.2 percent typical

Accessories: Color matched dividers, outside corners, inside corners, end
caps and fastening rivets.

Adhesive: As recommended by manufacturer.

Noohkhwh =

o

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates for compliance with requirements for installation tolerances
and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been
corrected.

INSTALLATION

Install products in strict accordance with manufacturer’s instructions and

approved submittals.

1.  Clean substrate of dirt, dust, waxes, and other bond breaking substances
prior to beginning installation.

2. Install panels with bottom edge located to clear top of resilient base.

3. Apply adhesive uniformly using adhesive manufacturers recommended
trowel to the entire back of panels completely to the edge (100%
coverage).

4. Lay FRP panels in place leaving approximately 1/8 inch between panels
and 1/4 inch space top and bottom.

5. Follow adhesive manufacturer's recommendations for set and application
times.
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6. Apply pressure to entire panel face with laminate type roller, removing
trapped air and ensure proper adhesion between surfaces.

3.3 ADJUSTING AND CLEANING

A. Replace installations out of plumb and not aligned with adjacent panels and
construction.

B. Clean panel face to remove soiling, stains, dust, and dirt using clean rags, and
cleaning agents as instructed by manufacturer.

C. Leave installation clean, free of residue and debris resulting from work of this
section.

END OF SECTION 06640
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SECTION 071416 - COLD FLUID-APPLIED WATERPROOFING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

O w

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section Includes:

1. Waterproofing membrane for below grade concrete walls.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, and tested physical and
performance properties of waterproofing.

2. Include manufacturer's written instructions for evaluating, preparing, and
treating substrate.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Field quality-control reports.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are

trained and approved by waterproofing manufacturer.

FIELD CONDITIONS

Environmental Limitations: Apply waterproofing within the range of ambient and
substrate temperatures recommended in writing by waterproofing manufacturer.
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1. Do not apply waterproofing to a damp or wet substrate, when relative humidity
exceeds 85 percent, or when temperatures are less than 5 deg F above dew
point.

2. Do not apply waterproofing in snow, rain, fog or mist, or when such weather
conditions are imminent during application and curing period.

Maintain adequate ventilation during application and curing of waterproofing
materials.
WARRANTY

Manufacturer's Special Warranty: Manufacturer agrees to repair or replace
waterproofing that fails in materials or workmanship within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

Installer's Special Warranty: Specified form, signed by Installer, covering Work of this
Section, for warranty period of two years.

1. Warranty includes removing and reinstalling protection board, drainage panels,
etc.

PART 2 - PRODUCTS

21

A.

2.2

2.3

MANUFACTURERS

Source Limitations for Waterproofing System: Obtain waterproofing materials
and protection course, from single source from single manufacturer.
SINGLE-COMPONENT, WATER-BASED, POLYMER-MODIFIED, COLD APPLIED,
WATER-PROOFING MEMBRANE

Single-Component, water-based, polymer-modified, cold applied, waterproofing
membrane: ASTM C 836/C 836M

1. Mel-Rol LM by W.R. Meadows, Inc.
2. Provide named product or comparable product by another manufacturer.
AUXILIARY MATERIALS

General: Provide auxiliary materials recommended in writing by waterproofing
manufacturer for intended use and compatible with one another and with
waterproofing.
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PROTECTION COURSE

Protection Course: Molded-polystyrene board insulation, ASTM C 578, Type |, 0.90-
Ib/cu. ft. minimum density, 1-inch minimum thickness.

MOLDED-SHEET DRAINAGE PANELS

Dimple-raised, molded polystyrene sheet bonded to high strength polypropylene
fabric.

1. Mel-Drain 5012, rolled matrix drainage system by W.R. Meadows, Inc.
2. Provide named product or comparable product by another manufacturer.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance
with requirements and other conditions affecting performance of the Work.

1. Verify that concrete has cured and aged for minimum time period
recommended in writing by waterproofing manufacturer.

2. Verify that substrate is visibly dry and within the moisture limits recommended
in writing by manufacturer. Test for capillary moisture by plastic sheet method
according to ASTM D 4263.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean, prepare, and treat substrates according to manufacturer's written instructions.
Provide clean, dust-free, and dry substrates for waterproofing application.

Mask off adjoining surfaces not receiving waterproofing to prevent spillage and
overspray affecting other construction.

Close off deck drains and other deck penetrations to prevent spillage and migration
of waterproofing fluids.

Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid
residues, and other penetrating contaminants or film-forming coatings from concrete.
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1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine
aggregate according to ASTM D 4259 with a self-contained, recirculating,
blast-cleaning apparatus. Remove material to provide a sound surface free of
laitance, glaze, efflorescence, curing compounds, concrete hardeners, or form-
release agents. Remove remaining loose material and clean surfaces
according to ASTM D 4258.

Remove fins, ridges, and other projections, and fill honeycomb, aggregate pockets,
holes, and other voids.

PREPARATION AT TERMINATIONS, PENETRATIONS, AND CORNERS

Prepare surfaces at terminations and penetrations through waterproofing and at
expansion joints, drains, sleeves, and corners according to waterproofing
manufacturer's written instructions.

Apply waterproofing in two separate applications, and embed a joint reinforcing strip
in the first preparation coat when recommended by waterproofing manufacturer.

JOINT AND CRACK TREATMENT

Prepare, treat, rout, and fill joints and cracks in substrate according to waterproofing
manufacturer's written instructions. Before coating surfaces, remove dust and dirt
from joints and cracks according to ASTM D 4258.

1. Comply with ASTM C 1193 for joint-sealant installation.

2. Apply bond breaker on sealant surface, beneath preparation strip.

3 Prime substrate along each side of joint and apply a single thickness of
preparation strip at least 6 inches wide along each side of joint. Apply
waterproofing in two separate applications and embed a joint reinforcing strip in
the first preparation coat.

Install sheet flashing and bond to deck and wall substrates where required according
to waterproofing manufacturer's written instructions.

1.  Extend sheet flashings for 4 inches onto perpendicular surfaces and items
penetrating substrate.
WATERPROOFING APPLICATION

Apply waterproofing according to manufacturer's written instructions.
Apply primer over prepared substrate unless otherwise instructed in writing by
waterproofing manufacturer.
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Waterproofing Applications: Mix materials and apply waterproofing by spray, roller,
notched squeegee, trowel, or other application method suitable to slope of substrate.

1. Apply waterproofing in 2 coats to obtain a seamless membrane free of
entrapped gases and pinholes, with a dry film thickness of 60 mils.

2. Apply waterproofing to prepared wall terminations and vertical surfaces.

3 Verify manufacturer's recommended wet film thickness of waterproofing every
100 sq. ft.

Cure waterproofing, taking care to prevent contamination and damage during
application and curing.

Install protection course with butted joints over waterproofing before starting
subsequent construction operations.

1. For horizontal applications, install protection course loose laid over fully cured
membrane.

2. For vertical applications, set protection course in nominally cured membrane,
which will act as an adhesive. If membrane cures before application of
protection course, use adhesive.

MOLDED-SHEET DRAINAGE PANEL INSTALLATION

Place and secure molded-sheet drainage panels, with geotextile facing away from
wall or deck substrate, according to manufacturer's written instructions. Use
adhesive or another method that does not penetrate waterproofing. Lap edges and
ends of geotextile to maintain continuity. Protect installed molded-sheet drainage
panels during subsequent construction.

1. For vertical applications, install protection course before installing drainage
panels.

PROTECTION

Do not permit foot or vehicular traffic on unprotected membrane.
Protect waterproofing from damage and wear during remainder of construction
period.

Protect installed insulation drainage panels from damage due to UV light, harmful
weather exposures, physical abuse, and other causes. Provide temporary coverings
where insulation is subject to abuse and cannot be concealed and protected by
permanent construction immediately after installation.
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D. Correct deficiencies in or remove waterproofing that does not comply with
requirements; repair substrates, reapply waterproofing, and repair sheet flashings.

END OF SECTION 071416
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SECTION 07190 - WATER REPELLENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section includes penetrating water-repellent treatments for the following vertical
and horizontal surfaces:

1.  Cast-in-place concrete.
2.  Precast concrete.
3.  Concrete unit masonry.

Related Requirements:

1. Section 04 2000 "Unit Masonry" for integral water-repellent admixture for
unit masonry assemblies.

ACTION SUBMITTALS

Product Data: For each type of product.

1.  Include manufacturer's printed statement of VOC content.

2. Include manufacturer's standard colors.

3 Include manufacturer's recommended number of coats for each type of
substrate and spreading rate for each separate coat.

Samples: For each type and color of water repellent and substrate indicated, 12
by 12 inches in size, with specified water-repellent treatment applied to half of
each Sample.

INFORMATIONAL SUBMITTALS

Qualification Data: For Applicator.

Product Certificates: For each type of water repellent.
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C. Preconstruction Test Reports: For water-repellent-treated substrates.

D. Field quality-control reports.
E. Sample Warranty: For special warranty.

1.5 QUALITY ASSURANCE

A. Applicator Qualifications: An employer of workers trained and approved by
manufacturer.

B. Mockups: Prepare mockups of each required water repellent on each type of
substrate required to demonstrate aesthetic effects, for preconstruction testing,
and to set quality standards for materials and execution.

1.

Locate mockups on masonry sample panels in locations that enable viewing
under same conditions as the completed Work.

a. Size: 10 sq. ft. each.

Approval of mockups does not constitute approval of deviations from the
Contract Documents contained in mockups unless Architect specifically
approves such deviations in writing.

1.6 FIELD CONDITIONS

A. Limitations: Proceed with application only when the following existing and
forecasted weather and substrate conditions permit water repellents to be applied
according to manufacturers' written instructions and warranty requirements:

1.
2.

3.

Concrete surfaces and mortar have cured for not less than 28 days.
Building has been closed in for not less than 30 days before treating wall
assemblies.

Ambient temperature is above 40 deg F and below 100 deg F and will
remain so for 24 hours.

Substrate is not frozen and substrate-surface temperature is above 40
deg F and below 100 deg F.

Rain or snow is not predicted within 24 hours.

Not less than 72 hours have passed since surfaces were last wet.

Windy conditions do not exist that might cause water repellent to be blown
onto vegetation or surfaces not intended to be treated.
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WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer and
Applicator agrees to repair or replace materials that fail to maintain water
repellency specified in "Performance Requirements" Article within specified
warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

PERFORMANCE REQUIREMENTS

Performance: Water repellents shall meet the following performance
requirements as determined by preconstruction testing on manufacturer's
standard substrates representing those indicated for this Project.

Water Absorption: Minimum 90 percent reduction of water absorption after 24
hours for treated compared to untreated specimens when tested according to the
following:

Cast-in-Place Concrete: ASTM C642.

Precast Concrete: ASTM C642.

Cast Stone: ASTM C1195.

Concrete Masonry Units: ASTM C140.

Clay Brick: ASTM C67.

Natural Stone: ASTM C97/C97M.

Portland Cement Plaster (Stucco): ASTM D6532.

Noohkwh =

Water-Vapor Transmission: Comply with one or both of the following:

1.  Maximum 10 percent reduction water-vapor transmission of treated
compared to untreated specimens, according to ASTM E96/E96M.

2. Minimum 80 percent water-vapor transmission of treated compared to
untreated specimens, according to ASTM D1653.

Water Penetration and Leakage through Masonry: Minimum 90 percent reduction
in leakage rate of treated compared to untreated specimens, according to
ASTM E514/E514M.

Durability: Maximum 5 percent loss of water-repellent performance after 2500
hours of weathering according to ASTM G154 compared to water-repellent-
treated specimens before weathering.
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2.2 PENETRATING WATER REPELLENTS

A. Silane/Siloxane-Blend, Penetrating Water Repellent: Clear, silane and siloxane
blend with 400 g/L or less of VOCs.

1. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

Advanced Chemical Technologies, Inc.

AWRC Corporation.

BASF Corporation.

Chemical Products Industries, Inc.

Conproco Corporation.

Degussa Corp.

Euclid Chemical Company (The); an RPM company.
Fabrikem Manufacturing Ltd.

Fox Industries, Inc.

Karnak Corporation.

Kryton International Inc.

Laticrete International, Inc.

Pecora Corporation.

Price Research, Ltd.

PROSOCO, Inc.

Rainguard Products Company.

SaverSystems.

Sika Corporation.

Symons by Dayton Superior.

Tamms; a brand of Euclid Chemical Company; an RPM Company.
TK Products.

Tnemec Inc.

V-Seal Concrete Sealers & Specialty Coatings.
Wacker Chemical Corporation.

XE<ETPTOQTDOSI3ITATTTQTNOQ0TY

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for
compliance with requirements and conditions affecting performance of the Work.
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1. Verify that surfaces are clean and dry according to water-repellent
manufacturer's requirements. Check moisture content in three
representative locations by method recommended by manufacturer.

2. Verify that there is no efflorescence or other removable residues that would
be trapped beneath the application of water repellent.

3.  Verify that required repairs are complete, cured, and dry before applying
water repellent.

Test pH level according to water-repellent manufacturer's written instructions to
ensure chemical bond to silica-containing or siliceous minerals.

Proceed with installation only after unsatisfactory conditions have been
corrected.

PREPARATION

New Construction and Repairs: Allow concrete and other cementitious materials
to age before application of water repellent, according to repellent manufacturer's
written instructions.

Cleaning: Before application of water repellent, clean substrate of substances
that could impair penetration or performance of product according to water-
repellent manufacturer's written instructions and as follows:

1. Cast-in-Place Concrete, Precast Concrete and Concrete Unit Masonry:
Remove oil, curing compounds, laitance, and other substances that inhibit
penetration or performance of water repellents according to ASTM E1857.

Protect adjoining work, including mortar and sealant bond surfaces, from spillage
or blow-over of water repellent. Cover adjoining and nearby surfaces of aluminum
and glass if there is the possibility of water repellent being deposited on surfaces.
Cover live vegetation.

Coordination with Mortar Joints: Do not apply water repellent until pointing mortar
for joints adjacent to surfaces receiving water-repellent treatment has been
installed and cured.

Coordination with Sealant Joints: Do not apply water repellent until sealants for
joints adjacent to surfaces receiving water-repellent treatment have been
installed and cured.

1. Water-repellent work may precede sealant application only if sealant
adhesion and compatibility have been tested and verified using substrate,
water repellent, and sealant materials identical to those required.
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APPLICATION

Manufacturer's Field Service: Engage a factory-authorized service representative
to inspect the substrate before application of water repellent and to instruct
Applicator on the product and application method to be used.

Apply coating of water repellent on surfaces to be treated using 15 psi-pressure
spray with a fan-type spray nozzle to the point of saturation. Apply coating in dual
passes of uniform, overlapping strokes. Remove excess material; do not allow
material to puddle beyond saturation. Comply with manufacturer's written
instructions for application procedure unless otherwise indicated.

1.  Precast Concrete: At Contractor's option, first application of water repellent
may be completed before installing units. Mask mortar and sealant bond
surfaces to prevent water repellent from migrating onto joint surfaces.
Remove masking after repellent has cured.

Apply a second saturation coating, repeating first application. Comply with
manufacturer's written instructions for limitations on drying time between coats
and after rainstorm wetting of surfaces between coats. Consult manufacturer's
technical representative if written instructions are not applicable to Project
conditions.

FIELD QUALITY CONTROL

Testing of Water-Repellent Material: Owner reserves the right to invoke the
following procedure at any time and as often as Owner deems necessary during
the period when water repellent is being applied:

1. Owner will engage the services of a qualified testing agency to sample
water-repellent material being used. Samples of material delivered to
Project site will be taken, identified, sealed, and certified in presence of
Contractor.

2.  Testing agency will perform tests for compliance of water-repellent material
with product requirements.

3.  Owner may direct Contractor to stop applying water repellents if test results
show material being used does not comply with product requirements.
Contractor shall remove noncomplying material from Project site, pay for
testing, and correct deficiency of surfaces treated with rejected materials,
as approved by Architect.

Coverage Test: In the presence of Architect, hose down a dry, repellent-treated
surface to verify complete and uniform product application. A change in surface
color will indicate incomplete application.

1. Notify Architect seven days in advance of the dates and times when
surfaces will be tested.
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2.  Reapply water repellent until coverage test indicates complete coverage.

3.5 CLEANING

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or
damaged by water-repellent application as work progresses. Correct damage to
work of other trades caused by water-repellent application, as approved by
Architect.

B. Comply with manufacturer's written cleaning instructions.

END OF SECTION 07190
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SECTION 07210 - THERMAL INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. Section Includes:

1.

©ONO O AW

Extruded polystyrene foam-plastic board insulation (at perimeter foundation
wall below grade and at other places indicated on drawings).
Polyisocyanurate foam-plastic board insulation (in cavity walls, furred CMU
walls, above grade locations that are not scheduled for spray applied foam
type insulation).

Glass-fiber blanket insulation.

Glass-fiber board insulation.

Mineral-wool blanket insulation.

Mineral-wool board insulation.

Loose-fill insulation.

Spray-applied cellulosic insulation.

B. Related Requirements:

Section 04 2000 "Unit Masonry" for insulation installed in masonry cells.
Section 06 1600 "Sheathing" for foam-plastic board sheathing installed
directly over wood or steel framing.

Section 07 1326 "Self-Adhering Sheet Waterproofing"

Section 07 2119  "Foamed-in-Place Insulation" for spray-applied
polyurethane foam insulation.

Section 07 5419 "Polyvinyl-Chloride (PVC) Roofing"for insulation specified
as part of roofing construction.

Section 09 2900 "Gypsum Board" for sound attenuation blanket used as
acoustic insulation.

1.3 ACTION SUBMITTALS

A. Product Data: For the following:

1.

Extruded polystyrene foam-plastic board insulation.
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Polyisocyanurate foam-plastic board insulation.
Glass-fiber blanket insulation.

Glass-fiber board insulation.

Mineral-wool blanket insulation.

Mineral-wool board insulation.

Loose-fill insulation.

NoOoakwd

1.4 INFORMATIONAL SUBMITTALS

A. Installer's Certification: Listing type, manufacturer, and R-value of insulation
installed in each element of the building thermal envelope.

1. For blown-in or sprayed fiberglass and cellulosic-fiber loose-fill insulation,
indicate initial installed thickness, settled thickness, settled R-value,
installed density, coverage area, and number of bags installed.

2. Sign, date, and post the certification in a conspicuous location on Project
site.

B. Product Test Reports: For each product, for tests performed by a qualified testing
agency.
C. Research Reports: For foam-plastic insulation, from ICC-ES.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to
moisture, soiling, and other sources. Store inside and in a dry location. Comply
with manufacturer's written instructions for handling, storing, and protecting
during installation.

B. Protect foam-plastic board insulation as follows:

1. Do not expose to sunlight except to necessary extent for period of
installation and concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic board
materials to Project site until just before installation time.

3.  Quickly complete installation and concealment of foam-plastic board
insulation in each area of construction.

PART 2 - PRODUCTS

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION

A. Extruded Polystyrene Board Insulation, Type IV: ASTM C578, Type IV, 25-psi
minimum compressive strength; unfaced.
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Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

DiversiFoam Products.

Dow Chemical Company (The).
Kingspan Insulation Limited.
Owens Corning.

Qap oo

Flame-Spread Index: Not more than 25 when tested in accordance with
ASTM E84.

Smoke-Developed Index: Not more than 450 when tested in accordance
with ASTM E84.

Fire Propagation Characteristics: Passes NFPA 285 testing as part of an
approved assembly.

POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION

Polyisocyanurate Board Insulation, Foil Faced: ASTM C1289, foil faced, Type I,
Class 1 or 2.

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

Atlas EPS; a Division of Atlas Roofing Corporation.

Atlas Roofing Corporation.

Carlisle Coatings & Waterproofing Inc.

Dow Chemical Company (The).

Firestone Building Products.

Hunter Panels.

Johns Manville; a Berkshire Hathaway company.

h. Rmayx, Inc.

Fire Propagation Characteristics: Passes NFPA 285 testing as part of an
approved assembly.

Labeling: Provide identification of mark indicating R-value of each piece of
insulation 12 inches and wider in width.

@~poooTD

Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Typel; passing
ASTM E136 for combustion characteristics.

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
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d. Owens Corning.

Flame-Spread Index: Not more than 25 when tested in accordance with
ASTM E84.

Smoke-Developed Index: Not more than 50 when tested in accordance with
ASTM E84.

Labeling: Provide identification of mark indicating R-value of each piece of
insulation 12 inches and wider in width.

MINERAL-WOOL BLANKET INSULATION

Mineral-Wool Blanket Insulation, Unfaced: ASTM C665, Type IA (blankets
without membrane facing); consisting of fibers; passing ASTM E136 for
combustion characteristics.

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

a. Johns Manville; a Berkshire Hathaway company.
b.  Rockwool International.
c.  Thermafiber, Inc.; an Owens Corning company.

Flame-Spread Index: Not more than 25 when tested in accordance with
ASTM E84.

Smoke-Developed Index: Not more than 50 when tested in accordance with
ASTM E84.

Labeling: Provide identification of mark indicating R-value of each piece of
insulation 12 inches and wider in width.

Mineral-Wool Blanket Insulation, Reinforced-Foil Faced: ASTM C665, Type Il
(reflective faced); Category 1 (membrane is a vapor barrier), faced with foil scrim,
foil-scrim kraft, or foil-scrim polyethylene.

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

a. Thermafiber, Inc.; an Owens Corning company.

Flame-Spread Index: Not more than 25 when tested in accordance with
ASTM E84.

Smoke-Developed Index: Not more than 50 when tested in accordance with
ASTM E84.

Labeling: Provide identification of mark indicating R-value of each piece of
insulation 12 inches and wider in width.
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