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SECTION 01 00 00
GENERAL REQUIREMENTS

PART1 GENERAL
1.1 SUMMARY

The project includes all improvements shown in the construction plans and listed within
these specifications and bid documents. The general work includes, but is not limited to,
the construction of new sewage lift stations, force mains, new sewer laterals and collection
system from existing dwellings and buildings within the project boundary. Work includes
decommissioning existing septic tanks and cesspools, new sewer manholes, concrete
works, metal works, demoalition, relocation, replacement, restoration work, electrical work
and other miscellaneous improvements. Contractor shall review the construction plans,
specifications and Invitation for Bid documents thoroughly to conform to all requirements
for this project.

1.2 ORDER OF PRECEDENCE

In general, treat anything mentioned in the specifications but not shown on the drawings or
shown on the drawings but not included in the specifications as if shown or mentioned in
both. In the case of discrepancies between the drawings and specifications, the
specifications take precedence.

1.3 REGULATIONS & PERMITS

The Contractor shall be familiar with all American Samoa Government (ASG) laws,
ordinances and regulations and comply with all applicable portions. Such permits
include, but are not limited to, the requirements of the PNRS review, Land Use
Permit, and Nationwide Permit POH- 2012-00024. Contractor shall secure all necessary
permits before commencing work and shall pay any required permit fees.

1.4 SAFETY

The contractor shall follow all applicable OSHA safety requirements and be aware that
this project may include work within confined spaces. Appropriate safety measures shall be
provided for all construction workers during construction.

1.5 ARCHEOLOGICAL SITES

If, during construction, any previously unidentified archeological sites or remains (such
as artifacts, shell, bone, or charcoal deposits, human burials, rock or coral alignments,
paving, or walls) are encountered, the contractor shall stop work and immediately contact
Addison who will contact David Herdrich of American Samoa Historic Preservation Office
at 699-2316. All work in the immediate area shall also stop until ASHPO is able to assess
the impact and make further recommendations for mitigative measures. The site shall be
cordoned off with orange safety fencing and protected from

disturbance until instructions are received from the APE.
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1.6

1.7

1.8

1.9

SOLID WASTE

Any solid waste generated as a result of construction at the site shall be disposed of at
the Futiga landfill or scrap metal yard at Tafuna. Contact AS-EPA at 633-2304 for
assistance. The contractor shall ensure that adequate solid waste storage and disposal is
provided at the site. Solid waste and scrap metal will not be allowed to accumulate at
the site. All solid waste shall be properly disposed of at the Futiga landfill or scrap metal
yard at Tafuna, or at an AS-EPA approved site. The contractor must ensure that and all
solid waste as a result construction shall not be placed or stored within a zone from
all wetlands, streams, or shoreline areas. Excess dirt, cinder, spoils, concrete, pavement,
and/or excavated materials, must be properly disposed of at the Futiga landfill.

BEST MANAGEMENT PRACTICES

Contractor must ensure that storm water generated on the property during construction
be contained. Drainage must not impact other property, including minimizing runoff to
roads. A storm water control plan shall be submitted to AS-EPA and approved in writing
prior to commencement of any construction activity. The plan must include the treatment of
the storm water. Contractor shall complete a site specific Erosion Control plan in
conformance with other specs section and PNRS permit requirements for the project site
for submittal to the APE for submittal to AS-EPA for review and approval prior to the start
of construction. The contractor shall install Best Management Practices in conformance
with the other Specification Sections and the PNRS permit requirements to prevent erosion
and the escape of soil to roadside, stream and neighbors. Erosion protection shall be
provided and remain in place until soil is permanently stabilized. The work shall be
discontinued during flooding, intense rainfall, storm urge, or high surf conditions where
runoff and turbidity cannot be controlled. The work shall be conducted during the dry
season or when any affected stream has minimal or no flow, to the extent practicable. The
permittee shall make every effort to prevent soil erosion and the escape of debris to streams,
coastal waters, and roads.

PROTECTION OF EXISTING UTILITIES

Contractor shall implement measures to protect existing utilities during construction. Damage
to utilities shall be immediately reported to the APE. An incident report shall be filled within
24 hours. Repair and restoration of utilities shall be the responsibility of the contractor.
Emergency repairs accomplished by the Utility Company shall be paid for by the contractor at
no cost to the contract.

WORK RESTRICTIONS

Work is restricted to the hours of 6:00 AM to 6:00 PM weekdays, holidays excluded unless
approved by the APE. Work after 6:00 PM approval to be given by AS-DHLS, Department of
Homeland Security. Provide 3 days advance notice for coordination with other agencies.
Request for weekend and holiday work shall be in writing. See Construction Note on the Plans.

END OF SECTION 01 00 00
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SECTION 01 11 00
SUMMARY OF WORK

PART1 GENERAL

1.1 REFERENCES

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

A.

ASTM INTERNATIONAL (ASTM)

1. ASTME 2114 (2008) Standard Terminology for Sustainability
Relative to the Performance of Buildings

GREEN BUILDING INITIATIVE (GBI)

1. Green Globes (2004) Green Globes(tm) US Green Building Rating
System

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

1. Energy Star (1992; R 2006) Energy Star Energy Efficiency
Labeling System

U.S. GREEN BUILDING COUNCIL (USGBC)

1. LEED (2002; R 2005) Leadership in Energy and
Environmental Design (tm) Green Building
Rating System for New Construction (LEED-
NC)

1.2 DEFINITIONS

Definitions pertaining to sustainable development are as defined in ASTM E 2114, Section
01 35 40.00 20 ENVIRONMENTAL MANAGEMENT and Section 01 57 20.00 10
ENVIRONMENTAL PROTECTION, and as specified

a.

b.

C.

"Environmentally preferable products” have a lesser or reduced effect on the
environment in comparison to conventional products and services. This
comparison may consider raw materials acquisition, production,
manufacturing, packaging, distribution, reuse, operation, maintenance, or disposal of
the product.

“Operational performance” is the functional behavior of the building as a whole or of
the building components.

"Sustainability" is the balance of environmental, economic, and societal considerations.

Summary of Work
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1.3 SUBMITTALS

ASPA approval is required for submittals. Submittals determined by the APE as not requiring
ASPA approval will be for Contractor Quality Control approval. Submittals shall be submitted
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

1.4 WORK COVERED BY CONTRACT DOCUMENTS
1.4.1 Project Description

The project includes all improvements shown in the construction plans and listed within
these specifications and bid documents. The general work includes, but is not limited to,
the construction of new sewage lift stations, force mains, new sewer laterals and collection
system from existing dwellings and buildings within the project boundary. Work includes
decommissioning existing septic tanks and cesspools, new sewer manholes, concrete
works, metal works, demolition, relocation, replacement, restoration work, electrical work
and other miscellaneous improvements. Contractor shall review the construction plans,
specifications and Invitation for Bid documents thoroughly to conform to all requirements
for this project.

1.4.2 Location

The work shall be located between Atu'u, Leloaloa and Aua, Pago Pago, Tutuila Island
American Samoa and the gravity line starts from Atu’u approximately as indicated. The exact
location will be shown by the APE.

1.4.3 Connection to all homes is required.

It is the intent of this project to provide sewer house connections to each existing home within
the construction area and the Contractor will have to locate during their bidding or they will
provide reasonable rate for connecting the customers. The plans reflect each house in place
at the time of the design survey. No change order to be entertained.

1.5 CONTRACT DRAWINGS

The following drawings accompany this specification and are a part thereof.
Civil Drawings No. C-001 thru C-070 and E-000 to E-602.

Five sets of full size contract drawings, maps, and specifications will be furnished to
the Contractor without charge. Reference publications will not be furnished.

Contractor shall immediately check furnished drawings and notify the ASPA of any
discrepancies.

1.6 WORK RESCHEDULING

Contractor shall allow for a maximum of 7 calendar days where construction activity is
prohibitive. Further allowance for 7 calendar days of excavation and subsurface activity
abeyance shall be imposed where other construction activities are permitted.

Summary of Work
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ASPA will provide 24 hour notification each time the restrictions are invoked. Normal duty
hours for work shall be from 6:00 a.m. to 6:00 p.m., Monday through Friday. Requests
for additional work shall require written approval from the APE 7 days in advance of the
proposed work period.

1.7 ON-SITE PERMITS

1.7.1 Utility Outage Requests and Utility Connection Requests

Notify the APE at least 72 hours prior to starting excavation work. Contractor is responsible
for marking and verifying all utilities not marked.

Work shall be scheduled to hold outages to a minimum.

APE may permit utility outages at his discretion.

Requests for utility outages and connections shall be made in writing to the APE at least 7
calendar days in advance of the time required. Each request shall state the system involved,
area involved, approximate duration of outage, and the nature of work involved.

1.8 LOCATION OF UNDERGROUND FACILITIES

Obtain digging permits prior to start of excavation by contacting the APE 15 calendar days in
advance.

1.9 SALVAGE MATERIAL AND EQUIPMENT
Items designated by the APE to be salvaged shall remain the property of the ASPA.

The salvaged property shall be segregated, itemized, delivered, and off-loaded at the ASPA
designated storage area.

Contractor shall maintain property control records for material or equipment designated as
salvage. Contractor's system of property control may be used if approved by the APE.
Contractor shall be responsible for storage and protection of salvaged materials and
equipment until disposition by the APE.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

Not used.

END OF SECTION 01 11 00
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SECTION 01 20 00.00 20
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL
1.1 REFERENCES
Not Used

1.2 SUBMITTALS

ASPA approval is required for submittals. The following shall be submitted in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Schedule of Prices

1.3 SCHEDULE OF PRICES
1.3.1 Data Required

Within 15 calendar days of notice of award, prepare and deliver to the APE a Schedule
of Prices (construction contract) as directed by the APE. Provide a detailed breakdown of
the contract price, giving quantities for each of the various kinds of work, unit prices,
and extended prices. Costs shall be summarized and totals provided for each construction
category.

1.3.2 Schedule Instructions

Payments will not be made until the Schedule of Prices has been submitted to and
accepted by the APE.

1.4 PAYMENTS TO THE CONTRACTOR
Payments will be made on submission of itemized requests by the Contractor which comply
with the requirements of this section, and will be subject to reduction for over-payments
or increase for underpayments made on previous payments to the Contractor. Payments
shall be made in accordance with ASPA's General Terms and Conditions.

1.4.1  Obligation of ASPA Payments
The obligation of the ASPA to make payments required under the provisions of this contract
will, at the discretion of the APE, be subject to reductions and/or suspensions permitted
under ASPA regulations including the following:

a. Reasonable deductions due to defects in material or workmanship;

b. Claims which the ASPA may have against the Contractor under or in connection
with this contract;

Price and Payment Procedures
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C. Unless otherwise adjusted, repayment to the ASPA upon demand for
overpayment made to the Contractor; and

1.4.2  Payment for Onsite and Offsite Materials

Progress payments may be made to the contractor for materials delivered on the site,
under the following conditions:

a. Materials delivered on the site but not installed, including completed preparatory work,
and off-site materials to be considered for progress payment shall be major high cost,
long lead, special order, or specialty items, not susceptible to deterioration or physical
damage in storage or in transit to the construction site.

b. Materials to be considered for progress payment prior to installation shall be
specifically and separately identified in the Contractor's estimates of work submitted
for the APE approval in accordance with Schedule of Prices of this contract.

c. Materials are adequately insured and protected from theft and exposure.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION
Not Used

END OF SECTION 01 20 00.00 20
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SECTION 01 32 01.00 10
PROJECT SCHEDULE

PART 1 GENERAL

1.1 DEFINITIONS

AF
APE
AREA
AS
CATW
CLIN
CPM
EF

ES
FOW
NTP
O&M
oD
PHAS
RD
REA
RESP
SF

1.2 SUBMITTALS

Actual Finish

ASPA Project Engineer
Work Area Coding

Actual Start

Category of Work Coding
Contract Line Item

Critical Path Method

Early Finish

Early Start

Feature of Work Coding
Notice to Proceed
Operations & Maintenance
Original Durations

Phase of Work Coding
Remaining Duration

Request for Equitable Adjustment
Activity Responsibility Coding
Start to Finish

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

SD-01 Preconstruction
Submittals
Project Schedule

1.3 QUALITY ASSURANCE

Designate an authorized representative to be responsible for the preparation of the schedule
and all required updating (activity status) and preparation of reports. The authorized
representative shall be experienced in scheduling projects similar in nature to this project
and shall be experienced in the use of the scheduling software that meets the requirements
of this specification.

PART 2 PRODUCTS

Not Used

Project Schedule
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PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

This project involves extensive interaction with the public with significant disruption of traffic and
work within housing neighborhoods. Tight and accurate scheduling of work is necessary to
minimize inconvenience and disruption to public activities. Therefore, the detailed scheduling
procedures described in this Section are necessary. Prepare for approval a Project Schedule,
as specified herein, pursuant to ASPA's Contract Clauses. Show in the schedule the
sequence in which the Contractor proposes to perform the work and dates on which the
Contractor contemplates starting and completing all schedule activities. The scheduling of
the entire project, including the design and construction sequences, is required. The
scheduling of construction design and construction is the responsibility of the Contractor.
Contractor management personnel shall actively participate in its development.
Subcontractors and suppliers Designers, Subcontractors and suppliers working on the
project shall also contribute in developing and maintaining an accurate Project Schedule.
Provide a schedule that is a forward planning as well as a project monitoring tool.

3.1.1 Approved Project Schedule

Use the approved Project Schedule to measure the progress of the work and to aid
in evaluating time extensions. Make the schedule cost loaded and activity coded. The
schedule will provide the basis for all progress payments. If the Contractor fails to submit
any schedule within the time prescribed, the APE may withhold approval of progress
payments until the Contractor submits the required schedule.

3.1.2 Schedule Status Reports

Provide a Schedule Status Report on at least a monthly basis. If, in the opinion of the APE,
the Contractor falls behind the approved schedule, take steps necessary to improve
its progress including those that may be required by the APE, without additional cost to
the ASPA. In this circumstance, the APE may require the Contractor to increase the number
of shifts, overtime operations, days of work, and/or the amount of construction plant, and
to submit for approval any supplementary schedule or schedules as the APE deems
necessary to demonstrate how the approved rate of progress will be regained.

3.1.3 Default Terms

Failure of the Contractor to comply with the requirements of the APE shall be grounds for
a determination, by the APE, that the Contractor is not prosecuting the work with
sufficient diligence to ensure completion within the time specified in the contract. Upon
making this determination, the APE may terminate the Contractor's right to proceed with the
work, or any separable part of it, in accordance with the default terms of the contract

3.2 BASIS FOR PAYMENT AND COST LOADING

Use the schedule as the basis for determining contract earnings during each update period
and therefore the amount of each progress payment. Lack of an approved schedule update,
or qualified scheduling personnel, will result in the inability of the APE to evaluate contract
earned value for the purposes of payment. Failure of the Contractor to provide all required
information will result in the disapproval of the preliminary, initial and subsequent schedule
Project Schedule
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updates. In the event schedule revisions are directed by the APE and those revisions have
not been included in subsequent revisions or updates, the APE may hold

retainage up to the maximum allowed by contract, each payment period, until such
revisions to the Project Schedule have been made. Activity cost loading shall be reasonable,
as determined by the APE. The aggregate value of all activities coded to a contract item shall
equal the value of the item on the Schedule.

3.3 PROJECT SCHEDULE DETAILED REQUIREMENTS

The computer software system utilized to produce and update the Project Schedule shall
be capable of meeting all requirements of this specification. Failure of the Contractor to
meet the requirements of this specification will result in the disapproval of the schedule.

3.1 Critical Path Method

Use the Critical Path Method (CPM) of network calculation to generate the Project
Schedule. Prepare the Project Schedule using the Precedence Diagram Method (PDM).

.3.2 Level of Detail Required

Develop the Project Schedule to an appropriate level of detail. Failure to develop the Project
Schedule to an appropriate level of detail, as determined by the APE, will result in its
disapproval. The APE will consider, but is not limited to, the following characteristics and
requirements to determine appropriate level of detail:

.3.2.1  Activity Durations

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

.3.2.2 Design and Permit Activities

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

.3.2.3 Procurement Activities

The schedule must include activities associated with the submittal, approval, procurement,
fabrication and delivery of long lead materials, equipment, fabricated assemblies and supplies.
Long lead procurement activities are those with an anticipated procurement sequence of over
90 calendar days. A typical procurement sequence includes the string of activities: submit,
approve, procure, fabricate, and deliver.

Project Schedule
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3.3.24  Mandatory Tasks
The following tasks must be included and properly scheduled:
a. Submission, review and acceptance of design packages.
b. Submission of mechanical/electrical/information systems layout drawings.
c. Submission and approval of O & M manuals.
d. Submission and approval of as-built drawings.
e. Submission and approval of data and installed equipment lists.

f.  Develop the schedule logic associated with testing and commissioning of
mechanical systems to a level of detail as required by the APE.

g. Controls testing plan submission.
h. Controls testing.
i. Performance Verification testing.
j-  Other systems testing, if required.
k. Contractor's pre-final inspection.
I.  Correction of punchlist from Contractor's pre-final inspection.
m. ASPA’s pre-final inspection.
n. Correction of punch list from ASPA’s pre-final inspection.
0. Final inspection

3.3.25 ASPA Activities
Show ASPA and other agency activities that could impact progress. These activities include,
but are not limited to: approvals, design reviews, environmental permit approvals by
regulators, inspections, and utility tie-in.

3.3.2.6  Activity Responsibility Coding (RESP)
Assign responsibility Code for all activities to the Prime Contractor, Subcontractor or ASPA
agency responsible for performing the activity. Activities coded with an ASPA Responsibility
code include, but are not limited to: ASPA approvals, ASPA design reviews and environmental
permit approvals by State regulators. Code all activites not coded with an ASPA
Responsibility Code to the Prime Contractor or Subcontractor responsible to perform
the work. Activities shall not have more than one Responsibility Code. Examples of
acceptable activity code values are: DOR (for the designer of record); ELEC (for the
electrical subcontractor); and MECH (for the mechanical subcontractor); Unacceptable code

Project Schedule
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values are abbreviations of the names of subcontractors.
3.3.2.7  Activity Work Area Coding

Assign Work Area code to activities based upon the work area in which the activity occurs.
Define work areas based on resource constraints or space constraints that would preclude
a resource, such as a particular trade or craft work crew, from working in more

than one work area at a time due to restraints on resources or space. Examples of Work
Area Coding include different areas within a floor of a building, different floors within a
building, and different buildings within a complex of buildings. Activities shall not have
more than one Work Area Code. Not all activities are required to be Work Area coded. A
lack of Work Area coding will indicate the activity is not resource or space constrained.

3.3.2.8 Contract Changes/Requests for Equitable Adjustment (REA) Coding

Assign Activity code to any activity or sequence of activities added to the schedule as a result
of a Contract Modification, when approved by the APE, with a Contract Changes/REA Code.
Key all Code values to the ASPA's modification numbering system. Any activity or sequence
of activities added to the schedule as a result of alleged constructive changes made by
the ASPA may be added to a copy of the current schedule, subject to the approval of the
APE. Assign Activity codes for these activities with a Contract Changes/REA Code. Key
the code values to the Contractor's numbering system. Approval to add these activities
does not necessarily mean the ASPA accepts responsibility and, therefore, liability for
such activities and any associated impacts to the schedule, but rather the ASPA recognizes
such activities are appropriately added to the schedule for the purposes of maintaining
a realistic and meaningful schedule. Such activities shall not be Responsibility Coded to
the ASPA unless approved. An activity shall not have more than one Contract Changes/REA
Code.

3.3.29 Contract Line Item (CLIN) Coding

Code all activities to the CLIN on the Contract Line Item Schedule to which the activity
belongs. An activity shall not contain more than one CLIN Iltem Code. CLIN Item code
all activities, even when an activity is not cost loaded.

3.3.2.10 Phase of Work Coding (PHAS)

Assign Phase of Work Code to all activities based upon the phase of work in which
the activity occurs. Code activities to either a Design Phase or a Construction Phase. Code
fast track design and construction phases proposed by the Contractor to allow filtering and
organizing the schedule by fast track design and construction packages. If the contract
specifies construction phasing with separately defined performance periods, identify a
Construction Phase Code to allow filtering and organizing the schedule accordingly. Each
activity shall be identified with a single project phase and have only one Phase of Work code.

3.3.2.11  Category of Work Coding (CATW)

Assign Category of Work Code to all Activities based upon the category of work to which
the activity belongs. Category of Work Code must include, but is not limited to: design,
design submittal, design reviews, review conferences, permits, construction submittals,
construction submittal approvals, Acceptance, Procurement, Fabrication, Delivery, Weather
Project Schedule
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Sensitive Installation, Non-Weather Sensitive Installation, Start-Up, Test and Turnover.
Assign a Category of Work Code to each activity. Each activity shall have only one Category
of Work Code.

3.3.2.12 Definable Features of Work Coding (FOW1, FOW2, FOW3)

Assign a Definable Feature of Work Code to appropriate activities based on the
definable feature of work to which the activity belongs. Definable Feature of Work is defined
in Specification Section 01 45 00.00 10 QUALITY CONTROL. An activity shall not have
more than one Definable Feature of Work Code. Not all activities are required to be
Definable Feature of Work Coded.

3.3.3  Scheduled Project Completion and Activity Calendars

The schedule interval shall extend from NTP date to the required contract completion date.
The contract completion activity (End Project) shall finish based on the required contract
duration in the accepted contract proposal, as adjusted for any approved contract time
extensions. The first scheduled work period shall be the day after NTP is received by
the Contractor. Schedule activities on a calendar to which the activity logically belongs.
Activities may be assigned to a 7 day calendar when the contract assigns calendar day
durations for the activity such as an ASPA Acceptance activity. If the Contractor intends to
perform physical work less than seven days per week, schedule the associated activities
on a calendar with non-work periods identified including weekends and holidays. Assign
the Category of Work Code - Weather Sensitive Installation to those activities that are
weather sensitive. Original durations must account for anticipated normal adverse weather.
The ASPA will interpret all work periods not identified as non-work periods on each calendar
as meaning the Contractor intends to perform work during those periods.

3.3.3.1 Project Start Date

The schedule shall start no earlier than the date on which the NTP was acknowledged.
Include as the first activity in the project schedule an activity called "Start Project" (or NTP).
The "Start Project” activity shall have an "ES" constraint date equal to the date that the NTP
was acknowledged, and a zero day duration.

3.3.3.2  Schedule Constraints and Open Ended Logic

Constrain completion of the last activity in the schedule by the contract completion date.
Schedule calculations shall result in a negative float when the calculated early finish date
of the last activity is later than the contract completion date. Include as the last activity in
the project schedule an activity called "End Project". The "End Project” activity shall have an
"LF" constraint date equal to the contract completion date for the project, and with a
zero day duration or by using the "project must finish by" date in the scheduling software.
The schedule shall have no constrained dates other than those specified in the contract. The
use of artificial float constraints such as "zero fee float" or "zero total float" are typically
prohibited. There shall only be 2 open ended activities: Start Project (or NTP) with no
predecessor logic and End Project with no successor logic.

Project Schedule
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3.3.3.3 Early Project Completion

In the event the Preliminary or Initial project schedule calculates an early completion date
of the last activity prior to the contract completion date, identify those activities that it intends
to accelerate and/or those activities that are scheduled in parallel to support the
Contractor's "early" completion. The last activity shall have a late finish constraint equal
to the contract completion date and the schedule will calculate positive float. The ASPA will
not approve an early completion schedule with zero float on the longest path. The ASPA is
under no obligation to accelerate activities for which it is responsible to support a
proposed early contract completion.

3.3.4 Interim Completion Dates

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

3.34.1 Start Phase

Include as the first activity for a project phase an activity called "Start Phase X" where
"X" refers to the phase of work. The "Start Phase X" activity shall have an "ES" constraint
date equal to the date on which the NTP was acknowledged, and a zero day duration.

3.34.2 End Phase

Include as the last activity for a project phase an activity called "End Phase X" where
"X" refers to the phase of work. The "End Phase X" activity shall have an "LF" constraint
date equal to the specified completion date for that phase and a zero day duration.

3.34.3 Phase "X" Hammock

Include a hammock type activity for each project phase called "Phase X" where "X" refers
to the phase of work. The "Phase X" hammock activity shall be logically tied to the earliest
and latest activities in the phase.

3.3.5 Default Progress Data Disallowed

Do not automatically update Actual Start and Finish dates with default mechanisms that may
be included in the scheduling software. Activity Actual Start (AS) and Actual Finish (AF) dates
assigned during the updating process shall match those dates provided from Contractor
Quality Control Reports. Failure of the Contractor to document the AS and AF dates on
the Daily Quality Control report for every in-progress or completed activity, and failure to
ensure that the data contained on the Daily Quality Control reports is the sole basis for
schedule updating shall result in the disapproval of the Contractor's updated schedule and
the inability of the APE to evaluate Contractor progress for payment purposes. Updating
of the percent complete and the remaining duration of any activity shall be independent
functions. Disable program features which calculate one of these parameters from the other.
3.3.6  Out-of-Sequence Progress

Activities that have progressed before all preceding logic has been satisfied (Out-of-
Project Schedule
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Sequence Progress) will be allowed only on a case-by-case basis subject to approval by
the APE. Propose logic corrections to eliminate all out of sequence progress or justify not
changing the sequencing for approval prior to submitting an updated project schedule.
Correct out of sequence progress that continues for more than two update cycles by logic
revision, as approved by the APE.

3.3.7 Negative Lags and Start to Finish Relationships

Lag durations contained in the project schedule shall not have a negative value. Do not use
Start to Finish (SF) relationships.

3.3.8 Calculation Mode

Schedule calculations shall retain the logic between predecessors and successors even when
the successor activity starts and the predecessor activity has not finished. Software features
that in effect sever the tie between predecessor and successor activities when the successor
has started and the predecessor logic is not satisfied ("progress override") will not be allowed.

3.3.9 Milestones

The schedule must include milestone activities for construction/installation of Lift Station No.
1 is to be commissioned first so the first batch of customers are link to the system and then
followed by Lift Station No. 2 and Lift Station No. 3.

3.4 PROJECT SCHEDULE SUBMISSIONS

Provide the submissions as described below. The data electronic file copy, reports, and
network diagrams required for each submission are contained in paragraph SUBMISSION
REQUIREMENTS.

3.4.1  Preliminary Project Schedule Submission

Submit the Preliminary Project Schedule, defining the Contractor's planned operations for
the first 90 calendar days for approval within 15 calendar days after the NTP is
acknowledged. The approved Preliminary Project Schedule will be used for payment
purposes not to exceed 90 calendar days after NTP. Completely cost load the Preliminary
Project Schedule to balance the contract award CLINS shown on the Price Schedule.
Detail it for the first 90 calendar days. It may be summary in nature for the remaining
performance period. It must be early start and late finish constrained and logically tied as
previously specified. The Preliminary Project Schedule forms the basis for the Initial Project
Schedule specified herein and must include all of the required Plan and Program
preparations, submissions and approvals identified in the contract (for example, Quality
Control Plan, Safety Plan, and Environmental Protection Plan) as well as design activities,
the planned submissions of all early design packages, permitting activities, design review
conference activities and other non-construction activities intended to occur within the first
90 calendar days. Schedule any construction activities planned for the first 90 calendar
days after NTP. Constrain planned construction activities by ASPA acceptance of the
associated design package(s) and all other specified Program and Plan approvals. Activity
code any activities that are summary in nature after the first 90 calendar days with
Responsibility Code (RESP) and Feature of Work code (FOW1, FOW2, FOW3).
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3.4.2 Initial Project Schedule Submission

Submit the Initial Project Schedule for approval within 42 calendar days after NTP. The
schedule shall demonstrate a reasonable and realistic sequence of activities which represent
all work through the entire contract performance period. The Initial Schedule shall be at
a reasonable level of detail as determined by the APE. Include in the design-build
schedule detailed design and permitting activities, including but not limited to identification
of individual design packages, design submission, reviews and conferences; permit
submissions and any required ASPA actions; and long lead item acquisition prior to design
completion. Also cover in the preliminary design-build schedule the entire construction effort
with as much detail as is known at the time but, as a minimum, include all construction
start and completion milestones, and detailed construction activities through the dry-in
milestone, including all activity coding and cost loading. Include the remaining construction,
including cost loading, but it may be scheduled summary in nature. As the design proceeds
and design packages are developed, fully detail the remaining

construction activities concurrent with the monthly schedule updating process. Constrain
construction activities by ASPA acceptance of associated designs. When the design is
complete, incorporate into the then approved schedule update all remaining detailed
construction activities that are planned to occur after the dry-in milestone.

3.4.3 Design Package Schedule Submission

With each design package submitted to the ASPA, submit a frag-net schedule extracted from
the then current Preliminary, Initial or Updated schedule which covers the activities
associated with that Design Package including construction, procurement and permitting
activities.

3.4.4  Periodic Schedule Updates

Based on the result of the meeting, specified in Periodic Schedule Update Meetings, submit
periodic schedule updates. These submissions will enable the APE to assess Contractor's
progress. If the Contractor fails or refuses to furnish the information and project schedule
data, which in the judgment of the APE or authorized representative is necessary for verifying
the Contractor's progress, the Contractor shall be deemed not to have provided an estimate
upon which progress payment may be made. Update the schedule to include detailed, lower
WABS level construction activities as the design progresses, but not later than the submission
of the final, un-reviewed design submission for each separate design package. The APE may
require submission of detailed schedule activities for any distinct construction that is started
prior to submission of a final design submission, if such activity is authorized.

3.5 SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule, and every
Periodic Schedule Update throughout the life of the project:
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3.5.1 Data Electronic File Copy

Provide two sets of data Electronic File Copy containing the project schedule in the backup
format. Each Electronic File Copy shall also contain all previous update backup files. File
Label each Electronic File Copy indicating the type of schedule (Preliminary, Initial, Update),
full contract number, Data Date and file name. Each schedule shall have a unique file name
as determined by the Contractor.

3.5.2 Narrative Report

Provide a Narrative Report with the Preliminary, Initial, and each Periodic Update of
the project schedule, as the basis of the progress payment request. The Narrative Report
shall include: a description of activities along the 2 most critical paths where the total float
is less than or equal to 20 work days, a description of current and anticipated problem
areas or delaying factors and their impact, and an explanation of corrective actions taken
or required to be taken. The narrative report is expected to communicate to the ASPA, the
Contractor's thorough analysis of the schedule output and its plans to compensate for
any problems, either current or potential, which are revealed through that analysis. Identify
and explain why any activities that, based their calculated late dates, should have either
started or finished during the update period but did not.

3.5.3 Approved Changes Verification

Include only those project schedule changes in the schedule submission that have
been previously approved by the APE. The Narrative Report shall specifically
reference, on an activity by activity basis, all changes made since the previous period and
relate each change to documented, approved schedule changes.

3.5.4  Schedule Reports

The format, filtering, organizing and sorting for each schedule report shall be as directed
by the ( APE. Typically reports shall contain: Activity Numbers, Activity Description, Original
Duration, Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, Late
Finish Date, Total Float, Actual Start Date, Actual Finish Date, and Percent Complete. The
following lists typical reports that will be requested. One or all of these reports may
be requested for each schedule submission.

3.5.4.1 Activity Report
A list of all activities sorted according to activity number.
3.5.4.2 Logic Report

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

3.5.4.3 Total Float Report

A list of all incomplete activities sorted in ascending order of total float. List activities which

have the same amount of total float in ascending order of Early Start Dates. Do not show
completed activities on this report.

Project Schedule

013201.0010-10



3.5.44 Earnings Report by CLIN

A compilation of the Contractor's Total Earnings on the project from the NTP to the data date.
This report shall reflect the earnings of specific activities based on the agreements made
in the schedule update meeting defined herein. Provided that the Contractor has furnished
a complete schedule update, this report shall serve as the basis of determining

progress payments. Group activities by CLIN item number and sort by activity number.
This report shall: sum all activities coded to a particular CLIN and provide a CLIN item
percent earned value; and complete and sum CLIN items to provide a total project percent
complete. The printed report shall contain, for each activity: the Activity Number,

Activity Description, Original Budgeted Amount, Total Quantity, Quantity to Date, Percent
Complete (based on cost), and Earnings to Date.

3.5.5 Network Diagram

The network diagram is required for the Preliminary, Initial and Periodic Updates. The network
diagram shall depict and display the order and interdependence of activities and the
sequence in which the work is to be accomplished. The APE will use, but is not limited to,
the following conditions to review compliance with this paragraph:

3551 Continuous Flow

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

3.5.5.2 Project Milestone Dates

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

3.5.5.3  Critical Path
Clearly show the critical path.

3.5.54 Banding
Organize activities as directed to assist in the understanding of the activity sequence.
Typically, this flow will group activities by category of work, work area and/or responsibility.

3.555 S-Curves
Earnings curves showing projected early and late earnings and earnings to date.
3.6 PERIODIC SCHEDULE UPDATE MEETINGS

Conduct periodic schedule update meetings for the purposes of reviewing the Contractor's
proposed out of sequence corrections, determining causes for delay, correcting logic,
maintaining schedule accuracy and determining earned value. Meetings shall occur at least
monthly within five days of the proposed schedule data date and after the Contractor
Project Schedule
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has updated the schedule with ASPA concurrence respecting actual start dates, actual
finish dates, remaining durations and percent complete for each activity it intend to status.
Provide a computer with the scheduling software loaded and a projector during the
meeting which allows all meeting participants to view the proposed schedule update during
the meeting. The meeting and resultant approvable schedule update shall be a condition
precedent to a formal submission of the update as described in

Submission Requirements and to the submission of an invoice for payment. The meeting
will be a working interactive exchange which will allow the ASPA and the Contractor the
opportunity to review the updated schedule on a real time and interactive basis. The
Contractor's authorized scheduling representative will organize, sort, filter and schedule
the update as requested by the ASPA. The meeting will last no longer than 8 hours. A rough
draft of the proposed activity logic corrections and narrative report shall be provided to the
ASPA 48 hours in advance of the meeting. The Contractor's Project Manager and
Authorized Scheduler shall attend the meeting with the Authorized Representative of the
APE.

3.6.1 Update Submission Following Progress Meeting

Submit a complete update of the project schedule containing all approved progress,
revisions, and adjustments, pursuant to paragraph Submission Requirements not later than
4 working days after the periodic schedule update meeting, reflecting only those changes
made during the previous update meeting.

3.6.2 Status of Activities

Update information, including Actual Start Dates (AS), Actual Finish Dates (AF), Remaining
Durations (RD), and Percent Complete shall be subject to the approval of the ASPA prior
to the meeting. As a minimum, address the following items on an activity by activity basis
during each progress meeting.

3.6.2.1 Start and Finish Dates

Accurately show the status of the AS and/or AF dates for each activity currently in-progress
or completed since the last update. The ASPA may allow an AF date to be assigned with
the percent complete less than 100% to account for the value of work remaining but not
restraining successor activities. Only assign AS dates when actual progress occurs on
an activity.

3.6.2.2  Remaining Duration

Update the estimated RD for all incomplete activities independent of Percent Complete.
Remaining Durations may exceed the activity OD or may exceed the activity's prior update
RD if the ASPA considers the current OD or RD to be understated based on current progress,
insufficient work crews actually manning the job, unrealistic OD or deficiencies that must
be corrected that restrain successor activities.

3.6.2.3  Percent Complete

Update the percent complete for each activity started based on the realistic assessment
of earned value. Activities which are complete but for remaining minor punch list work and
which do not restrain the initiation of successor activities may be declared 100 percent
Project Schedule
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complete. To allow for proper schedule management, cost load the correction of punch list
from ASPA pre- final inspection activity not less than 1 percent of the total contract value,
which activities may be declared 100 percent complete upon completion and correction
of all punch list work identified during ASPA pre-final inspection(s).

3.6.2.4  Logic Changes

Specifically identify and discuss all logic changes pertaining to NTP on change orders,
change orders to be incorporated into the schedule, Contractor proposed changes in work
sequence, corrections to schedule logic for out-of-sequence progress, and other changes
that have been made pursuant to contract provisions. The ASPA will only

approve logic revisions for the purpose of keeping the schedule valid in terms of its
usefulness in calculating a realistic completion date, correcting erroneous logic ties, and
accurately sequencing the work.

3.6.2.5  Other Changes

Other changes required due to delays in completion of any activity or group of activities
include: 1) delays beyond the Contractor's control, such as strikes and unusual weather.
2) delays encountered due to submittals, Government Activities, deliveries or work
stoppages which make re-planning the work necessary. 3) Changes required to correct a
schedule that does not represent the actual or planned prosecution and progress of the work.

3.7 REQUESTS FOR TIME EXTENSIONS

In the event the Contractor believes it is entitled to an extension of the contract performance
period, completion date, or any interim milestone date, furnish the following for a
determination by the APE: justification, project schedule data, and supporting evidence as
the APE may deem necessary. Submission of proof of excusable delay, based on revised
activity logic, duration, and costs (updated to the specific date that the delay occurred) is a
condition precedent to any approvals by the ASPA. In response to each Request For
Proposal issued by the ASPA, submit a schedule impact analysis demonstrating whether
or not the change contemplated by the ASPA impacts the critical path.

3.7.1  Justification of Delay

The project schedule shall clearly display that the Contractor has used, in full, all the float time
available for the work involved with this request. APE determination as to the number of
allowable days of contract extension shall be based upon the project schedule updates
in effect for the time period in question, and other factual information. Actual delays that
are found to be caused by the Contractor's own actions, which result in a calculated
schedule delay, will not be a cause for an extension to the performance period, completion
date, or any interim milestone date.

3.7.2  Submission Requirements

Submit a justification for each request for a change in the contract completion date of less
than 2 weeks based upon the most recent schedule update at the time of the NTP
or constructive direction issued for the change. Such a request shall be in accordance with
the requirements of other appropriate Contract Clauses and shall include, as a minimum:
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A list of affected activities, with their associated project schedule activity number.
A brief explanation of the causes of the change.

An analysis of the overall impact of the changes proposed.

A sub-network of the affected area.

coop

Identify activities impacted in each justification for change by a unique activity code contained
in the required data file.

3.7.3  Additional Submission Requirements

The APE may request an interim update with revised activities for any requested time
extension of over 2 weeks. Provide Electronic File Copy within 4 days of the APE request.

3.8 DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time, submit proposed
schedule revisions to the APE within 2 weeks of the NTP being issued. The APE

will approve proposed revisions to the schedule prior to inclusion of those changes within
the project schedule. If the Contractor fails to submit the proposed revisions, the APE may
furnish the Contractor with suggested revisions to the project schedule. Include these
revisions in the project schedule until revisions are submitted and final changes and
impacts have been negotiated. If the Contractor has any objections to the revisions furnished
by the APE, advise the APE within 2 weeks of receipt of the revisions. Regardless of the
objections, continue to update the schedule with the (APE revisions until a mutual
agreement in the revisions is reached. If the Contractor fails to submit alternative revisions
within 2 weeks of receipt of the APE proposed revisions, the Contractor will be deemed to
have concurred with the APE proposed revisions. The proposed revisions will then be the
basis for an equitable adjustment for performance of the work.

3.9 WEEKLY PROGRESS MEETINGS

a. Meet weekly with the ASPA (or as otherwise mutually agreed to) between the meetings
described in paragraph Periodic Schedule Update Meetings for the purpose of jointly
reviewing the actual progress of the project as compared to the as planned progress
and to review planned activities for the upcoming two weeks. The then current and
approved schedule update shall be used for the purposes of this meeting and for the
production and review of reports. The Contractor's Project Manager and the Authorized
Representative of the APE shall attend. The weekly progress meeting will address
the status of RFI's, RFP's and Submittals.

b. Provide a bar chart produced by the scheduling software, organized by Total Float
and Sorted by Early Start Date, and a two week "look-ahead" schedule by filtering all
schedule activities to show only current ongoing activities and activities schedule to start
during the upcoming two weeks, organized by Work Area Code (AREA) and sorted
by Early Start Date.
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c. The ASPA and the Contractor shall jointly review the reports. If it appears that activities
on the longest path(s) which are currently driving the calculated completion date (driving
activities), are not progressing satisfactorily and therefore could jeopardize timely project
completion, corrective action must be taken immediately. Corrective action includes
but is not limited to: increasing the number of work crews; increasing the number of
work shifts; increasing the number of hours worked per shift; and determining if ASPA
responsibility coded activities require ASPA corrective action.

3.10 OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for the exclusive use
of either the ASPA or the Contractor.

END OF SECTION 01 32 01.00 10
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SECTION 01 33 00
SUBMITTAL PROCEDURES
PART1 GENERAL

The APE may request submittals in addition to those specified when deemed necessary
to adequately describe the work covered in the respective sections.

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

Each submittal is to be complete and in sufficient detail to allow ready determination
of compliance with contract requirements.

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

Submittals requiring ASPA approval are to be scheduled and made prior to the acquisition
of the material or equipment covered thereby. Contractor is to understand the fact that
American Samoa is a very remote location and long lead times for shipping materials and
equipment are normal. Contractor must exercise extreme care and diligence in obtaining
approvals of all materials and equipment with enough advance notice in order to maintain
the construction schedule. Pick up and dispose of samples not incorporated into the work in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in compliance with
existing laws and regulations.

1.1 DEFINITIONS
1.1.1 Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections. Submittals are identified
by Submittal Description (SD) numbers and titles as follows:

SD-01 Preconstruction Submittals

Submittals which are required prior to start of construction (work) issuance of contract
notice to proceed or commencing work on site or the start of the next major phase of
the construction on a multi-phase contract, includes schedules, tabular list of data, or
tabular list including location, features, or other pertinent information regarding
products, materials, equipment, or components to be used in the work.

Certificates of insurance
Surety bonds

List of proposed Subcontractors
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List of proposed products
Construction Progress Schedule
Network Analysis Schedule
(NAS) Submittal register
Schedule of prices

Health and safety plan

Waork plan

Quality Control (QC) plan

Environmental protection plan

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate some portion
of the work.

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

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

SD-03 Product Data

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

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

SD-04 Samples

Fabricated or un-fabricated physical examples of materials, equipment or
workmanship that illustrate functional and aesthetic characteristics of a material
or product and establish standards by which the work can be judged.

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

Field samples and mock-ups constructed on the project site establish standards
by which the ensuring work can be judged. Includes assemblies or portions of
assemblies which are to be incorporated into the project and those which will
be removed at conclusion of the work
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SD-05 Design Data

Design calculations, mix designs, analysis or other data pertaining to part of work.
Design submittals, design substantiation submittals and extensions of design
submittals.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a material, product
or system to be provided has been tested in accord with specified requirements.
(Testing must have been within three years of date of contract award for the project.)

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

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

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product, system
or material meets specification requirements. Must be dated after award of project
contract and clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, installer or
Subcontractor through Contractor, the purpose of which is to further quality of orderly
progression of a portion of the work by documenting procedures, acceptability
of methods or personnel qualifications.
Confined space entry permits.
Text of posted operating instructions.

SD-08 Manufacturer's Instructions
Preprinted material describing installation of a product, system or material, including

special notices and (MSDS) concerning impedances, hazards and safety
precautions.

Submittal Procedures
013300-3



SD-09 Manufacturer's Field Reports

Documentation of the testing and verification actions taken by manufacturer's
representative at the job site, in the vicinity of the job site, or on a sample taken from
the job site, on a portion of the work, during or after installation, to confirm
compliance with manufacturer's standards or instructions. The documentation must
be signed by an authorized official of a testing laboratory or agency and must state
the test results; and indicate whether the material, product, or system has passed
or failed the test.

Factory test reports.

SD-10 Operation and Maintenance Data
Data that is furnished by the manufacturer, or the system provider, to the equipment
operating and maintenance personnel, including Manufacturer’s help and product
line documentation necessary to maintain and install equipment. This data is

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

This data is intended to be incorporated in an operations and maintenance manual
or control system.

SD-11 Closeout Submittals
Documentation to record compliance with technical or administrative requirements
or to establish an administrative mechanism. Special requirements necessary to
properly close out a construction contract. For example, Record Drawings and as-
built drawings. Also, submittal requirements necessary to properly close out a major
phase of construction on a multi-phase contract.
Cost breakout for all assets 30 days prior to facility turnover.
1.1.2 Approving Authority
Office or designated person authorized to approve submittal.
1.1.3 Work
As used in this section, on- and off-site construction required by contract documents,
including labor necessary to produce submittals, except those SD-01 Pre-Construction
Submittals noted above, construction, materials, products, equipment, and systems
incorporated or to be incorporated in such construction.

1.2 SUBMITTALS

ASPA (American Samoa Power Authority) approval is required for submittals. Submit
the following in accordance with this section.

SD-01 Preconstruction Submittals
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Submittal Register
1.3  SUBMITTAL CLASSIFICATION
Submittals are classified as follows:
1.3.1 Required Submittals

All Submittals which are required for the project shall require ASPA approval. Most submittals
fall under this category.

1.3.2 Information Only

Submittals not requiring ASPA approval will be for information only. They are not considered
to be "shop drawings" within the terms of the Contract Clause referred to above.

1.3.3 Administrative Submittals

Meetings, Schedules, RFIs and Contractual Submittals will require ASPA review and
approval.

1.3.4 Closeout Submittals

All Submittals required to close out the project will require ASPA approval and acceptance
before the project can be given substantial completion.

1.4 FORWARDING SUBMITTALS REQUIRING ASPA APPROVAL
1.4.1 Submittals Required from the Contractor

As soon as practicable after award of contract, and before procurement of fabrication, forward
to the APE submittals required in the technical sections of this specification, including shop
drawings, product data and samples. One copy of the transmittal form for each and every
submittal shall be forwarded to the APE.

1411 O&M Data

All O&M Data and Manuals shall be submitted to the APE for review and incorporation into
ASPA's master O&M Manual.

The APE or his authorized representative will review and approve O&M Data to verify
the submittals comply with the contract requirements. The Contractor shall submit data
specified for a given item within 30 calendar days after the item is delivered to the contract
site.

In the event the Contractor fails to deliver O&M Data within the time limits specified, the APE
may withhold from progress payments 50 percent of the price of the item with which such
O&M Data are applicable.

1.5 PREPARATION
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1.5.1 Transmittal Form

Transmit each submittal, except sample installations to the office of APE. Transmit submittals
with transmittal form prescribed by APE and standard for project. On the transmittal form
identify Contractor, indicate date of submittal, and include information prescribed by
transmittal form and required in paragraph entitled, "ldentifying Submittals," of this section.
Process transmittal forms to record actions regarding sample.

1.5.2 Identifying Submittals

When submittals are provided by a Subcontractor, the Prime Contractor is to prepare, review
and stamp with Contractor's approval all specified submittals prior to submitting for ASPA
approval.

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

a. Projecttitle and location.
b. Construction contract number.
c. Date of the drawings and revisions.

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

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

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

h. Product identification and location in project.
1.5.3 Format for SD-02 Shop Drawings

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30 by 42 inches,
except for full size patterns or templates. Prepare drawings to accurate size, with scale
indicated, unless other form is required. Drawings are to be suitable for reproduction and be
of a quality to produce clear, distinct lines and letters with dark lines on a white background.
Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume for submittals
required by section. Present larger drawings in sets. Include on each drawing the drawing
title, number, date, and revision numbers and dates, in addition to information required in
paragraph entitled, "Identifying Submittals," of this section.

Number drawings in a logical sequence. Contractors may use their own number system.
Each drawing is to bear the number of the submittal in a uniform location adjacent to the
title block. Place the ASPA contract number in the margin, immediately below the title block,
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for each drawing.

Reserve a blank space, no smaller than one inch on the right hand side of each sheet for
the ASPA disposition stamp. Dimension drawings, except diagrams and schematic
drawings; prepare drawings demonstrating interface with other trades to scale. Use the
same unit of measure for shop drawings as indicated on the contract drawings. Identify
materials and products for work shown.

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

1.5.4 Format of SD-03 Product Data and SD-08 Manufacturer's Instructions

Present product data submittals for each section as a complete, bound volume. Include table
of contents, listing page and catalog item numbers for product data. Indicate, by prominent
notation, each product which is being submitted; indicate specification section number and
paragraph number to which it pertains.

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

Provide product data in English dimensions. Where product data are included in preprinted
catalogs with metric units only, submit English dimensions on separate sheet.

Include the manufacturer's name, trade name, place of manufacture, and catalog model
or number on product data. Also include applicable federal, military, industry and technical
society publication references. Should manufacturer's data require supplemental information
for clarification, submit as specified or SD-07 Certificates.

Where equipment or materials are specified to conform to industry and technical society
reference standards of the organizations such as American National Standards Institute
(ANSI), ASTM International (ASTM), National Electrical Manufacturer's Association (NEMA),
Underwriters Laboratories (UL), and Association of Edison llluminating Companies (AEIC),
submit proof of such compliance. The label or listing by the specified organization will be
acceptable evidence of compliance. In lieu of the label or listing, submit a certificate from an
independent testing organization, competent to perform testing, and approved by the APE.

State on the certificate that the item has been tested in accordance with the specified
organization's test methods and that the item complies with the specified

organization reference standard.

Collect required data submittals for each specific material, product, unit of work, or system
into a single submittal and marked for choices, options, and portions applicable to the
submittal. Mark each copy of the product data identically. Partial submittals will be
accepted for expedition of construction effort.

Submit manufacturer's instructions prior to installation.

1.5.5 Format of SD-04 Samples
Furnish samples in sizes below, unless otherwise specified or unless the manufacturer
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has prepackaged samples of approximately same size as specified:
a. Sample of Equipment or Device: Full size.
b. Sample of Materials Less Than 2 by 3 inches: Built up to 8 1/2 by 11 inches.

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

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

e. Sample of Non-Solid Materials: Pint. Examples of non-solid materials are sand
and paint.

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

g. Sample Panel: 4 by 4 feet.
h. Sample Installation: 100 square feet.

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

Reusable Samples: Incorporate returned samples into work only if so specified or indicated.
Incorporated samples are to be in undamaged condition at time of use. Recording of Sample
Installation: Note and preserve the notation of area constituting sample installation but
remove notation at final cleanup of project.

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

1.5.6 Format of SD-05 Design Data and SD-07 Certificates

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

1.5.7 Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports

Provide reports on 8 1/2 by 11 inches paper in a complete bound volume. Indicate by
prominent notation, each report in the submittal. Indicate specification number and paragraph
number to which it pertains. 1.5.8 Format of SD-10 Operation and Maintenance Data (O&M)
Comply with the requirements specified in Section 01 78 23 OPERATION AND
MAINTENANCE DATA for O&M Data format.
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1.5.8 Format of SD-01 Preconstruction Submittals and SD-11 Closeout Submittals
When submittal includes a document which is to be used in project or become part of project
record, other than as a submittal, do not apply Contractor's approval stamp to document,
but to a separate sheet accompanying document.

Provide all dimensions in administrative submittals in metric. Where data are included in
preprinted material with English units only, submit metric dimensions on separate sheet.

1.6  QUANTITY OF SUBMITTALS
1.6.1 Number of Copies of SD-02 Shop Drawings

Submit six copies of submittals of shop drawings requiring review and approval only by
QC organization and seven copies of shop drawings requiring review and approval by APE.

1.6.2 Number of Copies of SD-03 Product Data and SD-08 Manufacturer's Instructions
Submit in compliance with quantity requirements specified for shop drawings.

1.6.3 Number of Samples SD-04 Samples
A. Submit two samples, or two sets of samples showing range of variation, of each required
item. One approved sample or set of samples will be retained by approving authority
and one will be returned to Contractor.

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

C. Submit one sample installation, where directed.
D. Submit one sample of non-solid materials.
1.6.4 Number of Copies SD-05 Design Data and SD-07 Certificates

Submit in compliance with quantity requirements specified for shop drawings.
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1.6.5 Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field Reports

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

1.6.6 Number of Copies of SD-10 Operation and Maintenance Data
Submit three copies of O&M Data to the APE for review and approval.
1.6.7 Number of Copies of SD-01 Preconstruction Submittals and SD-11 Closeout
Submittals Unless otherwise specified, submit four sets of administrative submittals.
1.7 INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned. Approval of the APE is not
required on information only submittals. The ASPA reserves the right to require the Contractor
to resubmit any item found not to comply with the contract. This does not relieve the
Contractor from the obligation to furnish material conforming to the plans and specifications;
will not prevent the APE from requiring removal and replacement of nonconforming material
incorporated in the work; and does not relieve the Contractor of the requirement to furnish
samples for testing by the ASPA laboratory or for check testing by the ASPA in those
instances where the technical specifications so prescribe.

1.8 SUBMITTAL REGISTER AND DATABASE

Prepare and maintain submittal register, as the work progresses. Use electronic submittal
register spreadsheet prepared by the contractor, or any other format agreed upon between
ASPA and the contractor. Maintain a submittal register for the project in accordance with
Section 01 45 00.10 10 QUALITY CONTROL.

Thereafter, the Contractor is to track all submittals by maintaining a complete list, including
completion of all data columns, including dates on which submittals are received and returned
by the ASPA.

The Contractor is required to complete the submittal register and submit it to the APE
for approval within 30 calendar days after Notice to Proceed. The approved submittal
register will serve as a scheduling document for submittals and will be used to control
submittal actions throughout the contract period. Coordinate the submit dates and need
dates with dates in the Contractor prepared progress schedule. Submit monthly or until all
submittals have been satisfactorily completed, updates to the submittal register showing the
Contractor action codes and actual dates with ASPA action codes. Revise the submittal
register when the progress schedule is revised and submit both for approval. Contractor
to note that American Samoa is in a remote island location and can have long delivery times.
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1.8.1 Use of Submittal Register

Submit submittal register as an electronic database, using a spreadsheet program approved
by the APE. Submit with QC plan and project schedule. Verify that all submittals required for
project are listed and add missing submittals. Coordinate and complete the following fields on
the register database submitted with the QC plan and the project schedule:

Activity Number: Activity number from the project schedule.
Contractor Submit Date: Scheduled date for approving authority to receive submittals.
Contractor Approval Date: Date Contractor needs approval of submittal.

Contractor Material: Date that Contractor needs material delivered to Contractor
control.

1.8.2 Contractor Use of Submittal Register

Update the following fields with each submittal throughout contract.
Transmittal Number: Contractor assigned list of consecutive numbers.

Action Code: Date of action used to record Contractor's review when forwarding
submittals to QC.

List date of submittal transmission.

List date approval received.

1.8.3 Approving Authority Use of Submittal

Register Update the following fields.

Transmittal Number: Contractor assigned list of consecutive numbers.
List date of submittal receipt.
List Date related to review actions.

List date returned to Contractor.

1.8.4 Action Codes

Entries for columns are to be used are as follows (others may be prescribed by
Transmittal Form):
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1.8.4.1 ASPA Review Action Codes

"A" - "Approved as submitted"; "Completed"

"B" - "Approved, except as noted on drawings"; "Completed

"C" - "Approved, resubmission required"; "Resubmit"

"D" - "Returned by correspondence”; "Completed"

"E" - "Disapproved (See attached)"; "Resubmit"

"F" - "Receipt acknowledged"; "Completed"
"G" - "Other (Specify)"; "Resubmit"

"X" - "Receipt acknowledged, does not comply"; "Resubmit"

1.8.4.2 Contractor Action Codes

NR - Not Received
AN - Approved as noted

A— Approved

RR - Disapproved, Revise, and Resubmit

1.8.5 Copies Delivered to the ASPA

Deliver one copy of submittal register updated by Contractor to ASPA (American Samoa
Power Authority) with each invoice request. Deliver in electronic format, unless a paper copy
is requested by APE.

1.9 SCHEDULING

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

a.

Coordinate scheduling, sequencing, preparing and processing of submittals with
performance of work so that work will not be delayed by submittal processing. Allow for
potential resubmitted of requirements.

Submittals called for by the contract documents will be listed on the register. If a
submittal is called for but does not pertain to the contract work, the Contractor is
to include the submittal in the register and annotate it "N/A" with a brief
explanation. Approval by the APE does not relieve the Contractor of supplying
submittals required by the contract documents but which have been omitted from the
register or marked "N/A."

Re-submit register and annotate monthly by the Contractor with actual submission
and approval dates. When all items on the register have been fully approved, no further
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re- submittal is required.

Carefully control procurement operations to ensure that each individual submittal
Is made on or before the Contractor scheduled submittal date shown on the
approved "Submittal Register."

Except as specified otherwise, allow review period, beginning with receipt by approving
authority, that includes at least 15 working days for submittals for QC Manager approval
and 20 working days for submittals for APE approval. Period of review for submittals
with APE approval begins when ASPA (American Samoa Power Authority) receives
submittal from QC organization.

Period of review for each resubmittal is the same as for initial submittal.

Within 30 calendar days of notice to proceed, provide, for approval by the APE, the

following schedule of submittals:

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

A separate schedule of other submittals required under the contract but not listed in the
specifications or drawings. Schedule will indicate the contract requirement reference;
the type or title of the submittal; the Contractor's anticipated submission date and the
approved need date (if approval is required).

1.9.1 Reviewing, Certifying, Approving Authority

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

Submit complete submittals for each definable feature of work. Submit at the same
time components of definable feature interrelated as a system.

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

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

1.9.2 QC Organization Responsibilities

a.

b.

Note date on which submittal was received from Contractor on each submittal.

Review each submittal; and check and coordinate each submittal with requirements
of work and contract documents.

Review submittals for conformance with project design concepts and compliance
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with contract documents.

Act on submittals, determining appropriate action based on QC organization's review
of submittal.

(1) When QC Manager is approving authority, take appropriate action on submittal from
the possible actions defined in paragraph entitled, "Approved/Accepted
Submittals," of the section."

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

Ensure that material is clearly legible.

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

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

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

Certified by Submittal Reviewer , Date _

(Signature when applicable)
Certified by QC Manager ,
Date "
(Signature)

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

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

Certified by Submittal Reviewer , Date

(Signature when applicable)
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Approved by QC Manager ,

Date )
(Signature)

Sign certifying statement or approval statement. The QC organization member

designated in the approved QC plan is the person signing certifying statements.

The use of original ink for signatures is required. Stamped signatures are not

acceptable.

Update submittal register as submittal actions occur and maintain the submittal
register at project site until final acceptance of all work by APE.

Retain a copy of approved submittals at project site, including Contractor's copy
of approved samples.

1.9.3 ASPA (American Samoa Power Authority) Reviewed Design

The ASPA will review design submittals for conformance with the technical requirements
of the solicitation. Any submittals without the Contractor’'s stamp will be returned without
review,

1.10 ASPA (American Samoa Power Authority) APPROVING AUTHORITY

When approving authority is APE, the ASPA (American Samoa Power Authority) will:

a.

b.

Note date on which submittal was received from QC Manager.

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

Identify returned submittals with one of the actions defined in paragraph entitled,
"Review Notations," of this section and with markings appropriate for action indicated.

Upon completion of review of submittals requiring ASPA (American Samoa Power Authority)
approval, stamp and date approved submittals. Three (3) copies of the approved submittal
will be retained by the APE and Three (3) copies of the submittal will be returned to the
Contractor.

1.10.1 Review Notations

APE review will be completed within 10 business days after date of submission. Submittals
will be returned to the Contractor with the following notations:

a.

Submittals marked "approved" or "accepted" authorize the Contractor to proceed with
the work covered.

Submittals marked "approved as noted" "or approved except as noted, resubmittal
not required,"” authorize the Contractor to proceed with the work covered provided he
takes no exception to the corrections.

Submittals marked "not approved" or "disapproved,” or "revise and resubmit,” indicate
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noncompliance with the contract requirements or design concept, or that submittal
is incomplete. Resubmit with appropriate changes. No work shall proceed for this
item until resubmittal is approved.

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

1.11 DISAPPROVED OR REJECTED SUBMITTALS

Contractor shall make corrections required by the APE. If the Contractor considers any
correction or notation on the returned submittals to constitute a change to the contract
drawings or specifications; notice is to be given to the APE following typical ASPA procedures
as agreed to in the contract. Contractor is responsible for the dimensions and design of
connection details and construction of work. Failure to point out deviations may result in

ASPA requiring rejection and removal of such work at the Contractor's expense.

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

1.12 APPROVED/ACCEPTED SUBMITTALS

The ASPA Project Engineer(APE) approval or acceptance of submittals is not to be
construed as a complete check, and indicates only that the general method of construction,
materials, detailing and other information are satisfactory. Design, general method of
construction, materials, detailing and other information appear to meet the Solicitation and
Accepted Proposal.

Approval or acceptance will not relieve the Contractor of the responsibility for any error which
may exist, as the Contractor under the Contractor Quality Control (CQC) requirements of
this contract is responsible for dimensions, the design of adequate connections and details,
and the satisfactory construction of all work design, dimensions, all design extensions, such
as the design of adequate connections and details, etc., and the satisfactory construction of
all work.

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

1.13 APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such approval and is
not be construed to change or modify any contract requirements. Before submitting samples,
the Contractor is to assure that the materials or equipment will be available in quantities
required in the project. No change or substitution will be permitted after a sample has been
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approved.
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Match the approved samples for materials and equipment incorporated in the work. If
requested, approved samples, including those which may be damaged in testing, will
be returned to the Contractor, at his expense, upon completion of the contract. Samples
not approved will also be returned to the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient cause for refusal
to consider, under this contract, any further samples of the same brand or make of that
material. ASPA reserves the right to disapprove any material or equipment which previously
has proved unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in place may be taken
by the APE for testing. Samples failing to meet contract requirements will automatically
void previous approvals. Contractor to replace such materials or equipment to meet
contract requirements.

Approval of the Contractor's samples by the APE does not relieve the Contractor of
his responsibilities under the contract.

1.14 WITHHOLDING OF PAYMENT
Payment for materials incorporated in the work will not be made if required approvals have
not been obtained. No payment for materials incorporated in the work will be made if all
required ASPA (American Samoa Power Authority) approvals have not been
obtained. No payment will be made for any materials incorporated into the work for any
conformance review submittals or information only submittals found to contain errors or
deviations from the Solicitation or Accepted Proposal.

1.15 PROGRESS SCHEDULE

1.15.1 Bar Chart

1. Submit the progress chart, for approval by the APE, at the
Preconstruction Conference in one reproducible format and 4 copies.

2. Prepare the progress chart in the form of a bar chart utilizing form
"Construction

Progress Chart" or comparable format acceptable to the APE.
3. Include no less than the following information on the progress chart:
a. Break out by major headings for primary work activity.

b. Aline item breaks out under each major heading sufficient to track the progress
of the work.

c. Aline item showing contract finalization task which includes punch list, clean-
up and demolition, and final construction drawings.

d. A materials bar and a separate labor bar for each line item. Both bars will show
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the scheduled percentage complete for any given date within the contract
performance period. Labor bar will also show the number of men (man-load)
expected to be working on any given date within the contract performance
period.

e. The estimated cost and percentage weight of total contract cost for
each materials and labor bar on the chart.

f. Separate line items for mobilization and drawing submittal and approval.
(These items are to show no associated costs.)

4. Update the progress schedule in one reproduction and 4 copies every 30
calendar days throughout the contract performance period and submit as part of
project billing.

1.15.2 Project Network Analysis

Submit the initial progress schedule within 21 calendar days of notice to proceed. Schedule
is to be updated and resubmitted monthly beginning 7 calendar days after return of the
approved initial schedule. Updating to entail complete revision of the graphic and data
displays incorporating changes in scheduled dates and performance periods. Redlined
updates will only be acceptable for use as weekly status reviews.

Contractor to provide a single point contact from his on-site organization as his Schedule
Specialist. Schedule Specialist is to have the responsibility of updating and coordinating the
schedule with actual job conditions. Contractor to note that American Samoa is a remote
island location and can have long delivery times. Schedule Specialist to participate in weekly
status meetings and present current information on the status of purchase orders, shop
drawings, off-site fabrication, materials deliveries, Subcontractor activities, and any problem
which may impact the contract performance period.

Include the following in the project network analysis:

1. Graphically display with the standard network or arrow diagram capable of illustrating
the required data. Drafting to be computer generated on standard 24 by 36 inch
(nominal size) drafting sheets or on small 11 by 17 inch minimum sheets with separate
overview and detail breakouts. Provide a project network analysis that is legible with
a clear, consistent method for continuations and detail referencing. Clearly delineate
the critical path on the display. Clearly indicate the contract milestone date on the
project network analysis graphic display.

2. Data is to be presented as a separate printout on paper or, where feasible, may
be printed on the same sheet as the graphic display. Data is to be organized in a
logical coherent display capable of periodic updating.

3. Include within the data verbal activity descriptions with a numerical ordering system
cross referenced to the graphic display. Additionally, costs (broken down into separate
materials and costs), duration, early start date, early finish date, late start date, late finish
date, and float are to be detailed for each activity. A running total of the percent
completion based on completed activity costs versus total contract cost is to be
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indicated. A system for indicating scheduled versus actual activity dates and durations
is also to be provided.

4. Sufficient detail to facilitate the Contractor's control of the job and to allow the APE
to readily follow progress for portions of the work should be shown within the schedule.

1.16 STATUS REPORT ON MATERIALS ORDERS

Within 30 calendar days after notice to proceed, submit, for approval by the APE, an initial
material status report on all materials orders. Contractor to note that American Samoa is
a remote island location and can have long delivery times. This report will be updated and
re- submitted every 30 calendar days as the status on material orders changes.

Report to include list, in chronological order by need date, materials orders necessary
for completion of the contract. The following information will be required for each material
order listed:

A. Material name, supplier, and invoice number.
B. Bar chart line item or CPM activity number affected by the order.

C. Delivery date needed to allow directly and indirectly related work to be completed
within the contract performance period.

D. Current delivery date agreed on by supplier.

E. When item d exceeds item c, the effect that delayed delivery date will have on
contract completion date.

F.  When item d exceeds item ¢, a summary of efforts made by the Contractor to expedite
the delayed delivery date to bring it in line with the needed delivery date, including
efforts made to place the order (or subcontract) with other suppliers.

1.17 STAMPS

Stamps used by the Contractor on the submittal data to certify that the submittal meets
contract requirement and contain the QC information based on the previous sections of
this specification. Format of stamp shall be agreed upon by the APE at the project kickoff
meeting and used throughout the project duration.

1.18 REQUEST FOR INFORMATION (RFI)

A Request for Information (RFI) shall be submitted by the contractor to the APE for
confirmation of any project questions. The APE shall review each RFI and provide a response
to the contractor within seven (7) days. The contractor shall develop an RFI form which shall
be used throughout the project and contain the same format. The format shall be agreed upon
between the contractor and the APE during the pre-construction meeting.
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PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

END OF SECTION 01 33 00

Submittal Procedures
013300-21



SECTION 01 35 26
SAFETY REQUIREMENTS

PART1 GENERAL

1.1 REFERENCES

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

A. AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

1. ASSE/SAFE A10.32
2. ASSE/SAFE A10.34

3. ASSE/SAFE 7359.1

B. ASME INTERNATIONAL (ASME)

1. ASME B30.22
2. ASME B30.3
3. ASME B30.5

(2004) Fall Protection

(2001; R 2005) Protection of the Public on or
Adjacent to Construction Sites

(2007) Safety Requirements for Personal Fall
Arrest Systems, Subsystems and Components

(2010) Articulating Boom Cranes
(2009) Tower Cranes
(2007) Mobile and Locomotive Cranes

C. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

1. NFPA 10

2. NFPA 241

3. NFPA51B

4. NFPAT70
5. NFPA 70E

(2010) Standard for Portable
Fire Extinguishers

(2009) Standard for Safeguarding
Construction, Alteration, and Demolition
Operations

(2009; TIA 09-1) Standard for Fire
Prevention During Welding, Cutting, and
Other Hot Work

(2011) National Electrical Code

(2009; Errata 09-1) Standard for Electrical
Safety in the Workplace

D. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

1. 10CFR 20
2. 29 CFR 1910
3. 29 CFR 1910.146

Standards for Protection Against Radiation
Occupational Safety and Health Standards

Permit-required Confined Spaces
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4. 29 CFR 1919 Gear Certification
5. 29 CFR 1926 Safety and Health Regulations for Construction
6. 29 CFR 1926.500 Fall Protection

1.2 SUBMITTALS

ASPA approval is required for submittals. Submit the following in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals Accident Prevention
Plan (APP) Activity Hazard Analysis (AHA) Crane
Critical Lift Plan (if applicable)
Proof of qualification for Crane Operators (if applicable)
SD-06 Test Reports
Reports (Submit reports as their incidence occurs, in accordance with the
requirements of the paragraph entitled, "Reports.")
Accident Reports

Crane Reports

SD-07 Certificates
Confined Space Entry Permit
Hot work permit

License Certificates

1.3 DEFINITIONS

1. Competent Person for Fall Protection. A person who is capable of identifying hazardous
or dangerous conditions in the personal fall arrest system or any component thereof,
as well as their application and use with related equipment, and has the authority to
take prompt corrective measures to eliminate the hazards of falling.

2. High Visibility Accident. Any mishap which may generate publicity and/or high visibility.

3. Medical Treatment. Treatment administered by a physician or by registered professional
personnel under the standing orders of a physician. Medical treatment does not include
first aid treatment even through provided by a physician or registered personnel.

4. Recordable Injuries or lllnesses. Any work-related injury or illness that results in:
(1) Death, regardless of the time between the injury and death, or the length of
the illness;
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(2) Days away from work (any time lost after day of injury/illness onset);
(3) Restricted work;

(4) Transfer to another job;

(5) Medical treatment beyond first aid;

(6) Loss of consciousness; or

(7) A significant injury or illness diagnosed by a physician or other licensed health
care professional, even if it did not result in (1) through (6) above.

Weight Handling Equipment (WHE) Accident. AWHE accident occurs when any one or more
of the six elements in the operating envelope fails to perform correctly during operation,
including operation during maintenance or testing resulting in personnel injury or death;
material or equipment damage; dropped load; derailment; two-blocking; overload; and/or
collision, including unplanned contact between the load, crane, and/or other objects. A
dropped load, derailment, two-blocking, overload and collision are considered accidents even
though no material damage or injury occurs. A component failure (e.g., motor burnout, gear
tooth failure, bearing failure) is not considered an accident solely due to material or
equipment damage unless the component failure results in damage to other components
(e.g., dropped boom, dropped load, roll over, etc.) Any mishap meeting the criteria described
above shall be documented in the Contractor Significant Incident Report (CSIR) form
submitted within five days both as provided by the APE.

1.4 REGULATORY REQUIREMENTS

Contractor is solely responsible for safety as listed in this section. In addition to the detailed
requirements included in the provisions of this contract, comply with all federal and local laws,
ordinances, criteria, rules and regulations, including the approved PNRS Permit which shall
be obtained by the Contractor from the APE. Submit matters of interpretation of standards
to the APE for resolution before starting work. Where the requirements of this specification,
applicable laws, criteria, ordinances, regulations, and referenced documents vary, the most
stringent requirements govern. Contractor to provide site security as required during
construction. The project site shall be kept clean and areas of construction shall be restored
as soon as possible to prevent accidents. Contractor shall protect ASPA's property during
construction and is responsible to repair any damages that may occur during construction.
Contractor shall be responsible for worker's conduct. Equipment and vehicles shall be
operated and maintained in accordance with safety standards to protect workers and
the general public.
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1.5 SITE QUALIFICATIONS, DUTIES AND MEETINGS
1.5.1 Personnel Qualifications

The contractor shall provide a Safety oversight team that includes a minimum of one
(1) Competent Person at each project site to function as the Safety and Health Officer
(SSHO). The SSHO shall be at the work site at all times, unless specified differently in the
contract, to perform safety and occupational health management, surveillance, inspections,
and safety enforcement for the Contractor, and their training, experience, and qualifications
shall be as required by the APE. A Competent Personal shall be provided for all of the
hazards identified in the Contractor's Safety and Health Program in accordance with the
accepted Accident Prevention Plan, and shall be on-site at all times when the work that
presents the hazards associated with their professional expertise is being performed. The
credentials of the Competent Persons(s) shall be approved by the APE.

All construction personnel shall conduct themselves with proper etiquette, standard
construction protocol, and professional behavior. Good conduct amongst construction
personnel is required to ensure proper behavior, a good work atmosphere, job safety and
proper protection of ASPA's property and/or other Government and private property. ASPA
reserves the right to request the contractor to ensure their personnel acts in such a manner,
or require personnel who continually fail to meet these standards leave the jobsite. The
contractor shall be responsible for the activity and conduct of their personnel.

1.5.1.1 Competent Person for Confined Space Entry

Provide a competent person for confined space. All confined space and enclosed space work
shall comply with NFPA 306, OSHA 29 CFR 1915, Subpart B, 1910.147 for general industry

1.5.1.2 Crane Operators
Provide proof of current qualification as a crane operator.
1.5.2 Personnel Duties
1.5.2.1 Site Safety and Health Officer (SSHO)
a. Conduct daily safety and health inspections and maintain a written log which includes
area/operation inspected, date of inspection, identified hazards,
recommended corrective actions, estimated and actual dates of corrections. Attach

safety inspection logs to the Contractors' daily quality control report.

b. Conduct mishap investigations and complete required reports. Maintain the OSHA
Form 300 and Daily Production reports for prime and sub-contractors.

c. Maintain applicable safety reference material on the job site.
d. Attend the pre-construction conference, pre-work meetings including preparatory

inspection meeting, and periodic in-progress meetings.
e. Implement and enforce accepted APPS and AHAs.
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h.

Maintain a safety and health deficiency tracking system that monitors outstanding
deficiencies until resolution. Post a list of unresolved safety and health deficiencies on
the safety bulletin board.

Ensure sub-contractor compliance with safety and health requirements. Failure to
perform the above duties will result in dismissal of the superintendent, QC Manager,
and/or SSHO, and a project work stoppage. The project work stoppage will remain
in effect pending approval of a suitable replacement.

Maintain a list of hazardous chemicals on site and their material safety data sheets.

1.5.3 Meetings

1.5.3.1 Preconstruction Conference

a.

Contractor representatives who have a responsibility or significant role in accident
prevention on the project shall attend the preconstruction conference. This includes the
project superintendent, site safety and health officer, quality control supervisor, or
any other assigned safety and health professionals who participated in the
development of the APP (including the Activity Hazard Analyses (AHAs) and special
plans, program and procedures associated with it).

Discuss the details of the submitted APP to include incorporated plans, programs,
procedures and a listing of anticipated AHAs that will be developed and implemented
during the performance of the contract. This list of proposed AHAs will be reviewed
at the conference and an agreement will be reached between the Contractor and
the ASPA's representative as to which phases will require an analysis. In addition,
establish a schedule for the preparation, submittal, review, and acceptance of AHAs
to preclude project delays.

Deficiencies in the submitted APP will be brought to the attention of the Contractor at
the preconstruction conference, and the Contractor shall revise the plan to correct
deficiencies and re-submit it for acceptance. Do not begin work until there is an
accepted APP.

1.5.3.2 Safety Meetings

Conduct and document meetings. Attach minutes showing contract title, signatures of
attendees and a list of topics discussed to the Contractors' daily quality control report.

1.6 ACCIDENT PREVENTION PLAN (APP)

Use a qualified person to prepare the written site-specific APP. Specific requirements for
some of the APP elements are described below. The APP shall be job-specific and address
any unusual or unique aspects of the project or activity for which it is written. The APP shall
interface with the Contractor's overall safety and health program. Include any portions of the
Contractor's overall safety and health program referenced in the APP in the applicable APP
element and made site-specific. The ASPA considers the Prime Contractor to be the
"controlling authority" for all work site safety and health of the subcontractors. Contractors
are responsible for informing their subcontractors of the safety provisions under the terms
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of the contract and the penalties for noncompliance, coordinating the work to prevent one
craft from interfering with or creating hazardous working conditions for other crafts, and
inspecting subcontractor operations to ensure that accident prevention responsibilities are
being carried out. The APP shall be signed by the person and firm (senior person) preparing
the APP, the Contractor, the on-site superintendent, the designated site safety and health
officer, the Contractor Quality control Manager, and any designated CSP and/or CIH. Submit
the APP to the APE 15 calendar days prior to the date of the preconstruction conference for
acceptance. Work cannot proceed without an accepted APP. Once accepted by the APE,
the APP and attachments will be enforced as part of the contract. Disregarding the
provisions of this contract or the accepted APP will be cause for stopping of work, at the
discretion of the APE, until the matter has been rectified. Once work begins, changes to the
accepted APP shall be made with the knowledge and concurrence of the APE, project
superintendent, SSHO and quality control manager. Should any severe hazard exposure,
i.e. imminent danger, become evident, stop work in the area, secure the area, and develop
a plan to remove the exposure and control the hazard. Notify the APE within 24 hours of
discovery. Eliminate/remove the hazard. In the interim, take all necessary action to restore
and maintain safe working conditions in order to safeguard onsite personnel, visitors, the
public (as defined by ASSE/SAFE A10.34,) and the environment. Copies of the accepted
plan will be maintained at the APE's office and at the job site. Continuously reviewed
and amended the APP, as necessary, throughout the life of the contract. Incorporate
unusual or high-hazard activities not identified in the original APP as they are discovered.

1.6.1 Contents

Confined Space Entry Plan. Develop a confined and/or enclosed space entry plan in
accordance with applicable OSHA standards 29 CFR 1910, 29 CFR 1915, and 29 CFR 1926,
OSHA Directive 2.100, and any other federal, state and local regulatory requirements
identified in this contract. Identify the qualified person's name and qualifications, training, and
experience. Delineate the qualified person's authority to direct work stoppage in the event of
hazardous conditions. Include procedure for rescue by contractor personnel and the
coordination with emergency responders. (If there is no confined space work, include a
statement that no confined space work exists and none will be created.)

Crane Critical Lift Plan. Prepare and sign weight handling critical lift plans for lifts over
75 percent of the capacity of the crane or hoist (or lifts over 50 percent of the capacity of a
barge mounted mobile crane's hoists) at any radius of lift; lifts involving more than one
crane or hoist; lifts of personnel; and lifts involving non-routine rigging or operation,
sensitive equipment, or unusual safety risks. Submit 15 calendar days prior to on-site work
and include the requirements of following:

(1) For lifts of personnel, demonstrate compliance with the requirements of 29
CFR 1926.550(qg).
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Fall Protection and Prevention (FP&P) Program Documentation. The program
documentation shall be site specific and address all fall hazards in the work place and during
different phases of construction. Address how to protect and prevent workers from falling to
lower levels when they are exposed to fall hazards above 6 feet. A qualified person for
fall protection shall prepare and sign the program documentation. Include fall protection and
prevention systems, equipment and methods employed for every phase of work,
responsibilities, assisted rescue, self-rescue and evacuation procedures, training
requirements, and monitoring methods. Revise the Fall Protection and Prevention
Program documentation every six months for lengthy projects, reflecting any changes
during the course of construction due to changes in personnel, equipment, systems or work
habits. Keep and maintain the accepted Fall Protection and Prevention Program
documentation at the job site for the duration of the project. Include the Fall Protection
and Prevention Program documentation in the Accident Prevention Plan (APP).

Site Demolition Plan. The safety and health aspects prepared in accordance with Section 02
41 00 DEMOLITION and referenced sources

1.7  ACTIVITY HAZARD ANALYSIS (AHA)

Submit the Activity Hazard Analysis (AHA) for review at least 15 calendar days prior to
the start of each phase. Format subsequent AHAs as amendments to the APP. The
analysis should be used during daily inspections to ensure the implementation and
effectiveness of the activity's safety and health controls. The AHA list will be reviewed
periodically (at least monthly) at the Contractor supervisory safety meeting and updated as
necessary when procedures, scheduling, or hazards change. Develop the activity hazard
analyses using the project schedule as the basis for the activities performed. Any activities
listed on the project schedule will require an AHA. The AHAs will be developed by the
contractor, supplier or subcontractor and provided to the prime contractor for submittal to the
APE.

1.8 DISPLAY OF SAFETY INFORMATION
Within 1 calendar days after commencement of work, erect a safety bulletin board at the
job site. Where size, duration, or logistics of project do not facilitate a bulletin board, an
alternative method, acceptable to the APE, that is accessible and includes all mandatory
information for employee and visitor review, shall be deemed as meeting the requirement for
a bulletin board. Include and maintain information on safety bulletin board:
A. Confined space entry permit.
B. Hot work permit.

1.9 SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including those listed in the article
"References."” Maintain applicable equipment manufacturer's manuals.

Safety Requirements
013526-7



1.10 EMERGENCY MEDICAL TREATMENT

Contractors will arrange for their own emergency medical treatment. ASPA has no
responsibility to provide emergency medical treatment.

1.11 REPORTS
1.11.1 Accident Reports

a. Conduct an accident investigation for recordable injuries and ilinesses, as defined in 1.3.g
and property damage accidents resulting in at least $2,000 in damages, to establish
the root cause(s) of the accident, and provide the report to the APE within 5 calendar
day(s) of the accident. The APE will provide copies of any required or special forms.

1.11.2 Accident Notification

Notify the APE as soon as practical, but not later than four hours, after any accident meeting
the definition of Recordable Injuries or Illinesses or High Visibility Accidents, property damage
equal to or greater than $2,000, or any weight handling equipment accident. Within
notification include contractor name; contract title; type of contract; name of activity,
installation or location where accident occurred; date and time of accident; names of
personnel injured; extent of property damage, if any; extent of injury, if known, and brief
description of accident (to include type of construction equipment used, PPE used, etc.).
Preserve the conditions and evidence on the accident site until the ASPA investigation team
arrives on-site and ASPA investigation is conducted.

1.11.3 Crane Reports

Submit crane inspection reports as specified herein with Daily Reports of
Inspections.

1.11.4 Certificate of Compliance

Provide a Certificate of Compliance for each crane entering an activity under this contract.
State within the certificate that the crane and rigging gear meet applicable OSHA regulations
(with the Contractor citing which OSHA regulations are applicable, e.g., cranes used in
construction, demolition, or maintenance comply with 29 CFR 1926. Certify on the Certificate
of Compliance that the crane operator(s) is qualified and trained in the operation of the crane
to be used. Also certify that all of its crane operators working on the activity have been trained
in the proper use of all safety devices (e.g., anti-two block devices). Post certifications on the
crane.

1.12 HOT WORK

Submit and obtain a written permit prior to performing "Hot Work" (welding, cutting, etc.)
or operating other flame-producing/spark producing devices, from the ASPA or any
governmental agency identified by the APE. CONTRACTORS ARE REQUIRED TO MEET
ALL CRITERIA BEFORE A PERMIT IS ISSUED. The Contractor will provide at least two (2)
twenty (20) pound 4A:20 BC rated extinguishers for normal "Hot Work". All extinguishers
shall be current inspection tagged, approved safety pin and tamper resistant seal. It is also
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mandatory to have a designated FIRE WATCH for any "Hot Work" done at this activity. The
Fire Watch shall be trained in accordance with NFPA 51B and remain on-site for a minimum
of 30 minutes after completion of the task or as specified on the hot work permit. When
starting work in the facility, require personnel to familiarize themselves with the location of
the nearest fire alarm boxes and place in memory the emergency phone number. ANY
FIRE, NO MATTER HOW SMALL, SHALL BE REPORTED TO THE APE IMMEDIATELY.

1.13 FACILITY OCCUPANCY CLOSURE

Streets, walks, and other facilities occupied and used by the ASPA shall not be closed
or obstructed without written permission from the APE.

1.14 SEVERE STORM PLAN
In the event of a severe storm warning, the Contractor must:

a. Secure outside equipment and materials and place materials that could be damaged
in protected areas.

b. Check surrounding area, including roof, for loose material, equipment, debris, and
other objects that could be blown away or against existing facilities.

c. Ensure that temporary erosion controls are adequate.

1.15 CONFINED SPACE ENTRY REQUIREMENTS.

Contractors entering and working in confined spaces performing general industry work
are required to follow the requirements of OSHA 29 CFR Part 1926.

PART 2 PRODUCTS
Not used.
PART 3 EXECUTION
3.1 CONSTRUCTION AND/OR OTHER WORK

Comply with NFPA 241, the APP, the AHA, Federal and/or local OSHA regulations, and other
related submittals and activity fire and safety regulations. The most stringent standard
prevails.

3.1.1 Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract, radioactive materials
or instruments capable of producing ionizing/non-ionizing radiation (with the exception of
radioactive material and devices such as nuclear density meters for compaction testing
and laboratory equipment with radioactive sources) as well as materials which contain
asbestos, mercury or polychlorinated biphenyls, di-isocynates, lead-based paint are
prohibited. The APE, upon written request by the Contractor, may consider exceptions to the

Safety Requirements
013526-9



use of any of the above excluded materials. The Radiation Safety Officer (RSO) must
be notified prior to excepted items of radioactive material and devices being brought on
base.

3.1.2 Unforeseen Hazardous Material

The design identifies 01 035 materials such as PCB, lead paint, and friable and non-
friable asbestos and other OSHA regulated chemicals (i.e. 29 CFR Part 1910.1000). If
additional material, not indicated, that may be hazardous to human health upon disturbance
during construction operations is encountered, stop that portion of work and notify the APE
immediately. Within 14 calendar days the ASPA will determine if the material is hazardous. If
material is not hazardous or poses no danger, the ASPA will direct the Contractor to proceed
without change. If material is hazardous and handling of the material is necessary to
accomplish the work, the ASPA will issue a modification pursuant to "FAR 52.243-4, Changes"
and "FAR 52.236-2, Differing Site Conditions."

3.2 PRE- OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages at least 7 days in advance. As a
minimum, the request should include the location of the outage, utilities being affected,
duration of outage and any necessary sketches. Special requirements for electrical outage
requests are contained elsewhere in this specification section. Once approved, and prior
to beginning work on the utility system requiring shut down, attend pre-outage
coordination meeting with the APE to review the scope of work and the lock-out/tag-out
procedures for worker protection. No work will be performed on energized electrical circuits
unless proof is provided that no other means exist.

3.3 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

Contractor shall ensure that each employee is familiar with and complies with these
procedures. APE will, at the Contractor's request, apply lockout/tag-out tags and take other
actions that, because of experience and knowledge, are known to be necessary to make
the particular equipment safe to work on for ASPA owned and operated systems. No
person, regardless of position or authority, shall operate any switch, valve, or equipment
that has an official lockout/tag-out tag attached to it, nor shall such tag be removed except
as provided in this section. No person shall work on any energized equipment including,
but not limited to activities such as erecting, installing, constructing, repairing, adjusting,
inspecting, un- jamming, setting up, trouble shooting, testing, cleaning, dismantling, servicing
and maintaining machines equipment of processes until an evaluation has been conducted
identifying the energy source and the procedures which will be taken to ensure the safety
of personnel. When work is to be performed on electrical circuits, only qualified personnel
shall perform work on electrical circuits. A supervisor who is required to enter an area
protected by a lockout/tag-out tag will be considered a member of the protected group
provided he notifies the holder of the tag stub each time he enters and departs from the
protected area. Identification markings on building light and power distribution circuits shall
not be relied on for established safe work conditions. Before clearance will be given on any
equipment other than electrical (generally referred to as mechanical apparatus), the
apparatus, valves, or systems shall be secured in a passive condition with the appropriate
vents, pins, and locks. Pressurized or vacuum systems shall be vented to relieve differential
pressure completely. Vent valves shall be tagged open during the course of the work.
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Where dangerous gas or fluid systems are involved, or in areas where the environment
may be oxygen deficient, system or areas shall be purged, ventilated, or otherwise made
safe prior to entry.

3.3.1 Tag Placement

3.3.2 Lockout/tag-out tags shall be completed in accordance with the regulations printed on
the back thereof and attached to any device which, if operated, could cause an unsafe
condition to exist. If more than one group is to work on any circuit or equipment, the employee
in charge of each group shall have a separate set of lockout/tag-out tags completed and
properly attached. When it is required that certain equipment be tagged, the ASPA will review
the characteristics of the various systems involved that affect the safety of the operations and
the work to be done; take the necessary actions, including voltage and pressure checks,
grounding, and venting, to make the system and equipment safe to work on; and apply such
lockout/tag-out tags to those switches, valves, vents, or other mechanical devices needed to
preserve the safety provided. This operation is referred to as "Providing Safety Clearance."

3.3.2 Tag Removal

When any individual or group has completed its part of the work and is clear of the circuits
or equipment, the supervisor, project leader, or individual for whom the equipment was
tagged shall turn in his signed lockout/tag-out tag stub to the APE. That group's or
individual's lockout/tag-out tags on equipment may then be removed on authorization by the
APE.

3.4 FALL HAZARD PROTECTION AND PREVENTION PROGRAM

Establish a fall protection and prevention program, for the protection of all employees
exposed to fall hazards. Within the program include company policy, identify responsibilities,
education and training requirements, fall hazard identification, prevention and control
measures, inspection, storage, care and maintenance of fall protection equipment and rescue
and evacuation procedures.

3.4.1 Training

Institute a fall protection training program. As part of the Fall Hazard Protection and
Prevention Program, provide training for each employee who might be exposed to fall
hazards. Provide training by a competent person for fall protection.

3.4.2 Fall Protection Equipment and Systems

Enforce use of the fall protection equipment and systems designated for each specific work
activity in the Fall Protection and Prevention Plan and/or AHA at all times when an employee
is exposed to a fall hazard. Protect employees from fall hazards. In addition to the required
fall protection systems, safety skiff, personal floatation devices, life rings etc., are required
when working above or next to hazardous water. Personal fall arrest systems are required
when working from an articulating or extendible boom, swing stages, or suspended platform.
In addition, personal fall arrest systems are required when operating other equipment such
as scissor lifts if the work platform is capable of being positioned outside the wheelbase.
The need for tying-off in such equipment is to prevent ejection of the employee from the
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equipment during raising, lowering, or travel. Fall protection must comply with 29 CFR
1926.500, Subpart M, and ASSE/SAFE A10.32.

3.4.2.1 Personal Fall Arrest Equipment

Personal fall arrest equipment, systems, subsystems, and components shall meet
ASSE/SAFE Z359.1. Only a full-body harness with a shock-absorbing lanyard or self-
retracting lanyard is an acceptable personal fall arrest body support device. Body belts may
only be used as a positioning device system (for uses such as steel reinforcing assembly
and in addition to an approved fall arrest system). Harnesses shall have a fall arrest
attachment affixed to the body support (usually a Dorsal D-ring) and specifically designated
for attachment to the rest of the system. Only locking snap hooks and carabiners shall be
used. Webbing, straps, and ropes shall be made of synthetic fiber. The maximum free fall
distance when using fall arrest equipment shall not exceed 6 feet. The total fall distance
and any swinging of the worker (pendulum-like motion) that can occur during a fall shall
always be taken into consideration when attaching a person to a fall arrest system.

3.4.4 Existing Anchorage

Certified (or re-certified) by a qualified person for fall protection existing anchorages, to
be used for attachment of personal fall arrest equipment in accordance with ASSE/SAFE
Z359.1. Exiting horizontal lifeline anchorages must be certified (or re-certified) by a
registered professional engineer with experience in designing horizontal lifeline systems.

3.4.5 Horizontal Lifelines

Design, install, certify and use under the supervision of a qualified person horizontal lifelines
for fall protection as part of a complete fall arrest system which maintains a safety factor of
2 (29 CFR 1926.500).

3.4.6 Guardrails and Safety Nets
Design, install and use guardrails and safety nets as required.
3.4.7 Rescue and Evacuation Procedures

When personal fall arrest systems are used, the contractor must ensure that the mishap
victim can self-rescue or can be rescued promptly should a fall occur. Prepare a Rescue and
Evacuation Plan and include a detailed discussion of the following: methods of rescue;
methods of self-rescue; equipment used; training requirement; specialized training for
the rescuers; procedures for requesting rescue and medical assistance; and transportation
routes to a medical facility. Include the Rescue and Evacuation Plan within the Activity
Hazard Analysis (AHA) for the phase of work, in the Fall Protection and Prevention (FP&P)
Plan, and the Accident Prevention Plan (APP).
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3.5 SCAFFOLDING

Provide employees with a safe means of access to the work area on the scaffold. Climbing
of any scaffold braces or supports not specifically designed for access is prohibited.
Access scaffold platforms greater than 20 feet maximum in height by use of a scaffold stair
system.

Do not use vertical ladders commonly provided by scaffold system manufacturers for
accessing scaffold platforms greater than 20 feet maximum in height. The use of an adequate
gate is required. Ensure that employees are qualified to perform scaffold erection and
dismantling. Do not use scaffold without the capability of supporting at least four times the
maximum intended load or without appropriate fall protection as delineated in the accepted
fall protection and prevention plan.  Stationary scaffolds must be attached to structural
building components to safeguard against tipping forward or backward. Give special care to
ensure scaffold systems are not overloaded. Side brackets used to extend scaffold platforms
on self-supported scaffold systems for the storage of material are prohibited. The first
tie-in shall be at the height equal to 4 times the width of the smallest dimension of the
scaffold base. Place work platforms on mud sills. Scaffold or work platform erectors shall
have fall protection during the erection and dismantling of scaffolding or work platforms that
are more than six feet. Delineate fall protection requirements when working above six feet
or above dangerous operations in the Fall Protection and Prevention (FP&P) Plan and
Activity Hazard Analysis (AHA) for the phase of work.

3.6 NOT USED
3.7 EQUIPMENT
3.71Material Handling Equipment
a. Material handling equipment such as forklifts shall not be modified with work platform
attachments for supporting employees unless specifically delineated in the

manufacturer's printed operating instructions.

b. The use of hooks on equipment for lifting of material must be in accordance with
manufacturer's printed instructions.

c. Operators of forklifts or power industrial trucks shall be licensed in accordance with
OSHA.

3.7.2W eight Handling Equipment

a. Equip cranes and derricks.

b. Notify the APE 15 days in advance of any cranes entering the activity so that necessary
guality assurance spot checks can be coordinated. Contractor's operator shall remain
with the crane during the spot check.

c. Comply with the crane manufacturer's specifications and limitations for erection and
operation of cranes and hoists used in support of the work. Perform erection under the

supervision of a designated person (as defined in ASME B30.5). Perform all testing
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in accordance withthe manufacturer’s recommended procedures.

d. Comply with ASME B30.5 for mobile and locomotive cranes, ASME B30.22 for
articulating boom cranes, ASME B30.3 for construction tower cranes, and ASME B30.8
for floating cranes and floating derricks.

e. Under no circumstance shall a Contractor make a lift at or above 90 percent of the
cranes rated capacity in any configuration.

f.  When operating in the vicinity of overhead transmission lines, operators and riggers shall
be alert to this special hazard and follow the requirements of ASME B30.5 or ASME
B30.22 as applicable.

g. Do notcrane suspended personnel work platforms (baskets) unless the Contractor
proves that using any other access to the work location would provide a greater hazard
to the workers or is impossible. Do not lift personnel with a line hoist or friction crane.

h. Inspect, maintain, and recharge portable fire extinguishers as specified in NFPA 10,
Standard for Portable Fire Extinguishers.

i.  All employees must keep clear of loads about to be lifted and of suspended loads.
j-  Use cribbing when performing lifts on outriggers.

k. The crane hook/block must be positioned directly over the load. Side loading of the
crane is prohibited.

I. A physical barricade must be positioned to prevent personnel from entering the
counterweight swing (tail swing) area of the crane.

m. Certification records which include the date of inspection, signature of the person
performing the inspection, and the serial number or other identifier of the crane that
was inspected shall always be available for review by APE.

n. Written reports listing the load test procedures used along with any repairs or alterations
performed on the crane shall be available for review by APE.

0. Certify that all crane operators have been trained in proper use of all safety devices (e.qg.
anti-two block devices).

3.8 EXCAVATIONS
Perform solil classification by a competent person in accordance with 29 CFR 1926.

3.8.1 Utility Locations
Prior to digging, the appropriate digging permit must be obtained. All underground utilities
in the work area must be positively identified by locating service and coordinated with the
ASPA. Any markings made during the utility investigation must be maintained throughout

the contract.
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3.8.2 Ultility Location Verification

The Contractor must physically verify underground utility locations by hand digging using
wood or fiberglass handled tools when any adjacent construction work is expected to come
within three feet of the underground system. Digging within 2 feet of a known utility must not
be performed by means of mechanical equipment; hand digging shall be used. If construction
is parallel to an existing utility expose the utility by hand digging every 100 feet if parallel
within 5 feet of the excavation. During verification, any damage to and existing services, the
Contractor will have to pay for the damages.

3.8.3 Shoring Systems

Trench and shoring systems must be identified in the accepted construction safety plan
and the type of shoring will be properly applied to avoid cavitation on the paved road.
Manufacture tabulated data and specifications or registered engineer tabulated data
for shoring or benching systems shall be readily available on-site for review. Job-made
shoring or shielding must have the registered professional engineer stamp, specifications,
and tabulated data. Extreme care must be used when excavating near direct burial
electric underground cables.

3.8.4 Trenching Machinery

Operate trenching machines with digging chain drives only when the spotters/laborers are
in plain view of the operator. Provide operator and spotters/laborers training on the hazards
of the digging chain drives with emphasis on the distance that needs to be maintained when
the digging chain is operating. Keep documentation of the training on file at the project site.

3.9 UTILITIES WITHIN CONCRETE SLABS

Utilities located within concrete slabs or pier structures, bridges, and the like, are extremely
difficult to identify due to the reinforcing steel used in the construction of these structures.
Whenever contract work involves concrete chipping, saw cutting, or core drilling, the existing
utility location must be coordinated with station utility departments in addition to a private
locating service. Outages to isolate utility systems must be used in circumstances where
utilities are unable to be positively identified. The use of historical drawings does not alleviate
the contractor from meeting this requirement.

3.10 ELECTRICAL
3.10.1 Conduct of Electrical Work

Underground electrical spaces must be certified safe for entry before entering to conduct
work. Cables that will be cut must be positively identified and de-energized prior to
performing each cut. Positive cable identification must be made prior to submitting any outage
request for electrical systems. Arrangements are to be coordinated with the APE and Station
Utilities for identification. The APE will not accept an outage request until the Contractor
satisfactorily documents that the circuits have been clearly identified. Perform all high voltage
cable cutting remotely using hydraulic cutting tool. When racking in or live switching of circuit
breakers, no additional person other than the switch operator will be allowed in the space
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during the actual operation. Plan so that work near energized parts is minimized to the fullest
extent possible. Use of electrical outages clear of any energized electrical sources is the
preferred method. When working in energized substations, only qualified electrical workers
will be permitted to enter. When work requires Contractor to work near energized circuits as
defined by the NFPA 70, high voltage personnel must use personal protective equipment
that includes, as a minimum, electrical hard hat, safety shoes, insulating gloves with
leather protective sleeves, fire retarding shirts, coveralls, face shields, and safety glasses.
In addition, provide electrical arc flash protection for personnel as required by NFPA 70E.
Insulating blankets, hearing protection, and switching suits may also be required, depending
on the specific job and as delineated in the Contractor's AHA.

3.10.2 Portable Extension Cords

Size portable extension cords in accordance with manufacturer ratings for the tool to
be powered and protected from damage. Immediately removed from service all damaged
extension cords. Portable extension cords shall meet the requirements of NFPA 70E
and OSHA electrical standards.

3.11 WORK IN CONFINED SPACES

Comply with the requirements in Section OSHA 29 CFR 1910.146 and OSHA 29 CFR
1926.21(b) (6). Any potential for a hazard in the confined space requires a permit system
to be used.

a. Entry Procedures. Prohibit entry into a confined space by personnel for any purpose,
including hot work, until the qualified person has conducted appropriate tests to ensure
the confined or enclosed space is safe for the work intended and that all potential hazards
are controlled or eliminated and documented. All hazards pertaining to the space shall
be reviewed with each employee during review of the AHA.

b. Forced air ventilation is required for all confined space entry operations and the minimum
air exchange requirements must be maintained to ensure exposure to any hazardous
atmosphere is kept below its' action level.

c. Sewer wet wells require continuous atmosphere monitoring with audible alarm for toxic
gas detection.

END OF SECTION 01 35 26
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SECTION 01 35 40.00 20
ENVIRONMENTAL MANAGEMENT

PART1 GENERAL

1.1 REFERENCES

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

A.  AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

1. ANSI Z2400.1/7129.1 (2004) Hazardous Industrial Chemicals - Material
Safety Data Sheets - Preparation

B. ASTM INTERNATIONAL (ASTM)

1. ASTM D 4840 (1999; R 2010) Sampling Chain-Of-Custody
Procedures
2. ASTM D 5663 (1997; R 2003) Validating Recycled Content in

Packaging Paper and Paperboard

3. ASTME 1991 (2005) Environmental Life Cycle Assessment of
Building Materials/Products

4. ASTME 2114 (2008) Standard Terminology for Sustainability
Relative to the Performance of Buildings
C. INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1. ISO 14040 (2006) Environmental Management - Life
Cycle Assessment - Principles and Framework
D. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
1. NIST BEES 4.0 (2007) Building for Environmental and Economic
Sustainability
E. U.S. DEPARTMENT OF AGRICULTURE (USDA)

1. Biomass R&D Act (2000) Biomass Research and Development Act
2. U.S. Farm Bill (2002) U.S. Farm Bill of May 2002

F. U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

1. NPDES (1972; R 2005) National Pollutant Discharge
Elimination System

Environmental Management
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G. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

1. 40 CFR Protection of Environment

2. 40 CFR 261 Identification and Listing of Hazardous Waste
1.2 DEFINITIONS

Definitions pertaining to sustainable development are as defined in ASTM E 2114 and
as specified.

a. "Chain-of-custody” is a process whereby a product or material is maintained under
the physical possession or control during its entire life cycle.

b. "Pollution and environmental damage" is caused by the presence of chemical, physical,
or biological elements or agents. Human health or welfare is adversely affected,
ecological balances are unfavorably altered; the utility of the environment for aesthetic,
cultural, or historical purposes degrades.

1.3 PRECONSTRUCTION MEETING

After award of Contract and prior to commencement of the work, the Contractor shall
schedule and conduct a meeting with the APE to discuss the proposed Environmental
Protection Plan and to develop a mutual understanding relative to the details of environmental
protection. The requirements for this meeting may be fulfilled during the coordination and
mutual understanding meeting as specified in Section 01 45 00.00 10 QUALITY CONTROL.

1.4 SUBMITTALS

ASPA approval is required for submittals. The following shall be submitted in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Environmental Protection Plan
Instructor Qualifications
Submit reference data to demonstrate instructors' individual and firm's capabilities

and experience.
SD-06 Test Reports
Field Quality Control Reports
SD-07 Certificates
Environmental Regulatory Requirements
For ASPA's records, submit copies of permits, licenses, certifications, inspection

reports, releases, jurisdictional settlements, notices, receipts for fee payments,
judgments, correspondence, records, and similar documents, established for
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compliance with environmental regulations bearing on performance of the work.
SD-08 Manufacturer's Instructions
Material Safety Data Sheets
SD-11 Closeout Submittals
Training Program
Submit two copies of instructional program outline for demonstration and training,
including a schedule of dates, times, length of instruction, instructors’ names,
learning objective, and teaching outline for each training module. At completion
of training, submit one complete training manual for ASPA's use, and a list of
participants with each participant's results of performance-based test for each
training module. For ASPA's records, submit Contractor 40 CFR employee training
records upon request of the APE.

Protection of Natural Resources

1.5 CONTRACTOR'S ENVIRONMENTAL MANAGER

Designate an on-site Environmental Manager responsible for overseeing the
environmental goals for the project and implementing procedures for environmental
protection.

1.5.1 Duties

The Environmental Manager shall be responsible for the following:

a. Compliance with applicable federal, state, and local environmental regulations,
including maintaining required documentation.

b. Implementation of the Waste Management Plan.
c. Implementation of the Indoor Air Quality (IAQ) Management Plan.
d. Implementation of the Environmental Protection Plan.

e. Environmental training for Contractor personnel in accordance with their position
requirements.

f.  Monitoring and documentation of environmental procedures.
1.5.2 Qualifications

Minimum 5 years construction experience on projects of similar size and scope; minimum
2 year experience with environmental procedures similar to those of this project; familiarity
with Environmental Management Systems (EMSs); familiarity with environmental
regulations applicable to construction operations.

Environmental Management
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1.6 ENVIRONMENTAL REGULATORY REQUIREMENTS

The Contractor shall be responsible for knowing federal, state, and local regulatory
requirements pertaining to legal disposal of all construction and demolition waste materials.
Comply with all applicable regulations and maintain records of permits, licenses, certificates,
and other environmental regulatory requirement correspondences.

1.7 ENVIRONMENTAL REQUIREMENTS FOR PRODUCTS

1.7.1 Material Safety Data Sheets (MSDS)

Submit an MSDS for each product specified in other sections or required by OSHA to have
an MSDS. MSDS shall be prepared within the previous five years. Include information
for MSDS Sections 1 through 16 in accordance with ANSI Z400.1/2129.1 and as follows:

a.

Section 11: Include data used to determine the hazards cited in Section 3. Identify acute
data, carcinogenicity, reproductive effects, and target organ effects. Provide written
description of the process used in evaluating chemical hazards relative to preparation
of the MSDS.

Section 12: Include data regarding environmental impacts during raw materials
acquisition, manufacture, and use. Include data regarding environmental impacts in the
event of an accidental release.

Section 13: Include data regarding the proper disposal of the chemical. Include
information regarding recycling and reuse. Indicate whether or not the product is
considered to be "hazardous waste" according to 40 CFR 261.

Section 14: Identify hazard class for shipping.

Section 15: Identify federal, state, and local regulations applicable to the
material.

Section 16: Include additional information relative to recycled content, bio-based
content, and other information regarding environmental and health impacts.

1.8 ENVIRONMENTAL PROTECTION PLAN

Prepare and submit an Environmental Protection Plan not less than 10 days before
the preconstruction meeting. At a minimum, address the following elements in accordance
with this section:

a.

b.

Identification and contact information for Environmental Manager.

General site information, including preconstruction description and
photographs.

Summary of training program.

Environmental Management
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d. Procedures to address water resources.

e. Procedures to address land resources.

f.  Procedures to address air resources.

g. Procedures to address fish and wildlife resources.

h. Monitoring and quality control procedures.

Revise and resubmit Plan as required by the APE. Approval of Contractor's Plan will not
relieve the Contractor of responsibility for compliance with applicable environmental

regulations.

1.9 ENVIRONMENTAL DEMONSTRATION AND TRAINING

Contractor shall provide environmental training for workers performing work on the
project site.

1.9.1 Instructor Qualifications

Training shall be given by a firm or individual experienced in providing training or
education similar in content and extent to that indicated for this project.

1.9.2 Coordination
Coordinate instruction schedule with ASPA operations. Adjust schedule as required to
minimize disruption of ASPA operations. Coordinate instruction with demonstration and
training of general building systems.

1.9.3 Training Program
Develop a training program for all site workers that include the following topics:
a. Overview of environmental and sustainability issues related to the building industry.

b. Overview of environmental and sustainability issues related to the project

c. Compliance with applicable federal, state, and local environmental
regulations.

d. Review of site specific procedures and management plans implemented
during construction, including the Waste Management Plan, Indoor Air

Quality (IAQ)
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Management Plan, Environmental Protection Plan, and procedures for noise
and acoustics management.

1.9.3.1 Scheduling
Provide instruction at mutually agreeable time.

PART 2 PRODUCTS

2.1 ENVIRONMENTALLY PREFERABLE PRODUCTS
Consider raw materials acquisition, production, manufacturing, packaging, distribution,
reuse, operation, maintenance, and disposal of products, and provide products and
materials with the least effect on the environment, determined by LCA analysis, released
toxins, and other methods.

211Prohibited Materials
The use of the following materials is prohibited:
a. Products containing asbestos.
b. Products containing urea formaldehyde.
c. Products containing polychlorinated biphenyls.

d. Products containing chlorinated fluorocarbons.

e. Solder or flux containing more than 0.2 percent lead and domestic water pipe or
pipe fittings containing more than 8 percent lead.

f.  Paint containing more than 0.06 percent lead.

2.1.2 Packaging
Where Contractor has the option to provide one of the listed products or equal, preference
shall be given to products with minimal packaging and easily recyclable packaging, and
to manufacturers with policies that take back product packaging.

2.1.3 Substitutions
Notify the APE when Contractor is aware of materials, equipment, or products that meet
the aesthetic and programmatic intent of Contract Documents, but which are more
environmentally responsible than materials, equipment, or products specified or indicated
in the Contract Documents. Submit the following for initial review by the APE:

a. Product data including manufacturer's name, address, and phone number.

b. Description of environmental advantages of proposed substitution over specified
product.

Environmental Management
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PART 3 EXECUTION
31 PROTECTION OF NATURAL RESOURCES

Comply with applicable regulations and these specifications. Preserve the natural resources
within the project boundaries and outside the limits of permanent work performed under
this Contract in their existing condition or restore to an equivalent or improved condition
as approved by the APE. Where violation of environmental
Procedures requirements will irreversibly damage the site, documentation of progress at
regulate intervals shall be required (as determined by APE).

3.1.1 General Disturbance

Confine demolition and construction activities to work area limits indicated on the Drawings.
Remove debris, rubbish, and other waste materials resulting from demolition and construction
operations from site. Transport materials with appropriate vehicles and dispose of them off
site to areas that are approved for disposal by governing authorities having jurisdiction. Avoid
spillage by covering and securing loads when hauling on or adjacent to public streets
or highways. Remove spillage and sweep, wash, or otherwise clean project site, streets,
or highways. Burning is prohibited.

3.1.2 Water Resources

Comply with requirements of the existing NPDES Permit. Prevent oily or other hazardous
substances from entering the ground, drainage areas, or local bodies of water. Store and
service construction equipment at areas designated for collection of oil wastes. Prevent
ponding of stagnant water conducive to mosquito breeding habitat. Prevent run-off from site
during demolition and construction operations.

3.1.3 Land Resources

Prior to construction, identify land resources to be preserved within the work area. Do not
remove, cut, deface, injure, or destroy land resources including trees, shrubs, vines, grasses,
topsoil, and landforms without permission from the APE. Protect items to remain as required.

3.1.3.1 Erodible Soils

Plan and conduct earthwork to minimize the duration of exposure of unprotected soils, except
where the constructed feature obscures borrow areas, quarries, and waste material areas.
Clear areas in reasonably sized increments only as needed to use the areas developed.
Form earthwork to final grade as shown. Immediately protect side slopes and back slopes
upon completion of rough grading.

3.1.3.2 Erosion and Sedimentation Control Devices

Construct or install temporary and permanent erosion and sedimentation control features
as required.
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3.1.3.3 Tree and Plant Protection
Protect existing vegetation to remain. Prior to start of construction, tag each tree and plant

scheduled to remain. In the event of damage to tree or plant, the ASPA may, at the APE's
discretion, deduct the indicated value of the damaged tree or plant from the Contract Sum.

3.1.4 Air Resources
Comply with Indoor Air Quality (IAQ) Management Plan and as follows:
a. Prevent creation of dust, air pollution, and odors.
b. Sequence construction to avoid unnecessary disturbance to site.
c. Use mulch, water sprinkling, temporary enclosures, and other appropriate methods
as needed to limit dust and dirt rising and scattering in air. Do not use water when it

may create hazardous or other adverse conditions such as flooding and pollution.

d. Store volatile liquids, including fuels and solvents, in closed containers. Do not store
with materials that have a high capacity to adsorb VOC emissions or in occupied
spaces.

e. Properly maintain equipment to reduce gaseous pollutant emissions.

3.1.5 Fish and Wildlife Resources

Manage and control construction activities to minimize interference with and damage to
fish and wildlife. Do not disturb fish and wildlife. Do not alter water flows or otherwise
significantly disturb the native habitat related to the project and critical to the survival of fish
and wildlife, except as indicated or specified.

3.2 FIELD QUALITY CONTROL
Comply with requirements of agencies having jurisdiction and as specified herein. Provide

field practices, shipping, and handling of samples in accordance with ASTM D 4840. Provide
Field Quality Control Reports in accordance with approved Environmental Protection Plan.

END OF SECTION 01 35 40.00 20
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SECTION 01 45 00.00 10
QUALITY CONTROL
PART1 GENERAL

1.1 REFERENCES

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

A. AMERICAM SAMOA POWER AUTHORITY (ASPA)

ASPA OC Plan ASPA Quality Control Plan of the Waste Water
Engineering Services Division

B. ASTM INTERNATIONAL (ASTM)

1. ASTM D 3740 (2010) Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection of Soill
and Rock as Used in Engineering Design and
Construction

2. ASTME 329 (2009) Standard Specification for Agencies Engaged
in the Testing and/or Inspection of Materials Used
in Construction

C. U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA)

1. EPAQA/R-2 EPA Requirements for Quality Management Plans

1.2 PAYMENTS

Separate payment will not be made for providing and maintaining an effective Quality Control
program, and all associated costs will be included in the applicable Bid Schedule unit or lump-
sum prices.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

Establish and maintain an effective quality control (QC) system in compliance with the
Contract Clause titled "Inspection of Construction." QC consists of plans, procedures, and
organization necessary to produce an end product which complies with the contract

requirements. Cover all construction operations, both onsite and offsite, and be keyed to the
proposed construction sequence. The project superintendent will be held responsible for
the quality of work and is subject to removal by the APE for non-compliance with the
guality requirements specified in the contract. In this context the highest level manager

Quality Control
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responsible for the overall construction activities at the site, including quality and production
is the project superintendent. The project superintendent must maintain a physical presence
at the site at all times and is responsible for all construction and related activities at the
site, except as otherwise acceptable to the APE.

3.2 QUALITY CONTROL PLAN

Submit no later than 45 days after receipt of notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to implement the requirements of the Contract Clauses to ensure
quality construction. The plan shall be consistent with the ASPA QC Plan and take into
consideration aspects of that plan that require coordination with the Contractor. The
ASPA will consider an interim plan for the first 30 days of operation. Construction will be
permitted to begin only after acceptance of the CQC Plan or acceptance of an interim plan
applicable to the particular feature of work to be started. Work outside of the accepted
interim plan will not be permitted to begin until acceptance of a CQC Plan or another
interim plan containing the additional work.

3.2.1 Content of the CQC Plan

Include, as a minimum, the following to cover all construction operations, both onsite and
offsite, including work by subcontractors, fabricators, suppliers, and purchasing agents, and
subcontractors:

a. A description of the quality control organization, including a chart showing lines of
authority and acknowledgment that the CQC staff will implement the three phase control
system for all aspects of the work specified. Include a CQC System Manager who
reports to the project superintendent.

b. The name, qualifications (in resume format), duties, responsibilities, and authorities
of each person assigned a CQC function.

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

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

e. Control, verification, and acceptance testing procedures for each specific test to include
the test name, specification paragraph requiring test, feature of work to be tested, test
frequency, and person responsible for each test. (Laboratory facilities approved by the
APE must be used.)

f.  Procedures for tracking preparatory, initial, and follow-up control phases and control,
verification, and acceptance tests including documentation.
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g. Procedures for tracking construction deficiencies from identification through acceptable
corrective action. Establish verification procedures that identified deficiencies have been
corrected.

h. Reporting procedures, including proposed reporting
formats.

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

3.2.3 Acceptance of Plan

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

3.2.4 Notification of Changes

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

3.3 COORDINATION MEETING

After the Preconstruction Conference, before start of construction, Post award Conference,
before start of construction, and prior to acceptance by the ASPA of the CQC Plan, meet with
the APE and discuss the Contractor's quality control system. Submit the CQC Plan a
minimum of 45 calendar days prior to the Coordination Meeting. During the meeting, a mutual
understanding of the system details must be developed, including the forms for recording
the CQC operations, control activities, testing, administration of the system for both onsite
and offsite work, and the interrelationship of Contractor's Management and control with the
ASPA's Quality Assurance. Minutes of the meeting will be prepared by the ASPA, signed by
both the Contractor and the APE and will become a part of the contract file. There may be
occasions when subsequent conferences will be called by either party to reconfirm mutual
understandings and/or address deficiencies in the CQC system or procedures which may
require corrective action by the Contractor.

3.4 QUALITY CONTROL ORGANIZATION
3.4.1 Personnel Requirements

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

3.4.2 CQC System Manager

Identify as CQC System Manager an individual within the onsite work organization who
is responsible for overall management of CQC and have the authority to act in all CQC
matters for the Contractor. The CQC System Manager must have a minimum of 10 years
construction experience on construction similar to this contract. This CQC System Manager
must be on the site at all times during construction and be employed by the prime
Contractor. The CQC System Manager must be assigned as System Manager but may
have duties as project superintendent in addition to quality control. Identify in the plan an
alternate to serve in the event of the CQC System Manager's absence. The requirements
for the alternate are the same as the CQC System Manager.

3.4.3 CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, provide as part of the CQC
organization specialized personnel to assist the CQC System Manager for the following
areas: electrical and environmental. These individuals may be employees of the prime
or subcontractor; be responsible to the CQC System Manager; be physically present at
the construction site during work on their areas of responsibility; have the necessary
education and/or experience in accordance with the experience matrix listed herein. These
individuals may perform other duties but must be allowed sufficient time to perform their
assigned quality control duties as described in the Quality Control Plan.

3.4.4 Organizational Changes

Maintain the CQC staff at full strength at all times. When it is necessary to make changes
to the CQC staff, revise the CQC Plan to reflect the changes and submit the changes to the
APE for acceptance.

3.5 SUBMITTALS AND DELIVERABLES

Submittals, if needed, must comply with the requirements in Section 01 33 00 SUBMITTAL
PROCEDURES. The CQC organization is responsible for certifying that all submittals and
deliverables are in compliance with the contract requirements. When Section 23 08 00.00 10
COMMISSIONING OF HVAC SYSTEMS are included in the contract, the submittals required
by those sections must be coordinated with Section 01 33 00 SUBMITTAL PROCEDURES
to ensure adequate time is allowed for each type of submittal required.

3.6 CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the

Quality Control
01 45 00.00 10- 4



construction, to include that of subcontractors and suppliers, complies with the requirements
of the contract. At least three phases of control must be conducted by the CQC System
Manager for each definable feature of the construction work as follows:

3.6.1 Preparatory Phase

This phase is performed prior to beginning work on each definable feature of work; after
all required plans/documents/materials are approved/accepted, and after copies are at the
work site. This phase includes:

a.

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

Review of the contract drawings.

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

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

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

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

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

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

Check to ensure that the portion of the plan for the work to be performed has been
accepted by the APE.

Discussion of the initial control phase.

ASPA must be notified at least 24 hours in advance of beginning the preparatory control
phase. Include a meeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the foreman responsible
for the definable feature. Document the results of the preparatory phase actions by
separate minutes prepared by the CQC System Manager and attach to the daily CQC
report. Instruct applicable workers as to the acceptable level of workmanship required
in order to meet contract specifications.
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3.6.2 Initial Phase
This phase is accomplished at the beginning of a definable feature of work. Accomplish the
following:
a. Check work to ensure that it is in full compliance with contract requirements.

Review minutes of the preparatory meeting.

Verify adequacy of controls to ensure full contract compliance. Verify required
control inspection and testing.

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

Resolve all differences.

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

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

The initial phase should be repeated for each new crew to work onsite, or any
time acceptable specified quality standards are not being met.

3.6.3 Follow-up Phase

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

3.6.4 Additional Preparatory and Initial Phases

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

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

p

Verify that testing procedures comply with contract requirements.

b. Verify that facilities and testing equipment are available and comply with testing
standards.

c. Check test instrument calibration data against certified standards.

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

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

3.7.2 Testing Laboratories
3.7.2.1 Capability Check

ASPA reserves the right to check laboratory equipment in the proposed laboratory for
compliance with the standards set forth in the contract specifications and to check the
laboratory technician's testing procedures and techniques. Laboratories utilized for testing
soils, concrete, asphalt, and steel must meet criteria detailed in ASTM D 3740 and ASTM
E 329.

3.7.2.2 Capability Recheck

If the selected laboratory fails the capability check, the Contractor will be assessed a charge
of $2,000 to reimburse ASPA for each succeeding recheck of the laboratory or the checking
of a subsequently selected laboratory. Such costs will be deducted from the contract
amount due the Contractor.

3.7.3 Onsite Laboratory

The ASPA reserves the right to utilize the Contractor's control testing laboratory and
equipment to make assurance tests, and to check the Contractor's testing procedures,
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techniques, and test results at no additional cost to the ASPA.
3.8 COMPLETION INSPECTION
3.8.1 Punch-Out Inspection

Conduct an inspection of the work by the CQC Manager near the end of the work, or
any increment of the work established by a time stated in the SPECIAL CONTRACT
REQUIREMENTS Clause, "Commencement, Prosecution, and Completion of Work", or by
the specifications. Prepare and include in the CQC documentation a punch list of items which
do not conform to the approved drawings and specifications, as required by paragraph
DOCUMENTATION. Include within the list of deficiencies the estimated date by which the
deficiencies will be corrected. Make a second inspection the CQC System Manager or staff
to ascertain that all deficiencies have been corrected. Once this is accomplished, notify
the ASPA that the facility is ready for the ASPA Pre-Final inspection.

3.8.2 Pre-Final Inspection

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

3.8.3 Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other
primary management person, and ASPA's Representative must be in attendance at the final
acceptance inspection. Additional ASPA personnel including, but not limited to, those from
wastewater operations department, and other administration may also be in attendance. The
final acceptance inspection will be formally scheduled by the APE based upon results of
the Pre-Final inspection. Notify the APE at least 14 days prior to the final acceptance
inspection and include the Contractor's assurance that all specific items previously
identified to the Contractor as being unacceptable, along with all remaining work performed
under the contract, will be complete and acceptable by the date scheduled for the final
acceptance inspection. Failure of the Contractor to have all contract work acceptably
complete for this inspection will be cause for the APE to bill the Contractor for the ASPA's
additional inspection cost in accordance with the contract clause titled "Inspection of
Construction".

3.9 DOCUMENTATION

Maintain current records providing factual evidence that required quality control activities
and/or tests have been performed. Include in these records the work of subcontractors and
suppliers on an acceptable form that includes, as a minimum, the following information:

a. Contractor/subcontractor and their area of responsibility.
b. Operating plant/equipment with hours worked, idle, or down for repair.

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

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

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

f. Submittals and deliverables reviewed, with contract reference, by whom, and action
taken.

g. Offsite surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and instructions or corrective
actions.

I. Instructions given/received and conflicts in plans and/or specifications.

J- Provide documentation of design quality control activities. For independent design
reviews, provide, as a minimum, identification of the Independent Technical Review
(ITR) team, the ITR review comments, responses and the record of resolution of
the comments.

k. Contractor's verification statement.

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

31 NOTIFICATION OF NON-COMPLIANCE

The APE will notify the Contractor of any detected noncompliance with the foregoing
requirements. Take immediate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, will be deemed sufficient for the purpose
of notification. If the Contractor fails or refuses to comply promptly, the APE may issue an
order stopping all or part of the work until satisfactory corrective action has been taken. No
part of the time lost due to such stop orders will be made the subject of claim for extension
of time or for excess costs or damages by the Contractor.

END OF SECTION 01 45 00.00 10
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SECTION 01 50 00
TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

PART1 GENERAL

1.1 SUMMARY

Requirements of this Section apply to, and are a component of, each section of
the specifications.

1.2 REFERENCES

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

A. AMERICAN WATER WORKS ASSOCIATION (AWWA)

1. AWWAC511 (2007) Standard for Reduced-Pressure
Principle Backflow Prevention Assembly

B. FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH

(FCCCHR)

1. FCCCHR List (continuously updated) List of Approved Backflow
Prevention Assemblies

2. FCCCHR Manual (1988e9) Manual of Cross-Connection Control

C. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

1. NFPA 241 (2009) Standard for Safeguarding Construction,
Alteration, and Demolition Operations

2. NFPA 70 (2011) National Electrical Code
D. U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
1. FAAAC 70/7460-1 (2007; Rev K) Obstruction Marking and Lighting
E. U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)
1. MUTCD (2009) Manual of Uniform Traffic Control Devices
1.3 SUBMITTALS

ASPA approval is required for submittals. Submittals shall be the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Construction site plan

Traffic control plan

Temporary Construction
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D-03 Product Data
1.4 CONSTRUCTION SITE PLAN

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

PART 2 PRODUCTS
2.1 TEMPORARY SIGNAGE
2.1.1 Bulletin Board

Immediately upon beginning of work, provide a weatherproof glass-covered bulletin board
not less than 36 by 48 inches in size for displaying the Equal Employment Opportunity
poster, a copy of the wage decision contained in the contract, Wage Rate Information poster,
and other information approved by the APE. Locate the bulletin board at the project site in
a conspicuous place easily accessible to all employees, as approved by the APE.

2.1.2 Project and Safety Signs

Post a project sign if directed by the APE. Erect signs within 15 days after receipt of the
notice to proceed. Correct the data required by the safety sign daily, with light colored
metallic or non-metallic numerals. All traffic and traffic safety signs shall be lettered with
retroreflective material to MUTCD for nighttime visibility.

2.2 TEMPORARY TRAFFIC CONTROL
2.2.1 Roadway lane closures

One way lane closures are not allowed after working hours. Open work shall be covered and
made safe for two lane traffic after working hours. When one lane closures are implemented,
provide competent flag control persons for traffic control.

2.2.2 Barricades

Erect and maintain temporary barricades to limit public access to hazardous areas in
accordance with MUTCD requirements. Whenever safe public access to paved areas such
as roads, parking areas or sidewalks is prevented by construction activities or as otherwise
necessary to ensure the safety of both pedestrian and vehicular traffic barricades will be
required. Securely place barricades clearly visible with adequate illumination to provide
sufficient visual warning of the hazard during both day and night. Provide safety barricades at
all stockpiles or equipment that will be left at the job site unattended after working hours.

2.2.3 Fencing
Temporary Construction
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a. Provide fencing along the construction site at all open excavations and tunnels
to control access by unauthorized people. Fencing must be installed to be able
to restrain a force of at least 250 pounds against it.

b. In addition, prior to the start of work, enclose those areas at the construction
site which are not within the construction fence with a temporary safety fence,
including gates and warning signs, to protect the public from construction
activities. The safety fence shall match the base standard color (or bright orange
where it protects excavated areas), shall be made of high density polyethylene grid
or approved equal a minimum of 42 inches high, supported and tightly secured to
steel posts located on minimum 10 foot centers. Remove the fence from the work
site upon completion of the contract.

2.2.4 Temporary Wiring

Provide temporary wiring in accordance with NFPA 241 and NFPA 70, Article 305-6(b),
Assured Equipment Grounding Conductor Program. Include frequent inspection of all
equipment and apparatus.

2.2.5 Backflow Preventers

Install reduced pressure principle type conforming to the applicable requirements AWWA
C511at temporary water connections. Provide backflow preventers complete with 150 pound
flanged cast iron, mounted gate valve and strainer, stainless steel or bronze, internal parts.
The particular make, model/design, and size of backflow preventers to be installed must
be included in the latest edition of the List of Approved Backflow Prevention Assemblies
issued by the FCCCHR List and be accompanied by a Certificate of Full Approval from
FCCCHR List. After installation conduct Backflow Preventer Tests and provide test reports
verifying that the installation meets the FCCCHR Manual Standards.

2.3 CONSTRUCTION SURVEY AND STAKING
2.3.1 Contractor Survey and Staking

Contractor shall confirm the conditions shown in the survey information in the construction
plans. The survey benchmarks and elevation datum used is shown on the plans. If site
conditions differ than that shown in the plans, alert the APE of the condition for review. If site
conditions prevent construction in the alignment or location as shown in the plans due
to conflict of existing utilities, facilities or other items, contractor shall propose a site-
specific revision for the APE’s review and approval. Alternately, the contractor can request
the APE to advise them on the appropriate course of action in case of conflicts.

Contractor shall be responsible for additional site survey work, utility toning, and flagging
as required to construct the facilities and improvements shown in the construction plans.
Contractor shall be responsible to confirm the locations of all above ground and below ground
utilities by survey, toning or exploration methods and shall be responsible for any damage to
existing facilities and repair as needed. The locations of underground utilities and features
have been shown on the construction plans based on the research and record plans available
to the engineer to the best of their knowledge, but may not represent the actual locations
of the installed facilities.

Temporary Construction
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Afinal construction survey will be required for the preparation of the as-built plans as required
in Section 01 78 23 Closeout Submittals. This as-built survey shall be conducted by a
component surveyor provided by the contractor to record the as-built location of all facilities
and improvements installed. The contractor shall record this information onto the construction
plans to show any deviation from the plans provided to the contractor. The contractor as-built
survey and information turned over to ASPA shall be accurate to within 0.1’. The as-built
survey information must be recorded during construction for any underground improvements
to ensure that the accurate locations of these facilities are recorded before being buried. All
items which are shown on the construction plans and built by the contractor shall be included
in the as-built survey.

PART 3 EXECUTION

3.1 EMPLOYEE PARKING

Contractor employees will park privately owned vehicles in an area designated by the APE.
This area will be within reasonable walking distance of the construction site. Contractor
employee parking must not interfere with existing and established parking requirements of
the ASPA installation. ASPA may be able to designate contractor parking within the parking
lot across the road from the WWTP.

3.2 AVAILABILITY AND USE OF UTILITY SERVICES
3.2.1 Temporary Utilities

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

3.2.2 Payment for Utility Services

a. ASPA will make all reasonably required utilities available to the Contractor from existing
outlets and supplies, as specified in the contract. Unless otherwise provided in the
contract, the amount of each utility service consumed will be charged to or paid for by
the Contractor at reasonable rates determined by the APE. Carefully conserve any
utilities furnished without charge.

b. Reasonable amounts of the following utilities will be made available to the Contractor
without charge.

c. The point at which the ASPA will deliver such utilities (water and electrical) or services
and the quantity shall be coordinated with the APE. Pay all costs incurred in
connecting, converting, and transferring the utilities to the work. Make connections,
including providing backflow-preventing devices on connections to domestic water lines.

Temporary Construction
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3.2.3 Meters and Temporary Connections

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

3.2.4 Advance Deposit

An advance deposit for utilities consisting of an estimated month's usage or a minimum
of $50.00 will be required. The last monthly bills for the fiscal year will normally be offset by
the deposit and adjustments will be billed or returned as appropriate. Services to be rendered
for the next fiscal year, beginning 1 October, will require a new deposit. Notification of the
due date for this deposit will be mailed to the Contractor prior to the end of the current fiscal
year.

3.2.5 Final Meter Reading

Before completion of the work and final acceptance of the work by the ASPA, notify the APE,
in writing, 5 working days before termination is desired. The ASPA will take a final meter
reading, disconnect service, and remove the meters. Then remove all the temporary
distribution lines, meter bases, and associated paraphernalia. Pay all outstanding utility bills
before final acceptance of the work by the ASPA.

3.2.6 Water

Contractor will pay for the service as per 3.2.2 Payment of Utility Services for the connections to
existing facilities to provide water for construction purposes.

3.2.7 Sanitation

a. Provide and maintain within the construction area minimum field-type sanitary facilities
approved by the APE and periodically empty wastes into the municipal sanitary sewage
system, or remove waste to a commercial facility. Obtain approval from the system
ASPA prior to discharge into any municipal, district, or commercial sanitary sewer
system. Any penalties and / or fines associated with improper discharge will be the
responsibility of the Contractor. Coordinate with the APE and follow station regulations
and procedures when discharging into the station sanitary sewer system. Maintain
these conveniences at all times without nuisance. Include provisions for pest control
and elimination of odors. ASPA toilet facilities may not be available to Contractor's
personnel.

b. Provide temporary sewer and sanitation facilities that are self-contained units with both
urinals and stool capabilities. Ventilate the units to control odors and fumes and empty
and clean them at least once a week or more often if required by the APE. The doors
shall be self-closing. The exterior of the unit shall match the base standard color.
Locate the facility behind the construction fence or out of the public view.
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3.2.8 Telephone

Make arrangements and pay all costs for telephone facilities desired.

3.2.9 Obstruction Lighting of Cranes

Provide a minimum of 2 aviation red or high intensity white obstruction lights on temporary
structures (including cranes) over 100 feet above ground level. Light construction and
installation must comply with FAA AC 70/7460-1. Lights must be operational during periods
of reduced visibility, darkness, and as directed by the APE.

3.2.10 Fire Protection

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

3.3 TRAFFIC PROVISIONS

3.3.1 Maintenance of Traffic

a.

Conduct operations in a manner that will not close any thoroughfare or interfere in
any way with traffic on highways except with written permission of the ASPA
Project Engineer(APE at least 15 calendar days prior to the proposed modification
date, and provide a Traffic Control Plan detailing the proposed controls to traffic
movement for approval. The plan must be in accordance with State and local
regulations and the MUTCD, Part VI. Contractor may move oversized and slow-moving
vehicles to the worksite provided requirements of the highway authority have been met.

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

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

3.3.2 Protection of Traffic

Maintain and protect traffic on all affected roads during the construction period except
as otherwise specifically directed by the APE. Measures for the protection and diversion
of traffic, including the provision of watchmen and flagmen, erection of barricades, placing
of lights around and in front of equipment the work, and the erection and maintenance
of adequate warning, danger, and direction signs, will be as required by the State and
local authorities having jurisdiction. Protect the traveling public from damage to person and
property. Minimize the interference with public traffic on roads selected for hauling material
to and from the site. Investigate the adequacy of existing roads and their allowable load
limit. Contractor is responsible for the repair of any damage to roads caused by
construction operations.

3.3.3 Rush Hour Restrictions
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Do not interfere with the peak traffic flows preceding and during normal operations for Route
001 without notification to and approval by the APE.

3.3.4 Dust Control

Dust control methods and procedures must be approved by the APE. Treat dust abatement
on access roads with applications of calcium chloride, water sprinklers, or similar methods
or treatment.

3.4 CONTRACTOR'S TEMPORARY FACILITIES
3.4.1 Safety

Protect the integrity of any installed safety systems or personnel safety devices. If entrance
into systems serving safety devices is required, the Contractor must obtain prior approval
from the APE. If it is temporarily necessary to remove or disable personnel safety devices
in order to accomplish contract requirements, provide alternative means of protection prior
to removing or disabling any permanently installed safety devices or equipment and
obtain approval from the APE.

3.4.2 Administrative Field Offices

Provide and maintain administrative field office facilities within the construction area at
the designated site. ASPA office and warehouse facilities may not be available to the
Contractor's personnel.

3.4.3 Storage Area

Construct a temporary 6 foot high chain link fence around trailers and materials. Include
plastic strip inserts, so that visibility through the fence is obstructed. Fence posts may be
driven, in lieu of concrete bases, where soil conditions permit. Do not place or store Trailers,
materials, or equipment outside the fenced area unless such trailers, materials, or equipment
are assigned a separate and distinct storage area by the APE away from the vicinity of
the construction site but within the installation boundaries. Trailers, equipment, or materials
must not be open to public view with the exception of those items which are in support of
ongoing work on any given day. Do not stockpile materials outside the fence in preparation
for the next day's work. Park mobile equipment, such as tractors, wheeled lifting equipment,
cranes, trucks, and like equipment within the fenced area at the end of each work day.

3.4.4 Supplemental Storage Area

Upon Contractor's request, the APE will designate another or supplemental area for the
Contractor's use and storage of trailers, equipment, and materials. This area may not be
in close proximity of the construction site but will be within the installation boundaries.
Fencing of materials or equipment will not be required at this site; however, the Contractor
is responsible for cleanliness and orderliness of the area used and for the security of
any material or equipment stored in this area. Ultilities will not be provided to this area
by the ASPA.

3.4.5 Appearance of Trailers
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a. Trailers utilized by the Contractor for administrative or material storage purposes must
present a clean and neat exterior appearance and be in a state of good repair. Trailers
which, in the opinion of the APE, require exterior painting or maintenance will not
be allowed on installation property.

b. Paint using suitable paint and maintain the temporary facilities. Failure to do so will be
sufficient reason to require their removal.

3.4.6 New Building

In the event a new building is constructed for the temporary project field office for the
ASPA Site Team, it will be a minimum 12 feet in width, 16 feet in length and have a minimum
of 7 feet headroom. Equip the building with approved electrical wiring, at least one double
convenience outlet and the required switches and fuses to provide 110-120 volt power.
Provide a work table with stool, desk with chair, two additional chairs, and one legal size file
cabinet that can be locked. The building must be waterproof, supplied with a heater, have
a minimum of two doors, electric lights, a telephone, a battery operated smoke detector
alarm, a sufficient number of adjustable windows for adequate light and ventilation, and
a supply of approved drinking water. Approved sanitary facilities must be furnished. Screen
the windows and doors and provide the doors with dead bolt type locking devices or a
padlock and heavy duty hasp bolted to the door. Door hinge pins will be non-removable.
Arrange the windows to open and to be securely fastened from the inside. Protect glass
panels in windows by bars or heavy mesh screens to prevent easy access. In warm
weather, furnish air conditioning capable of maintaining the office at 50 percent relative
humidity and a room temperature 20 degrees F below the outside temperature when the
outside temperature is 95 degrees F. Any new building erected for a temporary field office
must be maintained by the Contractor during the life of the contract and upon completion
and acceptance of the work become the property of the Contractor and removed from the
site. All charges for telephone service for the temporary field office will be borne by the
Contractor, including long distance charges up to a maximum of $75.00 per month.

3.4.7 Security Provisions
Provide adequate outside security lighting at the Contractor's temporary facilities. The
Contractor will be responsible for the security of its own equipment; in addition, the Contractor
will notify the appropriate law enforcement agency requesting periodic security checks of
the temporary project field office.

3.4.8 Storage Size and Location

The site available for storage must be proposed and shown in the contractor’s work plan.
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3.4.9 Storage in Existing Buildings

The Contractor will be working around existing buildings and/or structures; the storage
of material will be allowed in a nearby area, as approved by the APE. Provide 8 foot high
security fence with a lockable gate around the storage area. Remove at the completion
of work.

3.4.10 Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to ensure that roof openings and other critical openings in
the building are monitored carefully. Take immediate actions required to seal off such
openings when rain or other detrimental weather is imminent, and at the end of each
workday. Ensure that the openings are completely sealed off to protect materials and
equipment in the building from damage.

3.4.10.1 Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize danger to
persons, and protect the work and nearby ASPA property. Precautions must include, but
are not limited to, closing openings; removing loose materials, tools and equipment from
exposed locations; and removing or securing scaffolding and other temporary work. Close
openings in the work when storms of lesser intensity pose a threat to the work or any
nearby ASPA property.

3.4.10.2 Hurricane Condition of Readiness Unless directed otherwise, comply with:

a.

Condition FOUR (Sustained winds of 50 knots or greater expected within 72 hours):
Normal daily jobsite cleanup and good housekeeping practices. Collect and store in
piles or containers scrap lumber, waste material, and rubbish for removal and disposal
at the close of each work day. Maintain the construction site including storage areas,
free of accumulation of debris. Stack form lumber in neat piles less than 4 feet
high. Remove all debris, trash, or objects that could become missile hazards.

Condition THREE (Sustained winds of 50 knots or greater expected within 48 hours):
Maintain "Condition FOUR" requirements and commence securing operations
necessary for "Condition ONE" which cannot be completed within 18 hours. Cease
all routine activities which might interfere with securing operations. Commence
securing and stow all gear and portable equipment. Make preparations for securing
buildings. Review requirements pertaining to "Condition TWO" and continue action as
necessary to attain "Condition THREE" readiness. Contact APE for weather and COR
updates and completion of required actions.

Condition TWO (Sustained winds of 50 knots or greater expected within 24 hours):
Curtail or cease routine activities until securing operation is complete. Reinforce or
remove form work and scaffolding. Secure machinery, tools, equipment, materials, or
remove from the jobsite. Expend every effort to clear all missile hazards and loose
equipment from general base areas. Contact APE for weather and Condition of
Readiness (COR) updates and completion of required actions.

Condition ONE. (Sustained winds of 50 knots or greater expected within 12 hours):
Secure the jobsite, and leave ASPA premises.
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3.5 ASPAFIELD OFFICE
3.5.1 Quality Control Manager Records and Field Office

Provide on the jobsite an office with approximately 100 square feet of useful floor area for
the exclusive use of the QC Manager. Provide a weather tight structure with adequate
heating and cooling, toilet facilities, lighting, ventilation, a 4 by 8 foot plan table, a standard
size office desk and chair, computer station, and working communications facilities. Provide
a window- mounted air conditioner rated at 9,000 BTUs minimum or a window-mounted heat
pump of the same minimum cooling ratings. Provide a door with a cylinder lock and windows
with locking hardware. Make utility connections. File quality control records in the office
and make available at all times to the ASPA. After completion of the work, remove the
entire structure from the site.

3.5.2 Trailer-Type Mobile Office

The Contractor may, at its option, furnish and maintain a trailer-type mobile office acceptable
to the APE and providing as a minimum the facilities specified above. Securely anchor the
trailer to the ground at all four corners to guard against movement during high winds.

3.6 PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located that operation
by normal voice between these elements is not satisfactory, the Contractor must install a
satisfactory means of communication, such as telephone or other suitable devices and made
available for use by ASPA personnel.

3.7 TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date established for
commencement of work, furnish and erect temporary project safety fencing at the work site.
The safety fencing must be a high visibility orange colored, high density polyethylene grid
or approved equal, a minimum of 42 inches high, supported and tightly secured to steel
posts located on maximum 10 foot centers, constructed at the approved location. Maintain
the safety fencing during the life of the contract and, upon completion and acceptance
of the work, will become the property of the Contractor and be removed from the work site.

3.8 CLEANUP

Remove construction debris, waste materials, packaging material and the like from the work
site daily. Any dirt or mud which is tracked onto paved or surfaced roadways must be cleaned
away. Store within the fenced area described above or at the supplemental storage area any
materials resulting from demolition activities which are salvageable.
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3.9 RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletin board, signs, barricades, haul roads,
and any other temporary products from the site. After removal of trailers, materials, and
equipment from within the fenced area, remove the fence that will become the property of
the Contractor. Restore to the original or better condition, areas used by the Contractor for
the storage of equipment or material, or other use. Gravel used to traverse grassed areas
must be removed and the area restored to its original condition, including top soil and
seeding as necessary.

END OF SECTION 01 50 00
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PART 1

SECTION 01 57 19.00 20

TEMPORARY ENVIRONMENTAL CONTROLS

GENERAL

1.1 REFERENCES

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

A. U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

1. EPA530/F-93/004

3. EPA 823-B-94-005a

(1993; Rev O; Updates |, II, 1A, 1IB, and IlI) Test
Methods for Evaluating Solid Waste (Vol IA, IB, IC,
and Il) (SW-846)

(2000) Developing Your Storm Water Pollution
Prevention Plan, a Guide for Construction Sites
(1994; 2" Edition) Water Quality Standards Handbook

B. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

1.
2.

8.
9.

29 CFR 1910
29 CFR 1910.120

40 CFR 112
40 CFR 122.26

40 CFR 241
40 CFR 243

40 CFR 258
40 CFR 260
40 CFR 261

10. 40 CFR 262

11.40 CFR 263

12. 40 CFR 264

Occupational Safety and Health Standards

Hazardous Waste Operations and
Emergency Response

Oil Pollution Prevention

Storm Water Discharges (Applicable to State
NPDES Programs, see section 123.25)

Guidelines for Disposal of Solid Waste

Guidelines for the Storage and Collection of
Residential, Commercial, and Institutional
Solid Waste

Subtitle D Landfill Requirements
Hazardous Waste Management System: General

Identification and Listing of Hazardous Waste

Standards Applicable to Generators of
Hazardous Waste

Standards Applicable to Transporters of
Hazardous Waste

Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and
Disposal Facilities
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13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24. 40 CFR 372-SUBPART D

40 CFR 265

40 CFR 266

40 CFR 268

40 CFR 270

40 CFR 271

40 CFR 272

40 CFR 273
40 CFR 279
40 CFR 280

40 CFR 300

40 CFR 355

25. 40 CFR 761

26. 40 CFR 82

27.49 CFR 171

28.49 CFR 172

29. 49 CFR 173

30. 49 CFR 178

Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

Standards for the Management of Specific Hazardous
Wastes and Specific Types of Hazardous Waste
Management Facilities

Land Disposal Restrictions

EPA Administered Permit Programs:
The Hazardous Waste Permit
Program

Requirements for Authorization of State
Hazardous Waste Programs

Approved State Hazardous Waste
Management Programs

Standards For Universal Waste Management
Standards for the Management of Used Ol

Technical Standards and Corrective Action
Requirements for Owners and Operators of
Underground Storage Tanks (UST)

National Oil and Hazardous Substances
Pollution Contingency Plan

Emergency Planning and Notification

Specific Toxic Chemical Listings
Polychlorinated Biphenyls (PCBs)
Manufacturing, Processing, Distribution in
Commerce, and Use Prohibitions

Protection of Stratospheric Ozone

General Information, Regulations, and Definitions

Hazardous Materials Table, Special Provisions,
Hazardous Materials Communications,
Emergency Response Information, and Training
Requirements

Shippers - General Requirements for
Shipments and Packaging

Specifications for Packaging
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1.2 DEFINITIONS

1.2.1 Sediment

Soil and other debris that has been eroded and has been transported by runoff water or wind.

1.2.2 Solid Waste

Garbage, refuse, debris, sludge, or other discharged material, including solid, liquid,
semisolid, or contained gaseous materials resulting from domestic, industrial, commercial,
mining, or agricultural operations. Types of solid waste typically generated at construction
sites may include:

a.

Green waste: The vegetative matter from landscaping, land clearing and grubbing,
including, but not limited to, grass, bushes, scrubs, small trees and saplings, tree stumps
and plant roots. Marketable trees, grasses and plants that are indicated to remain, be
re- located, or be re-used are not included.

Surplus soil: Existing soil that is in excess of what is required for this work, including
aggregates intended, but not used, for on-site mixing of concrete, mortars and paving.
Contaminated soil meeting the definition of hazardous material or hazardous waste
is not included.

Debris: Non-hazardous solid material generated during the construction, demolition,
or renovation of a structure which exceeds 2.5 inch particle size that is: a
manufactured object; plant or animal matter; or natural geologic material (e.g. cobbles
and boulders), broken or removed concrete, masonry, and rock asphalt paving;
ceramics; roofing paper and shingles. Inert materials may be reinforced with or
contain ferrous wire, rods, accessories and weldments. A mixture of debris and
other material such as soil or sludge is also subject to regulation as debris if the
mixture is comprised primarily of debris by volume, based on visual inspection.

Wood: Dimension and non-dimension lumber, plywood, chipboard, hardboard. Treated
and/or painted wood that meets the definition of lead contaminated or lead based
contaminated paint is not included.

Scrap metal: Scrap and excess ferrous and non-ferrous metals such as reinforcing
steel, structural shapes, pipe and wire that are recovered or collected and disposed of
as scrap. Scrap metal meeting the definition of hazardous material or hazardous waste
is not included.

Paint cans: Metal cans that are empty of paints, solvents, thinners and adhesives. If
permitted by the paint can label, a thin dry film may remain in the can.

Recyclables: Materials, equipment and assemblies such as doors, windows, door and
window frames, plumbing fixtures, glazing and mirrors that are recovered and sold
as recyclable. Metal meeting the definition of lead contaminated or lead based paint
contaminated may be included as recyclable if sold to a scrap metal company. Paint
cans may be included as recyclable if sold to a scrap metal company.

Hazardous Waste: By definition, to be a hazardous waste a material must first meet the
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definition of a solid waste. Hazardous waste and hazardous debris are special cases
of solid waste. They have additional regulatory controls and must be handled
separately. They are thus defined separately in this document.

Material not regulated as solid waste are: nuclear source or byproduct materials regulated
under the Federal Atomic Energy Act of 1954 as amended; suspended or dissolved materials
in domestic sewage effluent or irrigation return flows, or other regulated point source
discharges; regulated air emissions; and fluids or wastes associated with natural gas or crude
oil exploration or production.

1.2.3 Hazardous Debris

As defined in Solid Waste paragraph, debris that contains listed hazardous waste (either
on the debris surface, or in its interstices, such as pore structure) per 40 CFR 261; or debris
that exhibits a characteristic of hazardous waste per 40 CFR 261.

1.2.4 Chemical Wastes

This includes salts, acids, alkalizes, herbicides, pesticides, and organic chemicals.
1.2.5 Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and consumption of food.
1.2.6 Hazardous Waste

Any discarded material, liquid, solid, or gas, which meets the definition of hazardous material
or is designated hazardous waste by the environmental Protection Agency or State
Hazardous Control Authority as defined in 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR
263, 40 CFR 264, 40 CFR 265, 40 CFR 266, 40 CFR 268, 40 CFR 270, 40 CFR 271, 40 CFR
272,40 CFR 273, 40 CFR 279, and 40 CFR 280.

1.2.7 Hazardous Materials

Hazardous materials as defined in 49 CFR 171 and listed in 49 CFR 172. Hazardous material
is any material that:
a. Isregulated as a hazardous material per 49 CFR 173,
or
b. Requires a Material Safety Data Sheet (MSDS) per 29 CFR 1910.120,
or
c. During end use, treatment, handling, packaging, storage, transportation, or disposal
meets or has components that meet or have potential to meet the definition of a
hazardous waste as defined by 40 CFR 261 Subparts A, B, C, or D.
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Designation of a material by this definition, when separately regulated or controlled by other
instructions or directives, does not eliminate the need for adherence to that hazard-specific
guidance which takes precedence over this instruction for "control" purposes. Such material
include ammunition, weapons, explosive actuated devices, propellants, pyrotechnics,
chemical and biological warfare materials, medical and pharmaceutical supplies, medical
waste and infectious materials, bulk fuels, radioactive materials, and other materials such
as asbestos, mercury, and polychlorinated biphenyls (PCBs). Nonetheless, the exposure
may occur incident to manufacture, storage, use and demilitarization of these items.

1.2.8 Waste Hazardous Material (WHM)

Any waste material which because of its quantity, concentration, or physical, chemical,
or infectious characteristics may pose a substantial hazard to human health or the
environment and which has been so designated. Used oil not containing any hazardous
waste, as defined above, falls under this definition.

1.2.9 Oily Waste

Those materials which are, or were, mixed with used oil and have become separated from
that used oil. Oily wastes also means materials, including wastewaters, centrifuge solids, filter
residues or sludge, bottom sediments, tank bottoms, and sorbents which have come into
contact with and have been contaminated by, used oil and may be appropriately tested
and discarded in a manner which is in compliance with other State and local requirements.
This definition includes materials such as oily rags, "kitty litter" sorbent clay and organic
sorbent material. These materials may be land filled provided that:

a. Itis not prohibited in other State regulations or local ordinances
b. The amount generated is "de minimus" (a small amount)

c. ltisthe result of minor leaks or spills resulting from normal process operations

d. All free-flowing oil has been removed to the practical extent possible Large quantities
of this material, generated as a result of a major spill or in lieu of proper maintenance of
the processing equipment, are a solid waste. As a solid waste, a hazardous waste
determination must be performed prior to disposal. As this can be an expensive process,
it is recommended that this type of waste be minimized through good housekeeping
practices and employee education.

1.2.10 Regulated Waste

Those solid waste that have specific additional Federal, state, or local controls for handling,
storage, or disposal.
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1.2.11 Class | Ozone Depleting Substance (ODS)

Class | ODS is defined in Section 602(a) of The Clean Air Act and includes the following
chemicals:

chlorofluorocarbon-11 (CFC-11)
chlorofluorocarbon-12 (CFC-12)
chlorofluorocarbon-13 (CFC-13)
chlorofluorocarbon-111 (CFC-111)
chlorofluorocarbon-112 (CFC-112)
chlorofluorocarbon-113 (CFC-113)
chlorofluorocarbon-114 (CFC-114)
chlorofluorocarbon-115 (CFC-115)
chlorofluorocarbon-211 (CFC-211)
chlorofluorocarbon-212 (CFC-212)
chlorofluorocarbon-213 (CFC-213)
chlorofluorocarbon-214 (CFC-214)
chlorofluorocarbon-215 (CFC-215)
chlorofluorocarbon-216 (CFC-216)
chlorofluorocarbon-217 (CFC-217)
chlorofluorocarbon-500 (CFC-500)
chlorofluorocarbon-502 (CFC-502)
chlorofluorocarbon-503 (CFC-503)
halon-211

halon-1301

halon-2402

carbon tetrachloride

methyl bromide

methyl chloroform

Class 11 ODS is defined in Section 602(s) of The Clean Air Act and includes the following
chemicals:

hydrochlorofluorocarbon-21 (HCFC-21)

hydrochlorofluorocarbon-22 (HCFC-22)

hydrochlorofluorocarbon-31 (HCFC-31)
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hydrochlorofluorocarbon-121 (HCFC-121)
hydrochlorofluorocarbon-122 (HCFC-122)
hydrochlorofluorocarbon-123 (HCFC-123)
hydrochlorofluorocarbon-124 (HCFC-124)
hydrochlorofluorocarbon-131 (HCFC-131)
hydrochlorofluorocarbon-132 (HCFC-132)
hydrochlorofluorocarbon-133 (HCFC-133)
hydrochlorofluorocarbon-141 (HCFC-141)
hydrochlorofluorocarbon-142 (HCFC-142)
hydrochlorofluorocarbon-221 (HCFC-221)
hydrochlorofluorocarbon-222 (HCFC-222)
hydrochlorofluorocarbon-223 (HCFC-223)
hydrochlorofluorocarbon-224 (HCFC-224)
hydrochlorofluorocarbon-225 (HCFC-225)
hydrochlorofluorocarbon-226 (HCFC-226)
hydrochlorofluorocarbon-231 (HCFC-231)
hydrochlorofluorocarbon-232 (HCFC-232)
hydrochlorofluorocarbon-233 (HCFC-233)
hydrochlorofluorocarbon-234 (HCFC-234)
hydrochlorofluorocarbon-235 (HCFC-235)
hydrochlorofluorocarbon-241 (HCFC-241)
hydrochlorofluorocarbon-242 (HCFC-242)
hydrochlorofluorocarbon-243 (HCFC-243)
hydrochlorofluorocarbon-244 (HCFC-244)
hydrochlorofluorocarbon-251 (HCFC-251)
hydrochlorofluorocarbon-252 (HCFC-252)
hydrochlorofluorocarbon-253 (HCFC-253)
hydrochlorofluorocarbon-261 (HCFC-261)
hydrochlorofluorocarbon-262 (HCFC-262)
hydrochlorofluorocarbon-271 (HCFC-271)

1.2.11.1 Universal Waste

The universal waste regulations streamline collection requirements for certain hazardous
wastes in the following categories: batteries, pesticides, mercury-containing equipment (e.g.,
thermostats) and lamps (e.g., fluorescent bulbs). The rule is designed to reduce hazardous
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waste in the municipal solid waste (MSW) stream by making it easier for universal waste
handlers to collect these items and send them for recycling or proper disposal. These
regulations can be found at 40 CFR 273. Any solid waste to be disposed of on-island shall
be transported to and AS-EPA approved site in accordance with the PNRS Permit
requirements.

1.2.12 Wastewater

All wastewater shall be disposed of within the on-site treatment plant for normal processing
and treatment under ASPA's WWTP system.

1.2.13 Storm Water

Storm water and onsite construction runoff shall be handled according to best management
practices and requirements provided in the PNRS Permit and AS-EPA requirements
per section 3.2.2 of this specification.

1.3 SUBMITTALS

ASPA approval is required for submittals. The following shall be submitted in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals

Preconstruction Survey

Solid Waste Management Plan and Permit

Regulatory Notifications

Environmental Management Plan Storm Water

Pollution Prevention Plan

Storm Water Notice of Intent (for NPDES coverage under the general permit for

construction activities)

Dirt and Dust Control Plan

Contractor Hazardous Material Inventory

Log SD-06 Test Reports

Laboratory Analysis

Disposal Requirements

Erosion and Sediment Control Inspection Reports

Storm Water Inspection Reports for General Permit

Contractor 40 CFR employee training records

Solid Waste Management Report
SD-11 Closeout Submittals
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Some of the records listed below are also required as part of other submittals. For the
"Records" submittal, maintain on-site a separate three-ring Environmental Records binder
and submit at the completion of the project. Make separate parts to the binder corresponding
to each of the applicable sub items listed below.

Storm Water Pollution Prevention Plan compliance notebook
Waste Determination Documentation

Disposal Documentation for Hazardous and Regulated Waste
Contractor 40 CFR Employee Training Records

Solid Waste Management Permit

Solid Waste Management Report

Contractor Hazardous Material Inventory Log

Hazardous Waste/Debris Management

Regulatory Notifications

1.4 ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental protection as defined.
Plan for and provide environmental protective measures to control pollution that develops
during normal construction practice. Plan for and provide environmental protective measures
required to correct conditions that develop during the construction of permanent or temporary
environmental features associated with the project. Comply with Federal and local regulations
pertaining to the environment, including water, air, solid waste, hazardous waste and
substances, oily substances, and noise pollution. The Contractor may be required to
promptly conduct tests and procedures for the purpose of assessing whether construction
operations are in compliance with Applicable Environmental Laws. Analytical work shall be
done by qualified laboratories; and where required by law, the laboratories shall be certified.

1.4.1 Conformance with the Environmental Management System

The Contractor shall perform work under this contract consistent with the policy and
objectives identified in the installation's Environmental Management System (EMS). The
Contractor shall perform work in a manner that conforms to objectives and targets,
environmental programs and operational controls identified by the EMS. The Contractor will
provide monitoring and measurement information as necessary to address environmental
performance relative to environmental, energy, and transportation management goals. In the
event an EMS non-conformance or environmental noncompliance associated with the
contracted services, tasks, or actions occurs, the Contractor shall take corrective and/or
preventative actions. In addition, the Contractor shall ensure that its employees are aware
of their roles and responsibilities under the EMS and how these EMS roles and
responsibilities affect work performed under the contract. The Contractor is responsible
for ensuring that their employees receive applicable environmental and occupational health
and safety training, and keep up to date on regulatory required specific training for the
type of work to be conducted onsite. All on-site Contractor personnel, and their
subcontractor personnel, performing tasks that have the potential to cause a significant
environmental impact shall be competent on the basis of appropriate education, training

Temporary Environmental Controls
0157 19.00 20- 9



or experience. Upon contract award, the APE's Representative will notify the installation's
EMS coordinator to arrange EMS training. The installation's EMS coordinator shall identify
training needs associated with environmental aspects and the EMS, and arrange training
or take other action to meet these needs. The Contractor shall provide training
documentation to the APE. The EMS coordinator shall retain associated records.

1.5 QUALITY ASSURANCE
1.5.1 Preconstruction Survey

Perform a Preconstruction Survey of the project site with the APE, and take photographs
showing existing environmental conditions in and adjacent to the site. Submit a report for the
record.

1.5.2 Regulatory Notifications

The Contractor is responsible for all regulatory notification requirements in accordance with
Federal, State and local regulations. Typically, regulatory notifications must be provided for
the following (this listing is not all inclusive): demolition, renovation, NPDES defined site work,
remediation of controlled substances (asbestos, hazardous waste, lead paint).

1.5.3 Environmental Brief

Attend an environmental brief to be included in the preconstruction meeting. Provide the
following information: types, quantities, and use of hazardous materials that will be brought
onto the activity; types and quantities of wastes/wastewater that may be generated during
the contract. Discuss the results of the Preconstruction Survey at this time. Prior to initiating
any work on site, meet with the APE and activity environmental staff to discuss the
proposed Environmental Management Plan. Develop a mutual understanding relative to the
details of environmental protection, including measures for protecting natural resources,
required reports, required permits, permit requirements, and other measures to be taken.

1.5.4 Environmental Manager

Appoint in writing an Environmental Manager for the project site. The Environmental
Manager will be directly responsible for coordinating contractor compliance with Federal,
State, local, and station requirements. The Environmental Manager will ensure compliance
with Hazardous Waste Program requirements (including hazardous waste handling, storage,
manifesting, and disposal); implement the Environmental Management Plan; ensure that
all environmental permits are obtained, maintained, and closed out; ensure compliance
with Storm Water Program Management requirements; ensure compliance with Hazardous
Materials (storage, handling, and reporting) requirements; and coordinate any remediation
of regulated substances (lead, asbestos, PCB transformers). This can be a collateral
position; however the person in this position must be trained to adequately accomplish the
following duties: ensure waste segregation and storage compatibility requirements are met;
inspect and manage Satellite Accumulation areas; ensure only authorized personnel add
wastes to containers; ensure all Contractor personnel are trained in 40 CFR requirements
in accordance with their position requirements; coordinate removal of waste containers;
and maintain the Environmental Records binder and required documentation, including
environmental permits compliance and close-out.

Temporary Environmental Controls
0157 19.00 20- 10



1.5.5 Contractor 40 CFR Employee Training Records

Prepare and maintain employee training records throughout the term of the contract meeting
applicable 40 CFR requirements. Submit these training records to the APE at the conclusion
of the project, unless otherwise directed.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTIONS
3.1 ENVIRONMENTAL MANAGEMENT PLAN

Prior to initiating any work on site, the Contractor will meet with the APE to discuss the
proposed Environmental Protection Plan and develop a mutual understanding relative to
the details of environmental protection, including measures for protecting natural resources,
required reports, and other measures to be taken. The Contractor's Environmental Plan shall
incorporate construction related objectives and targets from the installation's Environmental
Management System. The Environmental Management Plan will be submitted in the following
format and shall include the elements specified below.

a. Description of the Environmental Management Plan
(1) General overview and purpose

(&) A brief description of each specific plan required by environmental permit
or elsewhere in this contract.

(b) The duties and level of authority assigned to the person(s) on the job site
that oversee environmental compliance.

(c) A copy of any standard or project specific operating procedures that will
be used to effectively manage and protect the environment on project site.

(d) Communication and training procedures that will be used to convey
environmental management requirements to contractor employees and
subcontractors.

(e) Emergency contact information contact information (office phone number,
cell phone number, and e-mail address).

(2) General site information

(3) A letter signed by an officer of the firm appointing the Environmental Manager
and stating that he/she is responsible for managing and implementing the
Environmental Program as described in this contract. Include in this letter the
Environmental Manager's authority to direct the removal and replacement of non-
conforming work.

a. Management of Natural Resources
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(1) Land Resources
(2) Tree protection
(3) Replacement of damaged landscape features
(4) Temporary construction
(5) Stream crossings
(6) Fish and wildlife resources
(7) Wetland areas
b. Protection of Historical and Archaeological Resources
(1) Objectives
(2) Methods
c. Storm Water Management and Control
(1) Ground cover
(2) Erodible soils
(3) Temporary measures
(&) Mechanical retardation and control of runoff
(b) Vegetation and mulch

(4) Effective selection, implementation and maintenance of Best
Management Practices (BMPs).

d. Protection of the Environment from Waste Derived from Contractor Operations
(1) Control and disposal of solid and sanitary waste.

(2) Control and disposal of hazardous waste (Hazardous Waste
Management Section)

This item will consist of the management procedures for all hazardous waste to
be generated. The elements of those procedures will coincide with the Activity
Hazardous Waste Management Plan. A copy of the Activity Hazardous Waste

Management Plan will be provided by the APE. As a minimum, include the
following:

(a) Procedures to be employed to ensure a written waste determination is made
for appropriate wastes which are to be generated;
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(b) Sampling/analysis plan;

(c) Methods of hazardous waste accumulation/storage (i.e., in tanks
and/or containers);

(d) Management procedures for storage, labeling, transportation, and disposal
of waste (treatment of waste is not allowed unless specifically noted);

(e) Management procedures and regulatory documentation ensuring disposal
of hazardous waste complies with Land Disposal Restrictions (40 CFR 268);

() Management procedures for recyclable hazardous materials such as lead-
acid batteries, used oil, and the like;

(g) Used oil management procedures in accordance with 40 CFR 279;
(h) Pollution prevention\hazardous waste minimization procedures;
() Plans for the disposal of hazardous waste by permitted facilities;

() Procedures to be employed to ensure all required employee training records
are maintained.

() Prevention of Releases to the Environment
(1) Procedures to prevent releases to the environment
(2) Notifications in the event of a release to the environment
(g) Regulatory Notification and Permits List what notifications and permit
applications must be made. Demonstrate that those permits have been
obtained by including copies of all applicable, environmental permits.
3.1.1 Environmental Protection Plan Review
Within thirty days after the Contract award date, submit the proposed Environmental
Management Plan for further discussion, review, and approval. Commencement of work will
not begin until the environmental management plan has been approved.

3.1.2 Licenses and Permits

Obtain licenses and permits pursuant to the "Permits and Responsibilities” FAR Clause
52.236-7. The following permits will be obtained by the APE:

a. Land Use Permit (PNRS Permit)
b. Notice of Verification for Nationwide Permit 12 and 3 coverage.

For permits obtained by the APE, whether or not required by the permit, the Contractor
is responsible for conforming to all permit requirements and performing all quality control
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inspections of the work in progress, and to submit notifications and certifications to the
applicable regulatory agency via the APE.

As a part of the quality control plan, which is required to be submitted for approval by
the quality control section, provide a sub item containing the name, appropriate
professional registration or license number, address, and telephone number of the
professionals or other qualified persons who will be performing the inspections and
certifications for each permit.

3.2 PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside the limits of
permanent work. Restore to an equivalent or improved condition upon completion of work.
Confine construction activities to within the limits of the work indicated or specified. If the
work is near streams, lakes, or other waterways, conform to the national permitting
requirements of the Clean Water Act. Do not disturb fish and wildlife. Do not alter water flows
or otherwise significantly disturb the native habitat adjacent to the project and critical to
the survival of fish and wildlife, except as indicated or specified. Except in areas to be cleared,
do not remove, cut, deface, injure, or destroy trees or shrubs without the APE's permission.
Do not fasten or attach ropes, cables, or guys to existing nearby trees for anchorages
unless authorized by the APE. Where such use of attached ropes, cables, or guys is
authorized, the Contractor will be responsible for any resultant damage. Protect existing
trees which are to remain and which may be injured, bruised, defaced, or otherwise
damaged by construction operations. Remove displaced rocks from un-cleared areas. By
approved excavation, remove trees with 30 percent or more of their root systems
destroyed. Remove trees and other landscape features scarred or damaged by equipment
operations, and replace with equivalent, undamaged trees and landscape features. Obtain
APE's approval before replacement. The APE's approval is required before any equipment
will be permitted to ford live streams. In areas where frequent crossings are required,
install temporary culverts or bridges. Obtain the APE’s approval prior to installation. Remove
temporary culverts or bridges upon completion of work, and repair the area to its original
condition unless otherwise required by the APE.

3.2.1 Erosion and Sediment Control Measures
3.2.1.1 Burn-off
Burn-off of the ground cover is not permitted.
3.2.1.2 Protection of Erodible Soils
Immediately finish the earthwork brought to a final grade, as indicated or specified.

Immediately protect the side slopes and back slopes upon completion of rough grading. Plan
and conduct earthwork to minimize the duration of exposure of unprotected soils.
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3.2.1.3 Temporary Protection of Erodible Soils
Use the following methods to prevent erosion and control sedimentation:
a. Mechanical Retardation and Control of Runoff

Mechanically retard and control the rate of runoff from the construction site. This
includes construction of diversion ditches, benches, berms, and use of silt fences
and straw bales to retard and divert runoff to protected drainage courses.

b. Vegetation and Mulch

(1) Provide temporary protection on sides and back slopes as soon as rough grading
is completed or sufficient soil is exposed to require erosion protection. Protect
slopes by accelerated growth of permanent vegetation, temporary vegetation,
mulching, or netting. Stabilize slopes by hydro-seeding, anchoring mulch in place,
covering with anchored netting, sodding, or such combination of these and other
methods necessary for effective erosion control.

(2) Seeding: Provide new seeding where ground is disturbed. Include topsoil or
nutriment during the seeding operation necessary to establish or re-establish
a suitable stand of grass.

3.2.2 Erosion and Sediment Control Inspection Reports

Follow the requirements listed in the PNRS Permit. Submit "Erosion and Sediment Control
Inspection Reports" (E&S) (form provided at the pre-construction conference) to the APE
once every 7 calendar days and within 24 hours of a storm event that produces 0.5 inch
or more of rain. Note erosion control inspection reports may be compiled as part of a
storm water pollution prevention plan inspection reports if applicable.

3.2.2.1 Storm Water Pollution Prevention Plan

The Contractor shall submit a Storm Water Pollution Prevention Plan (SWPPP) for the project
to the APE prior and gain approval prior to the commencement of work. The SWPPP will
meet the requirements of the AS-EPA, territory, or PNRS requirements for storm water
discharges from construction sites. Submit the SWPPP along with any required Notice of
Intents, Notice of Termination, and appropriate permit fees, via the APE, to the appropriate
Federal or State agency for approval, a minimum of 14 calendar days prior to the start of
any land disturbing activities. The Contractor shall maintain an approved copy of the
SWPPP at the construction on-site office, and continually update as regulations require,
reflecting current site conditions.

Coverage under this permit requires the contractor prepare a Storm Water Pollution
Prevention Plan (SWPPP), prepare and submit a Registration Statement as a co-permittee
with the APE, and provide the permit fee to the responsible state agency before any land
disturbing activities begin. The contractor shall file for permit coverage on behalf APE and
himself and file a Notice of Termination once construction is complete and the site is stabilized
with a final sustainable cover. Under the terms and conditions of the permit, the Contractor
may be required to install, inspect, maintain best management practices (BMPs), and submit
storm-water BMP inspection reports and storm-water pollution prevention plan inspection
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reports. The Contractor shall ensure construction operations and management are constantly
in compliance with the terms and conditions of the general permit for storm water discharges
from construction activities.

a. The SWPPP shall:

(1) Identify potential sources of pollution which may be reasonably expected to affect
the quality of storm water discharge from the site.

(2) Describe and ensure implementation of practices which will be used to reduce
the pollutants in storm water discharge from the site.

(3) Ensure compliance with terms of the EPA or State general permit for storm
water discharge.

(4) Select applicable best management practices from EPA 833-R-060-04.

(5) Include a completed copy of the Registration Statement, BMP Inspection
Report Template and Notice of Termination except for the effective date.

(6) Storm Water Pollution Prevention Measures and Notice of Intent 40 CFR 122.26,
EPA 833-R-060-04. Provide a "Storm Water Pollution Prevention Plan" (SWPPP)
for the project. The SWPPP will meet the requirements of the EPA or State general
permit for storm water discharges from construction sites. Submit the SWPPP
along with any required Notice of Intents, Notice of Termination, and appropriate
permit fees, via the APE, to the appropriate Federal or State agency for approval,
a minimum of 14 calendar days prior to the start of construction. A copy of
the approved SWPPP will be kept at the construction on-site office, and
continually updated as regulations require reflecting current site conditions.

3.2.2.2 Storm Water Pollution Prevention Plan Compliance Notebook

The contractor shall create and maintain a three ring binder of documents that demonstrate
compliance with the Storm-water Construction Activity permit. The binder shall include a
copy of the permit Registration Statement, proof of permit fee payment, SWPPP and
SWPPP update amendments, inspection reports, copies of correspondence with the AS-
EPA as required in the PNRS Permit and a copy of the permit Notice of Termination. At the
completion of the project the folder shall become the property of the ASPA. The compliance
notebook shall be provided to Contracting Officer. An advance copy of the Registration
Statement shall be provided to the APEimmediately after the form is presented
to the permitting agency.

3.2.3 Storm Water Drainage and Construction Dewatering

There will be no discharge of excavation ground water to the sanitary sewer, storm drains,
or to the river without prior specific authorization of the Environmental Division in writing.
Discharge of hazardous substances will not be permitted under any circumstances.
Construction site runoff will be prevented from entering any storm drain or the river directly
by the use of straw bales or other method suitable to the Environmental Division. Contractor
will provide erosion protection of the surrounding soils. Construction Dewatering shall not
be discharged to the sanitary sewer. If the construction dewatering is noted or suspected
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of being contaminated, it may only be released to the storm drain system if the discharge
is specifically permitted. Authorization for any contaminated groundwater release shall be
obtained in advance from the base Environmental Officer. Discharge of hazardous
substances will not be permitted under any circumstances.

3.3 HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Carefully protect in-place and report immediately to the APE any historical and
archaeological items or human skeletal remains discovered in the course of work. Upon
discovery, notify the APE. Stop work in the immediate area of the discovery until directed by
the APE to resume work. The ASPA retains ownership and control over historical and
archaeological resources.

3.4 SOLID WASTE MANAGEMENT PLAN and PERMIT

Provide to the APE written notification of the quantity of solid waste/debris that is anticipated
to be generated by construction. Include in the report the locations where various types of
waste will be disposed or recycled. Include letters of acceptance or as applicable, submit one
copy of a State and local Solid Waste Management Permit or license showing such agency's
approval of the disposal plan before transporting wastes off ASPA property.

3.4.1 Solid Waste Management Report

Monthly, submit a solid waste disposal report to the APE. For each waste, the report will state
the classification (using the definitions provided in this section), amount, location, and hame
of the business receiving the solid waste. The Contractor will include copies of the
waste handling facilities' weight tickets, receipts, bills of sale, and other sales documentation.
In lieu of sales documentation, the Contractor may submit a statement indicating the disposal
location for the solid waste which is signed by an officer of the Contractor firm authorized
to legally obligate or bind the firm. The sales documentation or Contractor certification
will include the receiver's tax identification number and business, EPA or State registration
number, along with the receiver's delivery and business addresses and telephone numbers.
For each solid waste retained by the Contractor for his own use, the Contractor will submit
on the solid waste disposal report the information previously described in this paragraph.
Prices paid or received will not be reported to the APE unless required by other
provisions or specifications of this Contract or public law.

3.4.2 Control and Management of Solid Wastes

Pick up solid wastes, and place in covered containers which are regularly emptied. Do not
prepare or cook food on the project site. Prevent contamination of the site or other areas
when handling and disposing of wastes. At project completion, leave the areas clean.
Recycling is encouraged and can be coordinated with the APE and the activity recycling
coordinator. Remove all solid waste (including non-hazardous debris) from ASPA property
and dispose off-site at an approved landfill (Futiga landfill). Solid waste disposal off-site must
comply with most stringent local, State, and Federal requirements including 40 CFR 241,
40 CFR 243, and 40 CFR 258. Manage spent hazardous material used in construction,
including but not limited to, aerosol cans, waste paint, cleaning solvents, contaminated
brushes, and used rags, as per environmental law.

3.4.2.1 Dumpster
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Equip dumpsters with a secure cover and paint the standard base color. Keep cover closed
at all times, except when being loaded with trash and debris. Locate dumpsters behind
the construction fence or out of the public view. Empty site dumpsters at least once a week.
or as needed to keep the site free of debris and trash. If necessary, provide 55 gallon
trash containers painted the darker base color to collect debris in the construction site area.
Locate the trash containers behind the construction fence or out of the public view. Empty
trash containers at least once a day. For large demolitions, large dumpsters without lids
are acceptable but should not have debris higher than the sides before emptying.

3.5 WASTE DETERMINATION DOCUMENTATION

Complete a Waste Determination form (provided at the pre-construction conference) for
all contractor derived wastes to be generated. Base the waste determination upon either
a constituent listing from the manufacturer used in conjunction with consideration of the
process by which the waste was generated, EPA approved analytical data, or laboratory
analysis (Material Safety Data Sheets (MSDS) by themselves are not adequate). Attach
all support documentation to the Waste Determination form. As a minimum, a Waste
Determination form must be provided for the following wastes (this listing is not all inclusive):
oil and latex based painting and caulking products, solvents, adhesives, aerosols,
petroleum products, and all containers of the original materials.

3.6 CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG

Documentation for any spills/releases, environmental reports or off-site transfers may be
requested by the APE.

3.6.1 Disposal Documentation for Hazardous and Regulated Waste

Manifest, pack, ship and dispose of hazardous or toxic waste and universal waste that
is generated as a result of construction in accordance with the generating facilities
generator status under the Recourse Conservation and Recovery Act. Contact the APE for
the facility RCRA identification number that is to be used on each manifest.

Submit a copy of the applicable EPA and or State permit(s), manifest(s), or license(s)
for transportation, treatment, storage, and disposal of hazardous and regulated waste by
permitted facilities. Hazardous or toxic waste manifest must be reviewed, signed, and
approved by the Navy before the Contractor may ship waste. To obtain specific disposal
instructions the Contractor must coordinate with the Activity environmental office.

3.7 POLLUTION PREVENTION/HAZARDOUS WASTE MINIMIZATION

Minimize the use of hazardous materials and the generation of hazardous waste. Include
procedures for pollution prevention/ hazardous waste minimization in the Hazardous Waste
Management Section of the Environmental Management Plan. Consult with the activity
Environmental Office for suggestions and to obtain a copy of the installation's pollution
prevention/hazardous waste minimization plan for reference material when preparing this
part of the plan. If no written plan exists, obtain information by contacting the APE. Describe
the types of the hazardous materials expected to be used in the construction when
requesting information.
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3.8 WHM/HW MATERIALS PROHIBITION

No waste hazardous material or hazardous waste shall be disposed of on ASPA property. No
hazardous material shall be brought onto ASPA property that does not directly relate
to requirements for the performance of this contract. The ASPA is not responsible for disposal
of Contractor's waste material brought on the job site and not required in the performance of
this contract. The intent of this provision is to dispose of that waste identified as waste
hazardous material/hazardous waste as defined herein that was generated as part of this
contract and existed within the boundary of the Contract limits and not brought in from
offsite by the Contractor. Incidental materials used to support the contract including, but
not limited to aerosol cans, waste paint, cleaning solvents, contaminated brushes, rags,
clothing, etc. are the responsibility of the Contractor. The list is illustrative rather than
inclusive. The Contractor is not authorized to discharge any materials to sanitary sewer,
storm drain, or to the river or conduct waste treatment or disposal on ASPA property without
written approval of the APE.

3.9 HAZARDOUS MATERIAL MANAGEMENT

No hazardous material shall be brought onto ASPA property that does not directly relate
to requirements for the performance of this contract.

Include hazardous material control procedures in the Safety Plan. Address procedures and
proper handling of hazardous materials, including the appropriate transportation
requirements. Submit a MSDS and estimated quantities to be used for each hazardous
material to the APE prior to bringing the material on base. Typical materials requiring MSDS
and quantity reporting include, but are not limited to, oil and latex based painting and
caulking products, solvents, adhesives, aerosol, and petroleum products. At the end of the
project, provide the APE with the maximum quantity of each material that was present at the
site at any one time, the dates the material was present, the amount of each material that
was used during the project, and how the material was used. Ensure that hazardous
materials are utilized in a manner that will minimize the amount of hazardous waste that
is generated. Ensure that all containers of hazardous materials have NFPA labels or their
equivalent. Keep copies of the MSDS for hazardous materials on site at all times and provide
them to the APE at the end of the project. Certify that all hazardous materials removed from
the site are hazardous materials and do not meet the definition of hazardous waste per 40
CFR 261.

3.10 PETROLEUM PRODUCTS AND REFUELING

Conduct the fueling and lubricating of equipment and motor vehicles in a manner that protects
against spills and evaporation. Manage all used oil generated on site in accordance with
40CFR 279. Determine if any used oil generated while on-site exhibits a characteristic
of hazardous waste. Used oil containing 1000 parts per million of solvents will be considered
a hazardous waste and disposed of at Contractor's expense. Used oil mixed with a
hazardous waste will also be considered a hazardous waste.
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3.10.1 Oily and Hazardous Substances

Prevent oil or hazardous substances from entering the ground, drainage areas, or navigable
waters. In accordance with 40 CFR 112, surround all temporary fuel oil or petroleum storage
tanks with a temporary berm or containment of sufficient size and strength to contain the
contents of the tanks, plus 10 percent freeboard for precipitation. The berm will be impervious
to oil for 72 hours and be constructed so that any discharge will not permeate, drain, infiltrate,
or otherwise escape before cleanup occurs.

3.10.2 Inadvertent Discovery of Petroleum Contaminated Soil or Hazardous Wastes

If petroleum contaminated soil or suspected hazardous waste is found during construction
that was not identified in the contract documents, the contractor shall immediately notify
the APE. The contractor shall not disturb this material until authorized by the APE.

3.11 FUEL TANKS

Petroleum products and lubricants required to sustain up to 30 days of construction activity
may be kept on site. Storage and refilling practices shall comply with 40 CFR Part 112.
Secondary containment shall be provided and be no less than 110 percent of the tank volume
plus five inches of free-board. If a secondary berm is used for containment then the berm
shall be impervious to oil for 72 hours and be constructed so that any discharge will
not permeate, drain, infiltrate, or otherwise escape before cleanup occurs. Drip pans are
required and the tanks must be covered during inclement weather.

3.12 RELEASES/SPILLS OF OIL AND HAZARDOUS SUBSTANCES

Exercise due diligence to prevent, contain, and respond to spills of hazardous material,
hazardous substances, hazardous waste, sewage (including wastewater being treated at
the Utulei WWTP), regulated gas, petroleum, lubrication oil, and other substances regulated
by environmental law. Maintain spill cleanup equipment and materials at the work site. In
the event of a spill, take prompt, effective action to stop, contain, curtail, or otherwise limit
the amount, duration, and severity of the spill/release. In the event of any releases of oil
and hazardous substances, chemicals, or gases; immediately (within 15 minutes) notify the
Fire Department, and the APE. If the contractor's response is inadequate, ASPA may
respond. If this should occur, the contractor will be required to reimburse the ASPA for
spill response assistance and analysis.

The Contractor is responsible for verbal and written notifications as required by the federal
40 CFR 355, State, and local regulations. Spill response will be in accordance with 40 CFR
300 and applicable State and local regulations. Contain and clean up these spills without
cost to the ASPA. If ASPA assistance is requested or required, the Contractor will
reimburse the ASPA for such assistance. Provide copies of the written notification and
documentation that a verbal notification was made within 20 days. Maintain spill cleanup
equipment and materials at the work site. Clean up all hazardous and non-hazardous
(WHM) waste spills. The Contractor shall reimburse the ASPA for all material, equipment,
and clothing generated during any spill cleanup. The Contractor shall reimburse the ASPA
for all costs incurred including sample analysis materials, equipment, and labor if the
ASPA must initiate its own spill cleanup procedures, for Contractor responsible spills, when:

a. The Contractor has not begun spill cleanup procedure within one hour of spill
discovery/occurrence, or
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b. If, in the ASPA's judgment, the Contractor's spill cleanup is not adequately abating
life threatening situation and/or is a threat to any body of water or environmentally
sensitive areas.

3.13 CONTROL AND MANAGEMENT OF HAZARDOUS WASTES
3.13.1 Hazardous Waste/Debris Management

Identify all construction activities which will generate hazardous waste/debris. Provide a
documented waste determination for all resultant waste streams. Hazardous waste/debris will
be identified, labeled, handled, stored, and disposed of in accordance with all Federal, State,
and local regulations including 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR
265, 40 CFR 266, and 40 CFR 268. Hazardous waste will also be managed in accordance
with the approved Hazardous Waste Management Section of the Environmental Protection
Plan. Store hazardous wastes in approved containers in accordance with 49 CFR 173 and
49 CFR 178. Hazardous waste generated within the confines of ASPA facilities will be
identified as being generated by the ASPA. Prior to removal of any hazardous waste
from ASPA property, all hazardous waste manifests must be signed by activity personnel
from the Station Environmental Office. No hazardous waste will be brought onto ASPA
property. Provide to the APE a copy of waste determination documentation for any solid
waste streams that have any potential to be hazardous waste or contain any chemical
constituents listed in 40 CFR 372-SUBPART D. For hazardous wastes spills, verbally notify
the AP E immediately.

3.15 DUST CONTROL

Keep dust down at all times, including during nonworking periods. Sprinkle or treat, with dust
suppressants, the soil at the site, haul roads, and other areas disturbed by operations. Dry
power brooming will not be permitted. Instead, use vacuuming, wet mopping, wet sweeping,
or wet power brooming. Air blowing will be permitted only for cleaning non particulate debris
such as steel reinforcing bars. Only wet cutting will be permitted for cutting concrete blocks,
concrete, and bituminous concrete. Do not unnecessarily shake bags of cement, concrete
mortar, or plaster.

3.14.1 Dirt and Dust Control Plan
Submit truck and material haul routes along with a plan for controlling dirt, debris, and dust
on base roadways. As a minimum, identify in the plan the subcontractor and equipment
for cleaning along the haul route and measures to reduce dirt, dust, and debris from roadways.

3.16 ABRASIVE BLASTING

3.16.1 Blasting Operations
Provide tarpaulin drop cloths and windscreens to enclose abrasive blasting operations
to confine and collect dust, abrasive, agent, paint chips, and other debris in accordance with
the requirements specified. Perform work involving removal of hazardous material in

accordance with 29 CFR 1910.

3.16.2 Disposal Requirements
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Submit analytical results of the debris generated from abrasive blasting operations per
paragraph entitled Laboratory Analysis of this section. Hazardous waste generated from
blasting operations will be managed in accordance with paragraph entitled "Hazardous
Waste\Debris Management" of this section and with the approved HWMP. Disposal of non-
hazardous abrasive blasting debris will be in accordance with paragraph entitled, "Control
and Disposal of Solid Wastes".

3.16 NOISE

Make the maximum use of low-noise emission products, as certified by the Environmental
Protection Agency (EPA). Blasting or use of explosives will not be permitted without written
permission from the APE, and then only during the designated times. Confine pile-driving
operations to the period between 8 a.m. and 4 p.m., Monday through Friday, exclusive
of holidays, unless otherwise specified.

3.17 MERCURY MATERIALS

Mercury is prohibited in the construction of this facility, unless specified otherwise, and with
the exception of mercury vapor lamps and fluorescent lamps. Dumping of mercury-
containing materials and devices such as mercury vapor lamps, fluorescent lamps, and
mercury switches, in rubbish containers is prohibited. Remove without breaking, pack to
prevent breakage, and transport out of the activity in an unbroken condition for disposal
as directed. Immediately report to the Environmental Office and the APE instances of
breakage or mercury spillage. Clean mercury spill area to the satisfaction of the APE.
Cleanup of a mercury spill shall not be recycled and shall be managed as a hazardous waste
for disposal.

END OF SECTION 01 57 19.00 20
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SECTION 01 57 20.00 10
ENVIRONMENTAL PROTECTION

PART1 GENERAL

1.1 REFERENCES

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

A. AMERICAN SAMOA CODE (ASC)

1. ASC Title 24 Natural Resources & Environmental
Ecosystem Protection

2. ASC Title 25 Environmental Health
3. ASC Title 26 Environmental Safety & Land Management

B. U.S. ENVIRONMENTAL PROTECTION AGENCY (U.S. EPA)

1. EPA-305-B-04-003 Managing Your Environmental Responsibilities: A
Planning guide for Construction and Development,
April 2005

2. EPA-305-F-03-007 Federal Environmental Requirements for
Construction

3. EPA-420-F-08-008 Low-Cost Ways to Cleaner Construction, February
2008

4. EPA-530-K-04-005 RCRA in Focus: Construction, Demolition and

Renovation, September 2004

5. EPA-833-R-06-004 Developing Your Storm-water Pollution Prevention
Plan, A Guide for Construction Sites, May 2007

C. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

1. 33CFR 328 Definitions of Waters of the United States

2. 40 CFR 150 - 189 Pesticide Programs

3. 40 CFR 260 Hazardous Waste Management System: General
4. 40 CFR 261 Identification and Listing of Hazardous Waste
5. 40 CFR 262 Standards Applicable to Generators

of Hazardous Waste

6. 40 CFR 279 Standards for the Management of Used Oil
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7. 40 CFR 302 Designation, Reportable Quantities,
and Notification

8. 40 CFR 355 Emergency Planning and Notification
9. 40 CFR 68 Chemical Accident Prevention Provisions
10.49 CFR 171 - 178 Hazardous Materials Regulations

1.2  DEFINITIONS
1.2.1  Environmental Pollution and Damage

Environmental pollution and damage is the presence of chemical, physical, or biological
elements or agents which adversely affect human health or welfare; unfavorably alter
ecological balances of importance to human life; affect other species of importance to
humankind; or degrade the environment aesthetically, culturally and/or historically.

1.2.2 Environmental Protection

Contractor shall provide Environmental protection during construction in accordance with
the requirements of AS-EPA and the PNRS permit conditions. Environmental protection is
the prevention/control of pollution and habitat disruption that may occur to the environment
during construction. The control of environmental pollution and damage requires
consideration of land, water, and air; biological and cultural resources; and includes
management of visual aesthetics; noise; solid, chemical, gaseous, and liquid waste; radiant
energy and radioactive material as well as other pollutants.

1.2.3 Contractor Generated Hazardous Waste

Contractor generated hazardous waste means materials that, if abandoned or disposed
of, may meet the definition of a hazardous waste. These waste streams would typically
consist of material brought on site by the Contractor to execute work, but are not fully
consumed during the course of construction. Examples include, but are not limited to, excess
paint thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners, excess paints,
excess solvents, waste solvents, and excess pesticides, and contaminated pesticide
equipment rinse water.

1.2.4 Installation Pest Management Coordinator
Installation Pest Management Coordinator (IPMC) is the individual officially designated by
the Installation Commander to oversee the Installation Pest Management Program and the
Installation Pest Management Plan.

1.2.5 Project Pesticide Coordinator

The Project Pesticide Coordinator (PPC) is an individual that resides at a Civil Works Project
office and that is responsible for oversight of pesticide application on Project grounds.
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1.2.6  Land Application for Discharge Water

The term "Land Application” for discharge water implies that the Contractor must discharge
water at a rate which allows the water to percolate into the soil. No sheeting action,
soil erosion, discharge into storm sewers, discharge into defined drainage areas, or discharge
into the "waters of the United States" must occur. Land Application must be in compliance
with all applicable Federal, State, and local laws and regulations.

1.2.7 Pesticide

Pesticide is defined as any substance or mixture of substances intended for preventing,
destroying, repelling, or mitigating any pest, or intended for use as a plant regulator,
defoliant or desiccant.

1.2.8 Pests

The term "pests" means arthropods, birds, rodents, nematodes, fungi, bacteria, viruses,
algae, snails, marine borers, snakes, weeds and other organisms (except for human or
animal disease-causing organisms) that adversely affect readiness, military operations, or
the well-being of personnel and animals; attack or damage real property, supplies,
equipment, or vegetation; or are otherwise undesirable.

1.2.9  Surface Discharge

The term "Surface Discharge" implies that the water is discharged with possible sheeting
action and subsequent soil erosion may occur. Waters that are surface discharged may
terminate in drainage ditches, storm sewers, creeks, and/or "waters of the American Samoa"
and would require a permit to discharge water from the governing agency.

1.2.10 Wetlands

Those areas that are inundated or saturated by surface or ground water at a frequency
and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, and bogs. Official determination of whether or not an
area is classified as a wetland must be done in accordance with US Army Corps of Engineer’s
personnel.

1.3 GENERAL REQUIREMENTS

Minimize environmental pollution and damage that may occur as the result of construction
operations. The environmental resources within the project boundaries and those affected
outside the limits of permanent work must be protected during the entire duration of
this contract. Comply with all applicable environmental Federal, State, and local laws and
regulations. Any delays resulting from failure to comply with environmental laws and
regulations will be the Contractor's responsibility.

1.4 SUBCONTRACTORS

Ensure compliance with this section by subcontractors.
1.5 PAYMENT
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No separate payment will be made for work covered under this section. Payment of fees
associated with environmental permits, application, and/or notices obtained by the
Contractor, and payment of all fines/fees for violation or non-compliance with Federal, State,
Regional and local laws and regulations are the Contractor's responsibility. All costs
associated with this section must be included in the contract price.

1.6 SUBMITTALS

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

SD-01 Preconstruction Submittals
Environmental Protection Plan
1.7 ENVIRONMENTAL PROTECTION PLAN

Prior to commencing construction activities or delivery of materials to the site, submit
an Environmental Protection Plan in accordance with AS-EPA requirements and the PNRS
Permit requirements for review and approval by the APE. The purpose of the Environmental
Protection Plan is to present a comprehensive overview of known or potential environmental
issues which the Contractor must address during construction. Issues of concern must
be defined within the Environmental Protection Plan as outlined in this section. Address
each topic at a level of detail commensurate with the environmental issue and required
construction task(s). Topics or issues which are not identified in this section, but are
considered necessary, must be identified and discussed after those items formally identified
in this section. Prior to submittal of the Environmental Protection Plan, meet with the APE
for the purpose of discussing the implementation of the initial Environmental Protection
Plan; possible subsequent additions and revisions to the plan including any reporting
requirements; and methods for administration of the Contractor's Environmental Plans. The
Environmental Protection Plan must be current and maintained onsite by the Contractor.

1.7.1  Compliance

No requirement in this Section will relieve the Contractor of any applicable State, and local
environmental protection laws and regulations. During Construction, the Contractor will
be responsible for identifying, implementing, and submitting for approval any additional
requirements to be included in the Environmental Protection Plan.

1.7.2  Contents
Include in the environmental protection plan, but not limit it to, the following:

a. Name(s) of person(s) within the Contractor's organization who are responsible
for ensuring adherence to the Environmental Protection Plan.

b. Name(s) and qualifications of person(s) responsible for manifesting hazardous waste
to be removed from the site, if applicable.

c. Name(s) and qualifications of person(s) responsible for training the Contractor's
environmental protection personnel.
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Description of the Contractor's environmental protection personnel training program.

An erosion and sediment control plan which identifies the type and location of
the erosion and sediment controls to be provided. The plan must include monitoring
and reporting requirements to assure that the control measures are in compliance
with the erosion and sediment control plan, Federal, State, and local laws and
regulations. A Storm Water Pollution Prevention Plan (SWPPP) may be substituted for
this plan.

Drawings showing locations of proposed temporary excavations or embankments
for haul roads, stream crossings, material storage areas, structures, sanitary facilities,
and stockpiles of excess or spoil materials including methods to control runoff and to
contain materials on the site.

Traffic control plans including measures to reduce erosion of temporary roadbeds
by construction traffic, especially during wet weather. Plan shall include measures to
minimize the amount of mud transported onto paved public roads by vehicles or runoff.

Work area plan showing the proposed activity in each portion of the area and identifying
the areas of limited use or non-use. Plan should include measures for marking the limits
of use areas including methods for protection of features to be preserved within
authorized work areas.

Drawing showing the location of borrow areas.

Include in the Spill Control plan the procedures, instructions, and reports to be used
in the event of an unforeseen spill of a substance regulated by 40 CFR 68, 40 CFR 302,
40 CFR 355, and/or regulated under State or Local laws and regulations. Include in
this plan, as a minimum:

(1) The name of the individual who will report any spills or hazardous substance
releases and who will follow up with complete documentation. This individual
will immediately notify the APE in addition to the legally required State, and local
reporting channels if a reportable quantity is released to the environment. Include
in the plan a list of the required reporting channels and telephone numbers.

(2) The name and qualifications of the individual who will be responsible for
implementing and supervising the containment and cleanup.

(3) Training requirements for Contractor's personnel and methods of accomplishing
the training.

(4) Alist of materials and equipment to be immediately available at the job site, tailored
to cleanup work of the potential hazard(s) identified.

(5) The names and locations of suppliers of containment materials and locations
of additional fuel oil recovery, cleanup, restoration, and material-placement
equipment available in case of an unforeseen spill emergency.

(6) The methods and procedures to be used for expeditious contaminant cleanup.
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k. A non-hazardous solid waste disposal plan identifying methods and locations for
solid waste disposal including clearing debris and schedules for disposal.

(1) Identify any subcontractors responsible for the transportation and disposal of solid
waste. Submit licenses or permits for solid waste disposal sites that are not
a commercial operating facility.

(2) Evidence of the disposal facility's acceptance of the solid waste must be attached
to this plan during the construction. Attach a copy of each of the Non-hazardous
Solid Waste Diversion Reports to the disposal plan. Submit the report for the
previous quarter on the first working day after the first quarter that non-
hazardous solid waste has been disposed and/or diverted (e.g. the first working
day of January, April, July, and October).

(3) Indicate in the report the total amount of waste generated and total amount of waste
diverted in cubic yards or tons along with the percent that was diverted.

(4) A recycling and solid waste minimization plan with a list of measures to reduce
consumption of energy and natural resources. Detail in the plan the Contractor's
actions to comply with and to participate in State, and local government sponsored
recycling programs to reduce the volume of solid waste at the source.

I.  An air pollution control plan detailing provisions to assure that dust, debris, materials,
trash, etc., do not become air borne and travel off the project site.

m. A contaminant prevention plan that: identifies potentially hazardous substances to be
used on the job site; identifies the intended actions to prevent introduction of such
materials into the air, water, or ground; and details provisions for compliance with
Federal, State, and local laws and regulations for storage and handling of these
materials. A copy of the Material Safety Data Sheets (MSDS) and the maximum
guantity of each hazardous material to be onsite at any given time must be included
in the contaminant prevention plan. Update the plan as new hazardous materials
are brought onsite or removed from the site.

n. A waste water management plan that identifies the methods and procedures for
management and/or discharge of waste waters which are directly derived from
construction activities, such as concrete curing water, clean-up water, dewatering
of ground water, disinfection water, hydrostatic test water, and water used in flushing
of lines. If a settling/retention pond is required, the plan must include the design of
the pond including drawings, removal plan, and testing requirements for possible
pollutants. If land application will be the method of disposal for the waste water,
the plan must include a sketch showing the location for land application along
with a description of the pretreatment methods to be implemented. If surface discharge
will be the method of disposal, include a copy of the permit and associated documents
as an attachment prior to discharging the waste water. If disposal is to a sanitary
sewer, the plan must include documentation that the Waste Water Treatment Plant
Operator has approved the flow rate, volume, and type of discharge.

0. A historical, archaeological, cultural resources biological resources and wetlands plan
that defines procedures for identifying and protecting historical, archaeological,
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cultural resources, biological resources and wetlands known to be on the project
site: and/or identifies procedures to be followed if historical archaeological, cultural
resources, biological resources and wetlands not previously known to be onsite or in
the area are discovered during construction. Include in the plan methods to assure
the protection of known or discovered resources, identifying lines of communication
between Contractor personnel and the APE.

1.7.3  Appendix

Attach to the Environmental Protection Plan, as an appendix, copies of all environmental
permits, permit application packages, approvals to construct, notifications, certifications,
reports, and termination documents.

1.8 PROTECTION FEATURES

Prior to start of any onsite construction activities, the Contractor and the APE will make a joint
condition survey. Immediately following the survey, the Contractor will prepare a brief report
including a plan describing the features requiring protection under the provisions of the
Contract Clauses, which are not specifically identified on the drawings as environmental
features requiring protection along with the condition of trees, shrubs and grassed areas
immediately adjacent to the site of work and adjacent to the Contractor's assigned storage
area and access route(s), as applicable. This survey report will be signed by both the
Contractor and the APE upon mutual agreement as to its accuracy and completeness. The
Contractor must protect those environmental features included in the survey report and
any indicated on the drawings, regardless of interference which their preservation may
cause to the work under the contract.

1.9 SPECIAL ENVIRONMENTAL REQUIREMENTS

Comply with the special environmental requirements listed here and attached at the end of
this section.

1.10 ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS

Any deviations from the drawings, plans and specifications, requested by the Contractor
and which may have an environmental impact, will be subject to approval by the APE and
may require an extended review, processing, and approval time. The APE reserves the
right to disapprove alternate methods, even if they are more cost effective, if the APE
determines that the proposed alternate method will have an adverse environmental impact.

1.11  NOTIFICATION

The APE will notify the Contractor in writing of any observed noncompliance with State
or local environmental laws or regulations, permits, and other elements of the Contractor's
Environmental Protection plan. After receipt of such notice, the Contractor will inform the APE
of the proposed corrective action and take such action when approved by the APE. The APE
may issue an order stopping all or part of the work until satisfactory corrective action
has been taken. No time extensions will be granted or equitable adjustments allowed for any
such suspensions. This is in addition to any other actions the APE may take under the
contract.

Environmental Protection
0157 20.0010-7



PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.1 ENVIRONMENTAL PERMITS AND COMMITMENTS

Obtaining and complying with all environmental permits and commitments required by State
and local environmental laws and regulations is the Contractor's responsibility.

3.2 LAND RESOURCES

Confine all activities to areas defined by the drawings and specifications. Identify any land
resources to be preserved within the work area prior to the beginning of any construction.
Do not remove, cut, deface, injure, or destroy land resources including trees, shrubs,
vines, grasses, topsoil, and land forms without approval, except in areas indicated on the
drawings or specified to be cleared. Ropes, cables, or guys will not be fastened to or
attached to any trees for anchorage unless specifically authorized. Provide effective
protection for land and vegetation resources at all times, as defined in the following
subparagraphs. Remove stone, soil, or other materials displaced into un-cleared areas.

3.2.1 Work Area Limits

Mark the areas that need not be disturbed under this contract prior to commencing
construction activities. Mark or fence isolated areas within the general work area which
are not to be disturbed. Protect monuments and markers before construction operations
commence. Where construction operations are to be conducted during darkness, any
markers must be visible in the dark. The Contractor's personnel must be knowledgeable
of the purpose for marking and/or protecting particular objects.

3.2.2  Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features indicated and defined
on the drawings to be preserved must be clearly identified by marking, fencing, or wrapping
with boards, or any other approved techniques. Restore landscape features damaged
or destroyed during construction operations outside the limits of the approved work area.

3.2.3 Erosion and Sediment Controls

Providing erosion and sediment control measures in accordance with Federal, State, and
local laws and regulations is the Contractor's responsibility. Select and maintain the erosion
and sediment controls such that water quality standards are not violated as a result
of construction activities.

The area of bare soil exposed at any one time by construction operations should be kept to
a minimum. Construct or install temporary and permanent erosion and sediment control
best management practices (BMPs) as specified in Section 01 57 23 TEMPORARY
STORM WATER POLLUTION CONTROL. BMPs may include, but not be limited to,
vegetation cover, stream bank stabilization, slope stabilization, silt fences, construction of
terraces, interceptor channels, sediment traps, inlet and outfall protection, diversion
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channels, and sedimentation basins. Remove any temporary measures after the area has
been stabilized.

3.24 Contractor Facilities and Work Areas

Place field offices, staging areas, stockpile storage, and temporary buildings in areas
designated on the drawings or as directed by the APE. Temporary movement or relocation
of Contractor facilities will be made only when approved. Erosion and sediment controls must
be provided for onsite borrow and spoil areas to prevent sediment from entering nearby
waters. Temporary excavation and embankments for plant and/or work areas must be
controlled to protect adjacent areas.

3.3 WATER RESOURCES

Monitor all water areas affected by construction activities to prevent pollution of surface
and ground waters. Do not apply toxic or hazardous chemicals to soil or vegetation unless
otherwise indicated. For construction activities immediately adjacent to impaired surface
waters, the Contractor must be capable of quantifying sediment or pollutant loading to that
surface water when required by EPA or locally issued Clean Water Act permits. The
contractor shall be responsible for any spills or non-conformance with PNRS permit or other
environmental regulations or requirements.

3.3.1 Diversions and Dewatering Operations

Construction operations for dewatering, closure will be controlled at all times to maintain
compliance with existing State water quality standards and designated uses of the surface
water body. Comply with the American Samoa water quality standards and anti-degradation
provisions.

3.3.2  Stream Crossings

Stream crossings must allow movement of materials or equipment without violating water
pollution control standards of the Federal and local governments.

3.33 Wetlands

Do not enter, disturb, destroy, or allow discharge of contaminants into any wetlands except
as authorized herein. The protection of wetlands in accordance with paragraph
ENVIRONMENTAL PERMITS AND COMMITMENTS is the Contractor's responsibility.
Authorization to enter specific wetlands identified will not relieve the Contractor from any
obligation to protect other wetlands within, adjacent to, or in the vicinity of the construction
site and associated boundaries.
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3.4 AIR RESOURCES

Equipment operation, activities, or processes will be in accordance with all State air emission
and performance laws and standards.

3.4.1 Particulates

Dust particles; aerosols and gaseous by-products from construction activities; and processing
and preparation of materials, such as from asphaltic batch plants; must be controlled at
all times, including weekends, holidays and hours when work is not in progress. Maintain
excavations, stockpiles, haul roads, permanent and temporary access roads, plant sites, spoll
areas, borrow areas, and other work areas within or outside the project boundaries free from
particulates which would cause the State and local air pollution standards to be exceeded
or which would cause a hazard or a nuisance. Sprinkling, chemical treatment of an
approved type, bag-house, scrubbers, electrostatic precipitators or other methods will be
permitted to control particulates in the work area. Sprinkling, to be efficient, must be repeated
to keep the disturbed area damp at all times. Provide sufficient, competent equipment
available to accomplish these tasks. Perform particulate control as the work proceeds and
whenever a particulate nuisance or hazard occurs. Comply with all State and local visibility
regulations.

3.4.2 Odors

Odors from construction activities must be controlled at all times. The odors must be
in compliance with State regulations and/or local ordinances and may not constitute a
health hazard.

3.4.3 Sound Intrusions

Keep construction activities under surveillance and control to minimize environment
damage by noise. Comply with the provisions of the local EPA.

3.4.4  Burning

Burning will not be allowed on the project site authorized in writing by the APE. The specific
time, location, and manner of burning will be subject to approval.

3.5 CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL

Disposal of wastes will be as directed below, unless otherwise specified in other sections
and/or shown on the drawings.

351 Solid Wastes

Place solid wastes (excluding clearing debris) in containers which are emptied on a regular
schedule. Handling, storage, and disposal must be conducted to prevent contamination.
Employ segregation measures so that no hazardous or toxic waste will become co-mingled
with solid waste. Transport solid waste off ASPA property and dispose of it in compliance with
State and local requirements for solid waste disposal. A Subtitle D RCRA permitted landfill
will be the minimum acceptable offsite solid waste disposal option. Verify that the selected
transporters and disposal facilities have the necessary permits and licenses to operate. State
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and local laws and regulations pertaining to the use of landfill areas.
3.5.2 Chemicals and Chemical Wastes

Dispense chemicals ensuring no spillage to the ground or water. Perform and document
periodic inspections of dispensing areas to identify leakage and initiate corrective action. This
documentation will be periodically reviewed by the ASPA. Collect chemical waste in corrosion
resistant, compatible containers. Collection drums must be monitored and removed to
a staging or storage area when contents are within 6 inches of the top. Wastes will be
classified, managed, stored, and disposed of in accordance with Federal, State, and local
laws and regulations.

3.5.3 Contractor Generated Hazardous Wastes/Excess Hazardous Materials

Hazardous wastes are defined in 40 CFR 261, or are as defined by applicable State and local
regulations. Hazardous materials are defined in 49 CFR 171 - 178. At a minimum, manage
and store hazardous waste in compliance with 40 CFR 262 in accordance with the hazardous
waste management plan. Take sufficient measures to prevent spillage of hazardous and toxic
materials during dispensing. Segregate hazardous waste from other materials and wastes,
protect it from the weather by placing it in a safe covered location, and take precautionary
measures such as berming or other appropriate measures against accidental spillage.
Storage, describing, packaging, labeling, marking, and placarding of hazardous waste and
hazardous material in accordance with 49 CFR 171 - 178, State, and local laws and
regulations is the Contractor's responsibility. Transport Contractor generated hazardous
waste off Project site within 30 days in accordance with the Environmental Protection
Agency and the Department of Transportation laws and regulations. Dispose of hazardous
waste in compliance with State and local laws and regulations. Spills of hazardous or toxic
materials must be immediately reported to the APE. Cleanup and cleanup costs due to
spills are the Contractor's responsibility.

3.54 Fuel and Lubricants

Storage, fueling and lubrication of equipment and motor vehicles must be conducted in
a manner that affords the maximum protection against spill and evaporation. Manage and
store fuel, lubricants and oil in accordance with all State and local laws and regulations.
Used lubricants and used oil to be discarded must be stored in marked corrosion-resistant
containers and recycled or disposed in accordance with 40 CFR 279, State, and local laws
and regulations. Storage of fuel on the project site will be in accordance with all State and
local laws and regulations.

3.5.5 Waste Water

Disposal of waste water will be as specified below.

a. Waste water from construction activities, such as onsite material processing, concrete
curing, concrete clean-up, water used in concrete trucks, forms, etc. will not be allowed
to enter water ways or to be discharged prior to being treated to remove pollutants.
Dispose of the construction related waste water in accordance with all AS-EPA,
Territorial, Federal and Local laws and regulations.

b. For discharge of ground water, the Contractor will surface discharge in accordance
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with all AS-EPA, Territorial, Federal and local laws and regulations.

c. Contractor shall handle all municipal wastewater at the Utulei WW TP onsite and dispose
of any wastewater required to be handled by pumping it back into the existing operations
of the plant. Contractor shall coordinate such work with the plant personnel and the APE
to ensure existing operations are not compromised.

3.6 HISTORICAL, ARCHAEOLOGICAL AND CULTURAL RESOURCES

If during excavation or other construction activities any previously unidentified or
unanticipated historical, archaeological, and cultural resources are discovered or found,
all activities that may damage or alter such resources will be temporarily suspended.
Resources covered by this paragraph include but are not limited to: any human skeletal
remains or burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock or coral
alignments, paving, wall, or other constructed features; and any indication of agricultural or
other human activities. Upon such discovery or find, immediately notify the APE so that
the appropriate authorities may be notified and a determination made as to their significance
and what, if any, special disposition of the finds should be made. Cease all activities that
may result in impact to or the destruction of these resources. Secure the area and prevent
employees or other persons from trespassing on, removing, or otherwise disturbing such
resources. Coordinate inspections for historical, archaeological and cultural determination
with ASPA and their designated personnel.

3.7 BIOLOGICAL RESOURCES

Minimize interference with, disturbance to, and damage to fish, wildlife, and plants including
their habitat. The protection of threatened and endangered animal and plant species,
including their habitat, is the Contractor's responsibility in accordance with State Regional,
and local laws and regulations.

3.8 PREVIOUSLY USED EQUIPMENT

Clean all previously used construction equipment prior to bringing it onto the project site.
Ensure that the equipment is free from soil residuals, egg deposits from plant pests, noxious
weeds, and plant seeds. Consult with the USDA jurisdictional office for additional cleaning
requirements.

3.9 MAINTENANCE OF POLLUTION FACILITIES

Maintain permanent and temporary pollution control facilities and devices for the duration
of the contract or for that length of time construction activities create the particular pollutant.

3.10 MILITARY MUNITIONS

In the event military munitions, as defined in 40 CFR 260, are discovered or uncovered,
the Contractor will immediately stop work in that area and immediately inform the APE.

3.11  TRAINING OF CONTRACTOR PERSONNEL

The Contractor's personnel must be trained in all phases of environmental protection and
pollution control. Conduct environmental protection/pollution control meetings for all
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personnel prior to commencing construction activities. Additional meetings must be
conducted for new personnel and when site conditions change. Include in the training
and meeting agenda: methods of detecting and avoiding pollution; familiarization with
statutory and contractual pollution standards; installation and care of devices, vegetative
covers, and instruments required for monitoring purposes to ensure adequate and
continuous environmental protection/pollution control; anticipated hazardous or toxic
chemicals or wastes, and other regulated contaminants; recognition and protection of
archaeological sites, artifacts, wetlands, and endangered species and their habitat that are
known to be in the area.

3.12 POST CONSTRUCTION CLEANUP

The Contractor will clean up all areas used for construction in accordance with Contract
Clause: "Cleaning Up". Unless otherwise instructed in writing by the APE, obliterate all signs
of temporary construction facilities such as haul roads, work area, structures, foundations
of temporary structures, stockpiles of excess or waste materials, and other vestiges of
construction prior to final acceptance of the work. The disturbed area must be graded, filled
and the entire area seeded unless otherwise indicated.

END OF SECTION 01 57 20.00 10
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PART 1

SECTION 01 57 23

TEMPORARY STORM WATER POLLUTION CONTROL

GENERAL

1.1 REFERENCES

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

A. ASTM INTERNATIONAL (ASTM)

1.

2.

ASTM D 4439
ASTM D 4491

. ASTM D 4533

. ASTM D 4632

. ASTM D 4751

. ASTM D 4873

(2004) Geosynthetics

(1999a; R 2009) Water Permeability of Geotextiles by
Permittivity

(2004; R 2009) Trapezoid Tearing Strength of
Geotextiles

(2008) Grab Breaking Load and Elongation of
Geotextiles

(2004) Determining Apparent Opening Size of a
Geotextile

(2002; R 2009) Identification, Storage, and Handling
of Geosynthetic Rolls and Samples

B. U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

1. EPA 832-R-92-005

(1992) Storm Water Management for Construction
Activities Developing Pollution Preventions and Plans
and Best Management Practices

C. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

1. 40 CFR 122.26

1.2 SYSTEM DESCRIPTION

Storm Water Discharges (Applicable to State NPDES
Programs, see section 123.25)

The work consists of implementing the storm water pollution prevention measures to prevent
sediment from entering streams or water bodies as specified in this Section in conformance
with the requirements of Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION, and

the requirements of PNRS permit.
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1.3 EROSION AND SEDIMENT CONTROLS

The controls and measures required of the Contractor are described
below.

1.3.1 Stabilization Practices

The stabilization practices to be implemented include temporary seeding, mulching,
geotextiles, sod stabilization, erosion control matts, protection of trees, preservation of mature
vegetation, etc. On the daily CQC Report, record the dates when the major grading activities
occur, (e.g., excavation); when construction activities temporarily or permanently cease on
a portion of the site; and when stabilization practices are initiated. Except as provided
in paragraphs UNSUITABLE CONDITIONS and NO ACTIVITY FOR LESS THAN 21
DAYS, initiate stabilization practices as soon as practicable, but no more than 14 days, in any
portion of the site where construction activities have permanently ceased.

1.3.1.1 Unsuitable Conditions

Where the initiation of stabilization measures by the fourteenth day after construction activity
permanently ceases or is precluded by unsuitable conditions caused by the weather, initiate
stabilization practices as soon as practicable after conditions become suitable.

1.3.1.2 No Activity for Less Than 21 Days

When the total time period in which construction activity is temporarily ceased on a portion
of the site is 21 days minimum, stabilization practices do not have to be initiated on that
portion of the site until 14 days have elapsed after construction activity temporarily ceased.

1.3.1.3 Burn off
Burn-off of the ground cover is not permitted.
1.3.1.4 Protection of Erodible Soils

Immediately finish the earthwork brought to a final grade, as indicated or specified,
and protect the side slopes and back slopes upon completion of rough grading. Plan and
conduct earthwork to minimize the duration of exposure of unprotected soils.

1.3.2 Erosion, Sediment and Storm-water Control

a. Submit "Erosion and Sediment Controls" (E&S) (form provided at the pre-construction
conference) to the APE once every 7 calendar days and within 24 hours of a storm event
that produces 0.5 inch or more of rain.

b. Submit a Storm Water Pollution Prevention Plan (SWPPP) for the project to the APE
prior to the commencement of work. The SWPPP shall meet the requirements of the
EPA general permit for storm water discharges from construction sites. Submit the
SWPPP along with any required Notice of Intents, Notice of Termination,
and an appropriate permit fees, via the APE, to the appropriate agency for approval,
a minimum of 14 calendar days prior to the start of any land disturbing activities.
Maintain an approved copy of the SWPPP at the construction on-site office, and
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continually update as regulations require, to reflect current site conditions. Include
within the SWPPP:

(1) Identify potential sources of pollution which may be reasonably expected to affect
the quality of storm water discharge from the site.

(2) Describe and ensure implementation of practices which will be used to reduce
the pollutants in storm water discharge from the site.

(3) Ensure compliance with terms of the EPA general permit for storm water
discharge.

(4) Select applicable best management practices from EPA 832-R-92-005.

(5) Include a completed copy of the Registration Statement, BMP Inspection Report
Template and Notice of Termination except for the effective date.

(6) Storm Water Pollution Prevention Measures and Notice of Intent 40 CFR 122.26,
EPA 832-R-92-005. Provide a "Storm Water Pollution Prevention Plan" (SWPPP)
for the project. The SWPPP will meet the requirements of the EPA general permit
for storm water discharges from construction sites. Submit the SWPPP along with
any required Notice of Intents, Notice of Termination, and appropriate permit fees,
via the APE, to the appropriate American Samoa EPA for approval, a minimum
of 14 calendar days prior to the start of construction.

A copy of the approved SWPPP will be kept at the construction on-site office, and continually
updated as regulations require to reflect current site conditions.

1.3.3 Structural Practices

Implement structural practices to divert flows from exposed soils, temporarily store flows,
or otherwise limit runoff and the discharge of pollutants from exposed areas of the site.
Implement structural practices in a timely manner, during the construction process, to
minimize erosion and sediment runoff. Include the devices based on details of installation
and construction as shown on the drawings.

1.3.3.1 Silt Fences

Provide silt fences as a temporary structural practice to minimize erosion and sediment runoff.
Properly install silt fences to effectively retain sediment immediately after completing each
phase of work where erosion would occur in the form of sheet and rill erosion (e.g. clearing
and grubbing, excavation, embankment, and grading). Install silt fences in the locations
indicated on the drawings or as required by the APE. Obtain approval from the APE prior
to final removal of silt fence barriers.

Seeding: Provide new seeding where ground is disturbed. Include topsoil or nutriment
during the seeding operation necessary to reestablish a suitable stand of grass.

Temporary Storm Water
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1.4 SUBMITTALS

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

SD-01 Preconstruction
Submittals
Storm Water Pollution Prevention
Plan SD-06 Test Reports
Storm Water Inspection Reports for General Permit
Erosion and Sediment Controls
SD-07 Certificates
Mill Certificate or Affidavit
Certificate attesting that the Contractor has met all specified requirements.
1.5 DELIVERY, STORAGE, AND HANDLING
Identify, store and handle filter fabric in accordance with ASTM D 4873.
PART 2 PRODUCTS
2.1 COMPONENTS FOR SILT FENCES
2.1.1 Filter Fabric
Provide geotextile that complies with the requirements of ASTM D 4439, and consists
of polymeric filaments which are formed into a stable network such that filaments retain
their relative positions. The filament shall consist of a long-chain synthetic polymer composed
of at least 85 percent by weight of ester, propylene, or amide, and contains stabilizers
and/or inhibitors added to the base plastic to make the filaments resistant to deterioration
due to ultraviolet and heat exposure. Provide synthetic filter fabric that contains ultraviolet
ray inhibitors and stabilizers to assure a minimum of six months of expected usable
construction life at a temperature range of 0 to 120 degrees F. The filter fabric shall meet
the following requirements:

FILTER FABRIC FOR SILT SCREEN FENCE

PHYSICAL PROPERTY  TEST PROCEDURE STRENGTH REQUIREMENT

Grab Tensile ASTM D 4632 445 N min.
Elongation (percent) 30 percent max.
Trapezoid Tear ASTM D 4533 245 N min.
Permittivity ASTM D 4491 0.2 sec-1
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AOS (U.S. Std Sieve) ASTM D 4751 20-100
2.1.2 Silt Fence Stakes and Posts

Use either wooden stakes or steel posts for fence construction. Wooden stakes utilized
for silt fence construction, shall have a minimum cross section of 2 by 2 inches when oak is
used and 4 by 4 inches when pine is used, and have a minimum length of 5 feet. Steel
posts (standard "U" or "T" section) utilized for silt fence construction, shall have a
minimum weight of 1.33 pounds/linear foot and a minimum length of 5 feet.

2.1.3 Mill Certificate or Affidavit

Provide a mill certificate or affidavit attesting that the fabric and factory seams meet chemical,
physical, and manufacturing requirements specified above. Specify in the mill certificate
or affidavit the actual Minimum Average Roll Values and identify the fabric supplied by
roll identification numbers. Submit a mill certificate or affidavit signed by a legally
authorized official from the company manufacturing the filter fabric.

PART 3 EXECUTION
3.1 INSTALLATION OF SILT FENCES

Extend silt fences a minimum of 16 inches above the ground surface without exceeding
34 inches above the ground surface. Provide filter fabric from a continuous roll cut to the
length of the barrier to avoid the use of joints. When joints are unavoidable, splice together
filter fabric at a support post, with a minimum 6 inch overlap, and securely sealed.
Excavate trench approximately 4 inches wide and 4 inches deep on the upslope side of the
location of the silt fence. The 4 by 4 inch trench shall be backfilled and the soil compacted
over the filter fabric. Remove silt fences upon approval by the APE.

3.2 FIELD QUALITY CONTROL

Maintain the temporary and permanent vegetation, erosion and sediment control measures,
and other protective measures in good and effective operating condition by performing routine
inspections to determine condition and effectiveness, by restoration of destroyed vegetative
cover, and by repair of erosion and sediment control measures and other protective
measures. Use the following procedures to maintain the protective measures.

3.2.1 Silt Fence Maintenance

Inspect the silt fences in accordance with paragraph, titled "Inspections,"” of this section. Any
required repairs shall be made promptly. Pay close attention to the repair of damaged silt
fence resulting from end runs and undercutting. Should the fabric on a silt fence decompose
or become ineffective, and the barrier is still necessary, replace the fabric promptly. Remove
sediment deposits when deposits reach one-third of the height of the barrier. Remove a silt
fence when it is no longer required. The immediate area occupied by the fence and any
sediment deposits shall be shaped to an acceptable grade.
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3.4 INSPECTIONS
3.4.1 General

Inspect disturbed areas of the construction site, areas that have not been finally stabilized
used for storage of materials exposed to precipitation, stabilization practices, structural
practices, other controls, and area where vehicles exit the site at least once every seven
(7) calendar days and within 24 hours of the end of any storm that produces 0.5 inches or
more rainfall at the site. Conduct inspections at least once every month where sites have
been finally stabilized.

3.4.2 Inspections Details

Inspect disturbed areas and areas used for material storage that are exposed to precipitation
for evidence of, or the potential for, pollutants entering the drainage system. Observe erosion
and sediment control measures identified in the Storm Water Pollution Prevention Plan
to ensure that they are operating correctly. Inspect discharge locations or points to ascertain
whether erosion control measures are effective in preventing significant impacts to receiving
waters. Inspect locations where vehicles exit the site for evidence of offsite sediment
tracking.

3.4.3 Inspection Reports

For each inspection conducted, prepare a report summarizing the scope of the inspection,
name(s) and qualifications of personnel making the inspection, the date(s) of the inspection,
major observations relating to the implementation of the Storm Water Pollution Prevention
Plan, maintenance performed, and actions taken. Furnish the report to the APE within 24
hours of the inspection as a part of the Contractor's daily CQC REPORT. A copy of the
inspection report shall be maintained on the job site.

3.4.4 Monthly Inspection Report and Certification Form

Complete, sign, and submit the original form, on the first working day of each month, to
the American Samoa EPA. Also furnish, on the first working day of each month, one copy
of the form submitted to the APE as part of the Contractor's daily CQC Report and attach a
copy of the completed form to the Plan. Unless otherwise notified by the APE, submit the
Monthly Inspection Report and Certification Forms for an additional two months after the
final completion of all storm water pollution prevention measures required in this contract
have been implemented.

END OF SECTION 01 57 23
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SECTION 01 74 19
CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT

PART1 GENERAL

1.1 REFERENCES

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

A. ASTM INTERNATIONAL (ASTM)

1. ASTME 1609 (2001) Development and Implementation of
a Pollution Prevention Program

1.2 ASPAPOLICY

ASPA policy is to apply sound environmental principles in the design, construction and use
of facilities. As part of the implementation of that policy: (1) practice efficient waste
management when sizing, cutting, and installing products and materials and (2) use all
reasonable means to divert construction and demolition waste from landfills and incinerators
and to facilitate their recycling or reuse.

1.3 MANAGEMENT

Develop and implement a waste management program in accordance with ASTM E 1609
and as specified. Take a pro-active, responsible role in the management of construction
and demolition waste and require all subcontractors, vendors, and suppliers to participate
in the effort. The Environmental Manager, as specified in Section 01 35 40.00 20
Environmental Management, shall be responsible for instructing workers and overseeing
and documenting results of the Waste Management Plan for the project. Construction and
demolition waste includes products of demolition or removal, excess or unusable
construction materials, packaging materials for construction products, and other materials
generated during the construction process but not incorporated into the work. In the
management of waste consideration shall be given to the availability of viable markets, the
condition of the material, the ability to provide the material in suitable condition and in
a quantity acceptable to available markets, and time constraints imposed by internal
project completion mandates. The Contractor is responsible for implementation of any
special programs involving rebates or similar incentives related to recycling of waste.
Revenues or other savings obtained for salvage, or recycling accrue to the Contractor.
Appropriately permit firms and facilities used for recycling, reuse, and disposal for the
intended use to the extent required by federal, state, and local regulations. Also, provide
on-site instruction of appropriate separation, handling, recycling, salvage, reuse, and return
methods to be used by all parties at the appropriate stages of the project.
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1.4 SUBMITTALS

ASPA approval is required for submittals. The following shall be submitted in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction
Submittals Waste
Management Plan
SD-11 Closeout Submittals

Records

1.5 MEETINGS

Conduct Construction Waste Management meetings. After award of the Contract and prior
to commencement of work, schedule and conduct a meeting with the APE to discuss the
proposed Waste Management Plan and to develop a mutual understanding relative to
the details of waste management. The requirements for this meeting may be fulfilled during
the coordination and mutual understanding meeting outlined in Section 01 45 00.00 10
QUALITY CONTROL. At a minimum, environmental and waste management goals and
issues shall be discussed at the following additional meetings:

a. Pre-bid meeting
b. Preconstruction meeting.
c. Regular site meetings.
d. Work safety meetings.
1.6 WASTE MANAGEMENT PLAN
A waste management plan shall be submitted within 15 days after notice to proceed and
not less than 10 days before the preconstruction meeting. The plan shall demonstrate how

the project waste diversion goal shall be met and shall include the following:

a. Name of individuals on the Contractor's staff responsible for waste prevention and
management.

b. Actions that will be taken to reduce solid waste generation, including coordination
with subcontractors to ensure awareness and participation.

c. Description of the regular meetings to be held to address waste
management.

d. Description of the specific approaches to be used in recycling/reuse of the various
materials generated, including the areas on site and equipment to be used for
processing, sorting, and temporary storage of wastes.
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e. Characterization, including estimated types and quantities, of the waste to be
generated.

f.  Name of landfill and/or incinerator to be used and the estimated costs for use,
assuming that there would be no salvage or recycling on the project.

g. Identification of local and regional reuse programs, including non-profit organizations
such as schools, local housing agencies, and organizations that accept used materials
such as materials exchange networks and Habitat for Humanity. Include the name,
location, and phone number for each reuse facility to be used, and provide a copy of
the permit or license for each facility.

h. List of specific waste materials that will be salvaged for resale, salvaged and reused on
the current project, salvaged and stored for reuse on a future project, or recycled.
Recycling facilities that will be used shall be identified by name, location, and phone
number, including a copy of the permit or license for each facility.

i.  Identification of materials that cannot be recycled/reused with an explanation or
justification, to be approved by the APE.

j-  Description of the means by which any waste materials identified in item (h) above
will be protected from contamination.

k. Description of the means of transportation of the recyclable materials (whether materials
will be site-separated and self-hauled to designated centers, or whether mixed materials
will be collected by a waste hauler and removed from the site).

. Anticipated net cost savings determined by subtracting Contractor program
management costs and the cost of disposal from the revenue generated by sale of the
materials and the incineration and/or landfill cost avoidance.

Revise and resubmit Plan as required by the APE. Approval of Contractor's Plan will
not relieve the Contractor of responsibility for compliance with applicable environmental
regulations or meeting project cumulative waste diversion requirement. Distribute copies
of the Waste Management Plan to each subcontractor, the Quality Control Manager, and
the APE.

1.7 RECORDS

Records shall be maintained to document the quantity of waste generated; the quantity
of waste diverted through sale, reuse, or recycling; and the quantity of waste disposed by
landfill or incineration. Quantities may be measured by weight or by volume, but must be
consistent throughout. List each type of waste separately noting the disposal or diversion
date. Identify the landfill, recycling center, waste processor, or other organization used to
process or receive the solid waste. Provide explanations for any waste not recycled or
reused. With each application for payment, submit updated documentation for solid waste
disposal and diversion, and submit manifests, weight tickets, receipts, and invoices
specifically identifying the project and waste material. The records shall be made available
to the APE during construction, and a copy of the records shall be delivered to the APE
upon completion of the construction.
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1.8 COLLECTION

Separate, store, protect, and handle at the site identified recyclable and salvageable waste
products in a manner that maximizes recyclability and salvagability of identified materials.
Provide the necessary containers, bins and storage areas to facilitate effective waste
management and clearly and appropriately identify them. Provide materials for barriers
and enclosures around recyclable material storage areas which are nonhazardous and
recyclable or reusable. Locate out of the way of construction traffic. Provide adequate space
for pick-up and delivery and convenience to subcontractors. Recycling and waste bin
areas are to be kept neat and clean, and recyclable materials shall be handled to prevent
contamination of materials from incompatible products and materials. Clean contaminated
materials prior to placing in collection containers. Use cleaning materials that are
nonhazardous and biodegradable. Handle hazardous waste and hazardous materials in
accordance with applicable regulations and coordinate with Section 01 35 40.00 20
ENVIRONMENTAL MANAGEMENT. Separate materials by one of the following methods:

1.8.1 Source Separated Method.

Waste products and materials that are recyclable shall be separated from trash and sorted
as described below into appropriately marked separate containers and then transported to
the respective recycling facility for further processing. Deliver materials in accordance with
recycling or reuse facility requirements (e.g., free of dirt, adhesives, solvents, petroleum
contamination, and other substances deleterious to the recycling process). Separate
materials into the following category types as appropriate to the project waste and to
the available recycling and reuse programs in the project area:

a. Land clearing debris.

b. Asphalt.

c. Concrete and masonry.

d. Metal (e.g. banding, stud trim, ductwork, piping, rebar, roofing, other trim, steel,
iron, galvanized, stainless steel, aluminum, copper, zinc, lead brass, bronze).

(1) Ferrous.

(2) Non-ferrous.
e. Wood (nails and staples allowed).
f.  Debris.
g. Glass (colored glass allowed).

h. Paper.
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(1) Bond.
(2) Newsprint.
(3) Cardboard and paper packaging materials.

i. Plastic.

(1) Type 1: Polyethylene Terephthalate (PET, PETE).

(2) Type 2: High Density Polyethylene (HDPE).

(3) Type 3: Vinyl (Polyvinyl Chloride or PVC).

(4) Type 4: Low Density Polyethylene (LDPE).

(5) Type 5: Polypropylene (PP).

(6) Type 6: Polystyrene (PS).

(7) Type 7: Other. Use of this code indicates that the package in question is made
with a resin other than the six listed above, or is made of more than one resin
listed above, and used in a multi-layer combination.

j- Gypsum.

k. Non-hazardous paint and paint cans.
. Carpet.

m. Ceiling tiles.

n. Insulation.

0. Beverage containers.

1.8.2 Co-Mingled Method.

Waste products and recyclable materials shall be placed into a single container and then
transported to a recycling facility where the recyclable materials are sorted and processed.

1.8.3 Other Methods.

Other methods proposed by the Contractor may be used when approved by the APE.
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1.9 DISPOSAL

Control accumulation of waste materials and trash. Recycle or dispose of collected materials
off-site at intervals approved by the APE and in compliance with waste management
procedures. Except as otherwise specified in other sections of the specifications, disposal
shall be in accordance with the following:

1.9.1 Reuse.

First consideration shall be given to salvage for reuse since little or no re-processing
is necessary for this method, and less pollution is created when items are reused in their
original form. Coordinate reuse with the APE. Sale or donation of waste suitable for reuse
shall be considered.

1.9.2 Recycle.
Waste materials not suitable for reuse, but having value as being recyclable, shall be made
available for recycling. All fluorescent lamps, HID lamps, and mercury-containing thermostats
removed from the site shall be recycled. Arrange for timely pickups from the site or deliveries
to recycling facilities in order to prevent contamination of recyclable materials.

1.9.3 Compost

Consider composting on site if a reasonable amount of compostable material will be available.
Compostable materials include plant material, sawdust, and certain food scraps.

1.9.4 Waste.

Materials with no practical use or economic benefit shall be disposed at a landfill or
incinerator.

1.9.5 Return

Set aside and protect missed-delivered and substandard products and materials and return
to supplier for credit.

PART 2 PRODUCTS
Not used.
PART 3 EXECUTION
Not used.

END OF SECTION 01 74 19
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
PART1 GENERAL

1.1 REFERENCES

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

A. ASTM INTERNATIONAL (ASTM)

1. ASTME 1971 (2005) Stewardship for the Cleaning of Commercial
and Institutional Buildings

B. GREEN SEAL (GS)

1. GS-37 (2000; R 2009) Industrial and Institutional Cleaners

1.2 SUBMITTALS

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

SD-03 Product Data

As-Built Record of Equipment and Materials
Warranty Management Plan

Warranty Tags

Final Cleaning

Spare Parts Data

SD-08 Manufacturer's Instructions

Preventative Maintenance

Condition Monitoring (Predictive Testing)
Inspection

Posted Instructions

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals
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SD-11 Closeout Submittals

Record Drawings

Certification of EPA Designated Items

1.3 PROJECT RECORD DOCUMENTS
1.3.1 Record Drawings

Drawings showing final as-built conditions of the project. This paragraph covers record
drawings complete, as a requirement of the contract. The terms "drawings," "contract
drawings," "drawing files," "working record drawings" and "“final record drawings" refer
to contract drawings which are revised to be used for final record drawings showing as-
built conditions. The manually prepared drawings must consist of 1 set of completed final
as-built original transparency drawings, 2 sets of blue-line prints of the transparencies, and
the approved marked working as-built prints.

1.3.1.1 Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built conditions during
the prosecution of the project. Keep these working as-built marked drawings current on a
weekly basis and at least one set available on the jobsite at all times. Changes from the
contract plans which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly recorded as they
occur by means of details and notes. Prepare final record (as-built) drawings after the
completion of each definable feature of work as listed in the Contractor Quality Control Plan
(Foundations, Utilities, Structural Steel, etc., as appropriate for the project). The working
as-built marked prints and final record (as-built) drawings will be jointly reviewed for
accuracy and completeness by the APE and the Contractor prior to submission of each
monthly pay estimate. If the Contractor fails to maintain the working and final record drawings
as specified herein, the APE will deduct from the monthly progress payment an amount
representing the estimated cost of maintaining the record drawings. This monthly deduction
will continue until an agreement can be reached between the APE and the Contractor
regarding the accuracy and completeness of updated drawings. Show on the working and
final record drawings, but not limited to, the following information:

a. The actual location, kinds and sizes of all sub-surface utility lines. In order that the
location of these lines and appurtenances may be determined in the event the surface
openings or indicators become covered over or obscured, show by offset dimensions
to two permanently fixed surface features the end of each run including each change
in direction on the record drawings. Locate valves, splice boxes and similar
appurtenances by dimensioning along the utility run from a reference point. Also
record the average depth below the surface of each run.

b. The location and dimensions of any changes within the building structure.

c. Correct grade, elevations, cross section, or alignment of roads, earthwork, structures
or utilities if any changes were made from contract plans.

d. Changes in details of design or additional information obtained from working drawings
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specified to be prepared and/or furnished by the Contractor; including but not limited
to fabrication, erection, installation plans and placing details, pipe sizes, insulation
material, dimensions of equipment foundations, etc.

e. The topography, invert elevations and grades of drainage installed or affected as part
of the project construction.

f.  Changes or modifications which result from the final inspection.

g. Where contract drawings or specifications present options, show only the option selected
for construction on the final as-built prints.

h. If borrow material for this project is from sources on ASPA property, or if ASPA property
is used as a spoil area, furnish a contour map of the final borrow pit/spoil area elevations.

i. Systems designed or enhanced by the Contractor, such as HVAC controls, fire alarm,
fire sprinkler, and irrigation systems.

j-  Maodifications (include within change order price the cost to change working and final
record drawings to reflect modifications) and compliance with the following procedures.

(1) Follow directions in the modification for posting descriptive changes.
(2) Place a Modification Delta at the location of each deletion.

(3) For new details or sections which are added to a drawing, place a Modification Delta
by the detail or section title.

(4) For minor changes, place a Modification Delta by the area changed on the drawing
(each location).

(5) For major changes to a drawing, place a Modification Delta by the title of the affected
plan, section, or detail at each location.

(6) For changes to schedules or drawings, place a Modification Delta either by the
schedule heading or by the change in the schedule.

(7) The Modification Delta size shall be 1/2 inch diameter unless the area where
the circle is to be placed is crowded. Smaller size circle shall be used for
crowded areas.

1.3.1.2 Drawing Preparation

Modify the record drawings as may be necessary to correctly show the features of the project
as it has been constructed by bringing the contract set into agreement with approved working
as-built prints, and adding such additional drawings as may be necessary. These working as-
built marked prints must be neat, legible and accurate. These drawings are part of
the permanent records of this project and must be returned to the APE after approval by
the ASPA. Any drawings damaged or lost by the Contractor must be satisfactorily replaced
by the Contractor at no expense to the ASPA.
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1.3.1.3 Manually Prepared Drawings

Employ only personnel proficient in the preparation of manually prepared drawings to modify
the original contract drawing or prepare additional new drawings. Additions and corrections
to the contract drawings must be neat, clean and legible, shall be done to the same level
of detail, and match the adjacent existing line work, and lettering being annotated in
type, density, size and style. Drafting work must be done using the same medium (pencil,
plastic lead or ink) that was employed on the original contract drawings and with graphite
lead on paper base material. The APE will review record drawings for accuracy and
conformance to the above specified drafting standards. Corrections, changes, additions, and
deletions required must meet these standards. The title block to be used for any new record
drawings must be similar to that used on the original drawings.

a. When final revisions have been completed, Letter or stamp each drawing with the words
"RECORD DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the
Contractor in letters at least 3/16 inch high. Mark original contract drawings either
"Record" drawings denoting no revisions on the sheet or "Revised Record" denoting
one or more revisions. Date all original contract drawings in the revision block.

b. Within 10 days for contracts less than $5 million and 20 days for contracts $5 million and
above after ASPA approval of all of the working record drawings for a phase of work,
prepare the final record drawings for that phase of work and submit two sets of blue-
line prints of these drawings for ASPA review and approval. The ASPA will promptly
return one set of prints annotated with any necessary corrections. Within 7 days for
contracts less than $5 million and 10 days for contracts $5 million and above, revise
the drawings accordingly at no additional cost and submit one set of final prints for
the completed phase of work to the ASPA. Within 10 days for contracts less than $5
million and 20 days for contracts $5 million and above of substantial completion of all
phases of work, submit the final record drawing package for the entire project. Submit
two black-line prints of these drawings and the return of the approved marked record
prints complete in all details.

c. Electronic media — the approved final record drawings shall be submitted in electronic
format in AutoCAD “dwg” files. Paper prints and reproducible media files drawings
will become the property of the ASPA upon final approval. Failure to submit final
record drawings and marked prints, as required herein, will be cause for withholding
any payment due the Contractor under this contract. Approval and acceptance of final
record drawings must be accomplished before final payment is made to the Contractor.

1.3.1.4 Payment

No separate payment will be made for record drawings required under this contract, and
all costs accrued in connection with such drawings are considered a subsidiary obligation of
the Contractor. As-Built drawings will be required before project completion can be
considered by the APE.

1.3.2 As-Built Record of Equipment and Materials

Furnish one copy of preliminary record of equipment and materials used on the project
15 days prior to final inspection. This preliminary submittal will be reviewed and returned 2
days after final inspection with ASPA comments. Submit two sets of final record of equipment
and materials 10 days after final inspection. Key the designations to the related area depicted
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on the contract drawings. List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description

Specification

Manufacturer

Composition Where Section and Catalog, and Size Used
Model and Serial Number.

1.3.3 Final Approved Shop Drawings
Furnish final approved project shop drawings 30 days after transfer of the completed facility.
1.3.4 Construction Contract Specifications

Furnish final record (as-built) construction contract specifications, including
modifications thereto, 30 days after transfer of the completed facility.

1.3.5 Real Property Equipment

Furnish a list of installed equipment furnished under this contract. Include all information
usually listed on manufacturer's name plate. In the "EQUIPMENT-IN-PLACE LIST" include,
as applicable, the following for each piece of equipment installed: description of item, location
(by room number), model number, serial number, capacity, name and address of
manufacturer, name and address of equipment supplier, condition, spare parts list,
manufacturer's catalog, and warranty. Furnish a draft list at time of transfer. Furnish the final
list 30 days after transfer of the completed facility.

1.4 SPARE PARTS DATA
Submit two copies of the Spare Parts Data list.

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

b. Supply the number of items specified within the individual technical sections of each
relevant facility for spare parts inventory. Provision of spare parts does not relieve
the Contractor of responsibilities listed under the contract guarantee provisions.
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1.5 PREVENTATIVE MAINTENANCE

Submit Preventative Maintenance, Condition Monitoring (Predictive Testing) and
Inspection schedules with instructions that state when systems should be retested.

a. Define the anticipated length of each test, test apparatus, number of personnel identified
by responsibility, and a testing validation procedure permitting the record operation
capability requirements within the schedule. Provide a signoff blank for the Contractor
and APE for each test feature; e.g., gpm, rpm, psi. Include a remarks column for
the testing validation procedure referencing operating limits of time, pressure,
temperature, volume, voltage, current, acceleration, velocity, alignment, calibration,
adjustments, cleaning, or special system notes. Delineate procedures for preventative
maintenance, inspection, adjustment, lubrication and cleaning necessary to minimize
corrective maintenance and repair.

b. Repair requirements must inform operators how to check out, troubleshoot, repair, and
replace components of the system. Include electrical and mechanical schematics and
diagrams and diagnostic techniques necessary to enable operation and troubleshooting
of the system after acceptance.

1.6 CERTIFICATION OF EPA DESIGNATED ITEMS

Submit the Certification of EPA Designated Items as required by FAR 52.223-9, "Certification
and Estimate of Percentage of Recovered Material Content for EPA Designated ltems".
Include on the certification form the following information: project name, project number,
Contractor name, license number, Contractor address, and certification. The certification will
read as follows and be signed and dated by the Contractor. "I hereby certify the information
provided herein is accurate and that the requisition/procurement of all materials listed on
this form comply with current EPA standards for recycled/recovered materials content. The
following exemptions may apply to the non-procurement of recycled/recovered content
materials:

1) The product does not meet appropriate performance standards;
2) The product is not available within a reasonable time frame;
3) The product is not available competitively (from two or more sources);

4) The product is only available at an unreasonable price (compared with a comparable
non-recycled content product).” Record each product used in the project that has a
requirement or option of containing recycled (or bio-based) content, noting total price,
total value of post-industrial recycled content, total value of post-consumer recycled
content, (total value of bio-based content,) exemptions (1, 2, 3, or 4, as indicated),
and comments. Recycled (and bio-based) content values may be determined by
weight or volume percent, but must be consistent throughout.
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1.7 WARRANTY MANAGEMENT
1.7.1 Warranty Management Plan

Develop a warranty management plan which contains information relevant to the clause
Warranty of Construction in the ASPA Contract Documents. At least 30 days before the
planned pre-warranty conference, submit one set of the warranty management plan. Include
within the warranty management plan all required actions and documents to assure that
the ASPA receives all warranties to which it is entitled. The plan must be in narrative form
and contain sufficient detail to render it suitable for use by future maintenance and repair
personnel, whether tradesmen, or of engineering background, not necessarily familiar with
this contract. The term "status" as indicated below must include due date and whether item
has been submitted or was accomplished. Warranty information made available during the
construction phase must be submitted to the APE for approval prior to each monthly pay
estimate. Assemble approved information in a binder and turn overto the ASPA upon
acceptance of the work. The construction warranty period will begin on the date of project
acceptance and continue for the full product warranty period. A joint 4 month and 9 month
warranty inspection will be conducted, measured from time of acceptance, by the Contractor,
APE and the Customer Representative. Include within the warranty management plan, but
not limited to, the following:

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

b. Furnish with each warranty the name, address, and telephone number of each of
the guarantor's representatives nearest to the project location.

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

d. Alist for each warranted equipment, item, feature of construction or system indicating:
(1) Name of item.

(2) Model and serial numbers.

(3) Location where installed.

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

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

(6) Warranties and terms of warranty. Include one-year overall warranty of construction,
including the starting date of warranty of construction. Items which have extended

warranties must be indicated with separate warranty expiration dates.

(7) Cross-reference to warranty certificates as applicable.
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(8) Starting point and duration of warranty period.
(9) Summary of maintenance procedures required to continue the warranty in force.
(10) Cross-reference to specific pertinent Operation and Maintenance manuals.

(11) Organization, names and phone numbers of persons to call for warranty service.
(12) Typical response time and repair time expected for various warranted equipment.

e. The Contractor's plans for attendance at the 4 and 9 month post-construction warranty
inspections conducted by the ASPA.

f. Procedure and status of tagging of all equipment covered by extended
warranties.

g. Copies of instructions to be posted near selected pieces of equipment where operation
is critical for warranty and/or safety reasons.

1.7.2 Performance and Pay Bonds

The Contractor's Performance and Pay Bonds must remain effective throughout the
construction period.

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

b. In the event sufficient funds are not available to cover the construction warranty work
performed by the ASPA at the Contractor's expense, the APE will have the right
to recoup expenses from the bonding company.

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

1.7.3 Pre-Warranty Conference

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

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

a. First Priority Code 1. Perform onsite inspection to evaluate situation, and determine
course of action within 4 hours, initiate work within 6 hours and work continuously
to completion or relief.

b. Second Priority Code 2. Perform onsite inspection to evaluate situation, and determine
course of action within 8 hours, initiate work within 24 hours and work continuously
to completion or relief.

c. Third Priority Code 3. All other work to be initiated within 3 work days and work
continuously to completion or relief.

d. The "Construction Warranty Service Priority List" is as follows:
Code 1-Life Safety Systems
(1) Fire suppression systems.
Code 1-Electrical

(1) Power failure (entire area or any building operational after 1600 hours).
(2) Security lights Code 2-Electrical
(1) Power failure (no power to a room or part of building).

(2) Receptacle and lights (in a room or part of building).

Code 1-Plumbing

(2) Leaking water supply pipes. Code 2-Water (Exterior)
(1) No water to facility.

Code 3-All other work not listed above.
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1.7.5 Warranty Tags

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

a.

Type
product/material

of

Model

number

Serial

number

Contract number

Warranty

period from

to

Inspector's

signature_

Construction

Contractor

Address

Telephone number

Warranty

contact
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Address

Telephone number.

i. Warranty response time priority

code

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

1.8 OPERATION AND MAINTENANCE MANUALS

Submit 6 copies of the project operation and maintenance manuals 30 calendar days prior
to testing the system involved. Update and resubmit data for final approval no later than
30 calendar days prior to contract completion. 4 copies shall be delivered to the APE.

1.8.1 Configuration

Operation and Maintenance Manuals must be consistent with the manufacturer's standard
brochures, schematics, printed instructions, general operating procedures, and safety
precautions. Bind information in manual format and grouped by technical sections. Test data
must be legible and of good quality. Light-sensitive reproduction techniques are acceptable
provided finished pages are clear, legible, and not subject to fading. Pages for vendor data
and manuals must have 0.3937-inch holes and be bound in 3-ring, loose-leaf binders.
Organize data by separate index and tabbed sheets, in a loose-leaf binder. Binder must lie
flat with printed sheets that are easy to read. Caution and warning indications must be clearly
labeled. O&M information will fit into ASPA's master Operations and Maintenance Manual for
the facility improvements.

1.8.2 Training and Instruction

Submit classroom and field instructions in the operation and maintenance of systems
equipment where required by the technical provisions. These services must be directed by
the Contractor, using the manufacturer's factory-trained personnel or qualified
representatives. Contracting Officer will be given 7 calendar days written notice of scheduled
instructional services. Instructional materials belonging to the manufacturer or vendor, such
as lists, static exhibits, and visual aids, must be made available to the APE.

1.9 CLEANUP

Provide final cleaning in accordance with ASTM E 1971 and submit two copies of the listing
of completed final clean-up items. Leave premises "broom clean." Comply with GS-37
for general purpose cleaning and bathroom cleaning. Use only nonhazardous cleaning
materials, including natural cleaning materials, in the final cleanup. Clean interior and exterior
glass surfaces exposed to view; remove temporary labels, stains and foreign substances;
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces. Clean
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equipment and fixtures to a sanitary condition. Clean filters of operating equipment and
comply with the Indoor Air Quality (IAQ) Management Plan. Clean debris from roofs, gutters,
downspouts and drainage systems. Sweep paved areas and rake clean landscaped areas.
Remove waste and surplus materials, rubbish and construction facilities from the site.
Recycle, salvage, and return construction and demolition waste from project in accordance
with the Waste Management Plan. Promptly and legally transport and dispose of any trash.
Do not burn, bury, or otherwise dispose of trash on the project site.

1.10 PROJECT COMPLETION
Substantial completion of the project construction shall be given by the APE after they have
determined that all construction has been completed in accordance with the contract
documents and ASPA's Standard Terms and Conditions. Final inspections and acceptance
of the work and as-built or record drawings will need to be accepted by the APE prior
to issuance of Substantial completion. Contract completion shall be determined by the
APE after all terms in the contract documents have been met.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

END OF SECTION 01 78 00
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART1 GENERAL
1.1 REFERENCES

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

A. ASTM INTERNATIONAL (ASTM)

1. ASTME 1971 (2005) Stewardship for the Cleaning of Commercial
and Institutional Buildings

1.2 SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this contract and
a complete and concise depiction of the provided equipment, product, or system, stressing
and enhancing the importance of system interactions, troubleshooting, and long-term
preventative maintenance and operation. The subcontractors shall compile and prepare
data and deliver to the Contractor prior to the training of ASPA personnel. The Contractor
shall compile and prepare aggregate O&M data including clarifying and updating the
original sequences of operation to as-built conditions. Organize and present information in
sufficient detail to clearly explain O&M requirements at the system, equipment, component,
and subassembly level. Include an index preceding each submittal. ASPA and their project
consultant will compile the project specific O&M information into their master O&M Manual
for the overall project. Submit in accordance with this section and Section 01 33 00
SUBMITTAL PROCEDURES. 4 copies shall be delivered to the APE.

1.2.1 Package Quality

Documents must be fully legible. Poor quality copies and material with hole punches
obliterating the text or drawings will not be accepted.

1.2.2 Package Content

Data package content shall be as shown in the paragraph titled "Schedule of Operation
and Maintenance Data Packages.” Comply with the data package requirements specified
in the individual technical sections, including the content of the packages and addressing
each product, component, and system designated for data package submission, except as
follows. Commissioned items without a specified data package requirement in the individual
technical sections shall use Data Package 3. Commissioned items with a Data Package
1 or 2requirements shall use instead Data Package 3.

1.2.3 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be furnished by
the Contractor if a component of an item is so affected subsequent to acceptance of the
O&M Data. Changes, additions, or revisions required by the APE for final acceptance of
submitted data, shall be submitted by the Contractor within 30 calendar days of the
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notification of this change requirement.

1.2.4 Review and Approval
The Contractor's Commissioning Authority (CA) shall review the commissioned systems and
equipment submittals for completeness and applicability. The ASPA shall verify that the
systems and equipment provided meet the requirements of the Contract documents and
design intent, particularly as they relate to functionality, energy performance, water
performance, maintainability, sustainability, system cost, indoor environmental quality, and
local environmental impacts. The CA shall communicate deficiencies to the APE. Upon a
successful review of the corrections, the CA shall recommend approval and acceptance
of these O&M manuals to the APE. This work shall be in addition to the normal review
procedures for O&M data.

1.2.5 O&M Database

Develop a database from the O&M manuals that contains the information required to start
a preventative maintenance program.

1.3 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES
1.3.1 Operating Instructions

Include specific instructions, procedures, and illustrations for the following phases of
operation for the installed model and features of each system:

1.3.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions for all operating
conditions.

1.3.1.2 Operator Prestart
Include procedures required to install, set up, and prepare each system for use.
1.3.1.3 Startup, Shutdown, and Post-Shutdown Procedures

Provide narrative description for Startup, Shutdown and Post-shutdown operating
procedures including the control sequence for each procedure.

1.3.1.4 Normal Operations

Provide narrative description of Normal Operating Procedures. Include Control Diagrams with
data to explain operation and control of systems and specific equipment.

1.3.1.5 Emergency Operations

Include Emergency Procedures for equipment malfunctions to permit a short period of

continued operation or to shut down the equipment to prevent further damage to systems
and equipment. Include Emergency Shutdown Instructions for fire, explosion, spills, or
other foreseeable contingencies. Provide guidance and procedures for emergency operation
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of all utility systems including required valve positions, valve locations and zones or
portions of systems controlled.

1.3.1.6 Operator Service Requirements

Include instructions for services to be performed by the operator such as lubrication,
adjustment, inspection, and recording gage readings.

1.3.1.7 Environmental Conditions

Include a list of Environmental Conditions (temperature, humidity, and other relevant data)
that are best suited for the operation of each product, component or system. Describe
conditions under which the item equipment should not be allowed to run.

1.3.2 Preventive Maintenance

Include the following information for preventive and scheduled maintenance to minimize
corrective maintenance and repair for the installed model and features of each system.
Include potential environmental and indoor air quality impacts of recommended maintenance
procedures and materials.

1.3.2.1 Lubrication Data

Include preventative maintenance lubrication data, in addition to instructions for lubrication
provided under paragraph titled "Operator Service Requirements":

a. A table showing recommended lubricants for specific temperature ranges
and applications.

b. Charts with a schematic diagram of the equipment showing Ilubrication
points, recommended types and grades of lubricants, and capacities.

c. A Lubrication Schedule showing service interval frequency.
1.3.2.2 Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, inspections, tests and
adjustments required to ensure proper and economical operation and to minimize corrective
maintenance. Provide manufacturer's projection of preventive maintenance work-hours on
a daily, weekly, monthly, and annual basis including craft requirements by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and procedures for
each separate operation.
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1.3.2.3 Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance with ASTM
E 1971.

1.3.3 Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and instructions for correcting problems
and making repairs for the installed model and features of each system. Include potential
environmental and indoor air quality impacts of recommended maintenance procedures
and materials.

1.3.3.1 Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical malfunctions.
Describe clearly why the checkout is performed and what conditions are to be sought.
Identify tests or inspections and test equipment required to determine whether parts and
equipment may be reused or require replacement.

1.3.3.2 Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of wiring and control
circuits including factory-field interfaces. Provide a complete and accurate depiction of the
actual job specific wiring and control work. On diagrams, number electrical and electronic
wiring and pneumatic control tubing and the terminals for each type, identically to actual
installation configuration and numbering.

1.3.3.3 Maintenance and Repair Procedures

Include instructions and a list of tools required to repair or restore the product or equipment
to proper condition or operating standards.

1.3.3.4 Removal and Replacement Instructions

Include step-by-step procedures and a list required tools and supplies for removal,
replacement, disassembly, and assembly of components, assemblies, subassemblies,
accessories, and attachments. Provide tolerances, dimensions, settings and adjustments
required. Instructions shall include a combination of text and illustrations.

1.3.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and repair to ensure
continued service or operation without unreasonable delays. Special consideration is
required for facilities at remote locations. List spare parts and supplies that have a long lead-
time to obtain.

1.3.4 Corrective Maintenance Work-Hours
Include manufacturer's projection of corrective maintenance work-hours including
requirements by type of craft. Corrective maintenance that requires completion or

participation of the equipment manufacturer shall be identified and tabulated separately.
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1.3.5 Appendices

Provide information required below and information not specified in the preceding paragraphs
but pertinent to the maintenance or operation of the product or equipment. Include the
following:

1.3.5.1 Product Submittal Data

Provide a copy of all SD-03 Product Data submittals required in the applicable technical
sections.

1.3.5.2 Manufacturer's Instructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required in the applicable
technical sections.

1.3.5.3 O&M Submittal Data

Provide a copy of all SD-10 Operation and Maintenance Data submittals required in
the applicable technical sections.

1.3.5.4 Parts ldentification

Provide identification and coverage for all parts of each component, assembly, subassembly,
and accessory of the end items subject to replacement. Include special hardware
requirements, such as requirement to use high-strength bolts and nuts. Identify parts by
make, model, serial number, and source of supply to allow reordering without further
identification. Provide clear and legible illustrations, drawings, and exploded views to enable
easy identification of the items. When illustrations omit the part numbers and description,
both the illustrations and separate listing shall show the index, reference, or key number
that will cross-reference the illustrated part to the listed part. Parts shown in the listings
shall be grouped by components, assemblies, and subassemblies in accordance with the
manufacturer's standard practice. Parts data may cover more than one model or series
of equipment, components, assemblies, subassemblies, attachments, or accessories, such
as typically shown in a master parts catalog.

1.3.5.5 Warranty Information
List and explain the various warranties and clearly identify the servicing and technical
precautions prescribed by the manufacturers or contract documents in order to keep
warranties in force. Include warranty information for primary components such as the
compressor of air conditioning system.

1.3.5.6 Personnel Training Requirements

Provide information available from the manufacturers that are needed for use in training
designated personnel to properly operate and maintain the equipment and systems.
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1.3.5.7 Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests and on special
tools needed for the operation, maintenance, and repair of components.

1.3.5.8 Testing and Performance Data

Include completed pre-functional checklists, functional performance test forms, and
monitoring reports. Include recommended schedule for retesting and blank test forms.

1.3.5.9 Contractor Information

Provide a list that includes the name, address, and telephone number of the General

Contractor and each Subcontractor who installed the product or equipment, or system. For

each item, also provide the name address and telephone number of the manufacturer's

representative and service organization that can provide replacements most convenient to
the project site. Provide the name, address, and telephone number of the product,
equipment, and system manufacturers.

1.4 TYPES OF INFORMATION REQUIRED IN CONTROLS O&M DATA PACKAGES

Include Data Package 5 and the following for control systems:

a. Narrative description on how to perform and apply all functions, features, modes,
and other operations, including unoccupied operation, seasonal changeover, manual
operation, and alarms. Include detailed technical manual for programming and
customizing control loops and algorithms.

b. Full as-built sequence of operations.

c. Copies of all checkout tests and calibrations performed by the contractor.

d. Full print out of all schedules and set points after testing and acceptance of the system.

e. Full as-built print out of software program.

f.  Electronic copy on disk or CD of the entire program for this facility.

g. Marking of all system sensors and thermostats on the as-built floor plan and
mechanical drawings with their control system designations.
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1.5 SCHEDULE OF OPERATION AND MAINTENANCE PACKAGES

Furnish the O&M data packages specified in individual technical sections.
The minimum required information for each O&M package is as follows:

1.5.1 Package 1

a
b
c.
d
e
f.

Safety precautions
Cleaning recommendations
Maintenance and repair procedures
Warranty information

Contractor information

Spare parts and supply list

1.5.2 Package 2

a
b
c.
d
e
f.

Safety precautions

Normal operations

Environmental conditions

Lubrication data

Preventive maintenance plan and schedule
Cleaning recommendations
Maintenance and repair procedures
Removal and replacement instructions
Spare parts and supply list

Parts identification
Warranty information

Contractor information

1.5.3 Package 3

=~ o 2 0 oo

Q@

Safety precautions

Operator prestart

Startup, shutdown, and post-shutdown procedures
Normal operations

Emergency operations

Environmental conditions

Lubrication data
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Preventive maintenance plan and schedule
Cleaning recommendations

Troubleshooting guides and diagnostic techniques
Wiring diagrams and control diagrams
Maintenance and repair procedures

Removal and replacement instructions

Spare parts and supply list

Product submittal data

O&M submittal data

Parts identification

Warranty information

Testing equipment and special tool information
Testing and performance data

Contractor information

1.5.4 Package 4

= 0o a0 oo

L T ©o 5 3

_ﬂ

Safety precautions

Operator prestart

Startup, shutdown, and post-shutdown procedures
Normal operations

Emergency operations

Operator service requirements

Environmental conditions

Lubrication data

Preventive maintenance plan and schedule
Cleaning recommendations

Troubleshooting guides and diagnostic techniques
Wiring diagrams and control diagrams
Maintenance and repair procedures

Removal and replacement instructions

Spare parts and supply list

Corrective maintenance man-hours

Product submittal data

O&M submittal data
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Parts identification

Warranty information

Personnel training requirements

Testing equipment and special tool information
Testing and performance data

Contractor information

Package 5

Safety precautions

Operator prestart

Start-up, shutdown, and post-shutdown procedures
Normal operations

Environmental conditions

Preventive maintenance plan and schedule
Troubleshooting guides and diagnostic techniques
Wiring and control diagrams

Maintenance and repair procedures

Removal and replacement instructions

Spare parts and supply list

Product submittal data

Manufacturer's instructions

O&M submittal data

Parts identification

Testing equipment and special tool information
Warranty information

Testing and performance data

Contractor information

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

END OF SECTION 01 78 23
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DIVISION 02
EXISTING CONDITIONS




SECTION 02 41 00
DEMOLITION

PART1 GENERAL

1.1

A.

1.2

1.3

14

SUMMARY

Description: The work includes demolition, removal, relocation and restoration work as
indicated on the drawings and as specified herein. Work includes decommissioning or
removal of septic tanks as indicated. All materials resulting from demolition work,
except as indicated or specified otherwise, shall become the property of the Contractor
and shall be removed from the project site. Remove rubbish and debris from the job
site daily, unless otherwise directed. Store materials which cannot be remove daily
in areas specified by the APE. The Contractor shall pay for all necessary permits
and certificates that may be required in connection with this work.

SUBMITTALS

Submit proposed demolition and removal procedures to the APE for approval before
work is started in accordance with Section 01 33 00 Submittal Procedures. Procedures
shall provide for coordination with other work in progress and a detailed description
of methods and equipment to be used for each for operation, and sequence of
operations. Demolished site work shall not be used as fill material on-site.

DUST CONTROL

Prevent the spread of dust and debris and avoid the creation of a nuisance in
the surrounding area. Do not use water if it will result in hazardous or objectionable
conditions such as flooding or pollution. Contractor shall provide the APE with details
of the proposed dust control method as required in Section 01 57 19.00 20
TEMPORARY ENVIRONMENTAL CONTROLS.

PROTECTION
Existing Improvements: Protect existing improvements that are to remain in place.

Trees: Protect trees within the project site which might be damaged during the
demolition work.

Public Safety: Where pedestrian and driver safety is endangered in the work or storage
areas, use traffic barricades with flashing lights. Notify the APE prior to beginning of any
such work. The Contractor shall conduct operations with minimum interfere to streets,
driveways, sidewalks, and passageways, etc. Provide details on the proposed traffic
control plan as required in Section 01 50 00 TEMPORARY CONSTRUCTION
FACILITIES AND CONTROLS.
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Explosives: Use of explosives will not be permitted.

Utility Service: Maintain existing utilities indicated to stay in service and protect against
damage during demolition operations. Prior to start of work, utilities serving each area
of alteration or removal will be shut off, disconnected and sealed by the Contractor.
Contractor shall coordinate electrical, communications, etc. service disconnection and
removal of utility owned equipment and installation with ASPA.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

3.1

A.

3.2

3.3

3.4

3.5

GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the APE. Remove rubbish
and debris from the project site daily. Store materials that cannot be removed daily
in areas specified by the APE.

SELECTION OF BORROW MATERIALS

Select borrow material to meet the requirements and conditions of the particular fill
for which it is to use. Source of fill materials shall be approved by the APE.

BACKFILL AND COMPACTION

Place backfill and compact to a minimum 95 percent laboratory maximum density or
as shown otherwise in the Construction plans.

EXISTING CONDITIONS DOCUMENTATION

Before beginning any demolition or excavation work, survey the site, and examine
the drawings and specifications to determine the extent of the work. Photographic
and/or video imaging of the existing conditions is encouraged by the Contractor to
prevent uncertainty of the existing condition just before demolition. The plans are based
on best available information, but the details of the structures and locations of buried
piping may differ. The Contractor shall be responsible for determining the configuration
and location of all existing utilities.

EXISTING FACILITIES TO BE DEMOLISHED

All existing utilities and facilities to be demolished, removed and disposed shall be
as indicated on the drawings. Saw cutting and excavation works shall be conducted
in accordance with Section 01 35 26 Safety Requirements and along the limits required
to provide connection to existing pavements and/or structures and restoration of
existing conditions as shown in the plans.
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3.6

3.7

3.8

RESTORATION

Any road work restoration, DPW will be involved in determining the extend of restoration.
Road cavitation compaction has to be supervised by PAE/DPW. Restore curbs and
gutters, concrete walls, CRM, landscaping, embankment and other items that were
disturbed to their original conditions. All restoration work shall be in accordance with
the appropriate specification section for concrete pavement, material finish, etc. and
approved by the APE.

WORKMANSHIP

Contractor shall use demolition equipment and methods that will not damage the
structure, utilities, and other existing work to remain. Any damage which may occur due
to demolition activities shall be the Contractor's sole responsibility. Contractor
responsible for disconnecting or turning off existing utilities above and below and
protecting them for future use.

ELECTRICAL AND UTILITY DEMOLITION

Protect electrical and mechanical services and utilities. Where removal of existing
utilities and pavement is specified or indicated, provide approved barricades, temporary
covering of exposed areas, and temporary services or connections for electrical
and mechanical utilities. Ensure that no elements determined to be unstable are left
unsupported and place and secure bracing, shoring, or lateral supports as may
be required as a result of any cutting, removal, deconstruction, or demolition work
performed under this contract.

Perform the removal and reinstallation of relocated items as indicated with workmen
skilled in the trades involved. ltems to be relocated which are damaged by the
Contractor shall be repaired or replaced with nhew undamaged items as approved by
the APE.

Do not interrupt existing utilities serving occupied or used facilities and used by ASPA,
except when authorized or approved in writing by the APE and only after temporary
utility services have been approved and provided. Do not begin demolition or
deconstruction work until all utility disconnections have been made. Shut off and cap
utilities for future use, as indicated.

Remove existing utilities and terminate in a manner conforming to the nationally
recognized code covering the specific utility and approved by the APE. When utility lines
are encountered that is not indicated on the drawings, the APE shall be notified prior to
further work in that area.

END OF SECTION 02 41 00
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DIVISION 03
CONCRETE




SECTION 03 05 15
PORTLAND CEMENT CONCRETE

PART1 GENERAL

1.1

A.

1.2

SUMMARY

Description: This Section includes Portland cement concrete composed of Portland
cement, fine aggregate, coarse aggregate, and water. The Work includes adding
admixtures for the purpose of retarding or accelerating set, and other purposes
as required or permitted.

REFERENCES

American Concrete Institute (ACI):

1. ACI121R Guide for Concrete Construction Quality Systems
in Conformance with 1ISO 9001

2. ACl2111 Standard Practice for Selecting Proportions
for Normal, Heavyweight, and Mass Concrete

3. ACI 301 Specification for Structural Concrete

4. ACI 304R Guide for Measuring, Mixing, Transporting,
and Placing Concrete

5. ACI 304.2R Placing Concrete by Pumping Methods

6. ACI 305R Hot Weather Concreting

7. ACI 305R Building Code Requirements for

Structural Concrete

ASTM International (ASTM):

1. ASTMC31 Standard Practice for Making and Curing
Concrete Test Specimens in the Field

2. ASTM C33 Standard Specification for Concrete Aggregates

3. ASTM C39 Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimens

4. ASTM C42 Standard Test Method for Obtaining and
Testing Drilled Cores and Sawed Beams of
Concrete

5. ASTM C94 Standard Specification for Ready-Mixed Concrete

6. ASTM C114 Standard Test Methods for Chemical Analysis
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1.3

of Hydraulic Cement

7. ASTM C136 Standard Test Method for Sieve Analysis of
Fine and Coarse Aggregates

8. ASTM C143 Standard Test Method for Slump of
Hydraulic- Cement Concrete

9. ASTM C150 Standard Specification for Portland Cement

10. ASTM C172 Standard Practice for Sampling Freshly

Mixed Concrete

11.ASTM E329 Standard Specification for Agencies Engaged
in Construction Inspection and/or Testing

State of Hawaii Department of Transportation Standard Specifications (HSS):

1. HSS Section 601 Structural Concrete

2. HSS Section 701 Hydraulic Cement

3. HSS Section 703 Aggregates

4. HSS Section 711 Concrete Curing Materials and Admixtures
5. HSS Section 712 Miscellaneous

SUBMITTALS

General: Refer to Section 01 33 00 — SUBMITTAL PROCEDURES, Product Data,
and Samples, for submittal requirements and procedures.

Concrete Mix Designs: Submit mix designs as specified in Item 2.02 herein. Include
laboratory test reports of trial strength tests.

Product Data: Submit manufacturer’s product data for proposed concrete admixtures.

Samples: Furnish and deliver samples of cement and aggregates for testing and
analysis. This requirement may be waived if certificates of compliance are furnished,
as specified in Items 1.05C and 1.06A herein.

Affidavits/Certificates: Submit evidence of compliance with specification requirements
for cement, aggregate, and admixtures. Mill tests and manufacturers’ certification of
compliance with ASTM International (ASTM) specifications will be accepted in lieu
of testing of cement and analysis of aggregates.

Batch Tickets: Submit a delivery ticket in accordance with HSS Subsection 601.03(E)
— Transporting Mixed Concrete.
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1.5

1.6

1.7

QUALITY CONTROL

General: Refer to Section 01 45 00.00 10 — Quality Control, for quality control
requirements and procedures.

Select a qualified concrete supplier capable of meeting work requirements and
the requirements of these Specifications.

The concrete supplier shall be certified by the National Ready Mix Concrete Association
and shall hold a valid certificate of conformance for concrete production facilities.

Provide a Quality Assurance Program to ensure control and uniformity of materials,
conformance with accepted mix designs, and prompt and proper delivery of concrete
to the job site in accordance with the applicable requirements and recommendations of
ACI 121R and ASTM C94.

TESTS AND ANALYSIS OF MATERIALS

Tests and Sample Analysis: Perform testing of cement, admixture, and analysis of
aggregates. Mill tests and supplier's certification of compliance with ASTM
specifications will be accepted in lieu of testing of cement and analysis of
aggregates. Tests and services shall consist of the following:

1. Testing of Portland cement in accordance with ASTM C150 and ASTM C114.

2. Analysis of aggregates in accordance with ASTM C33, and sieve analysis of fine
and coarse aggregates in accordance with ASTM C136.

3. Conform to HSS Subsection 711.03(B) — Admixture Acceptance.
Samples: Furnish and deliver identified samples of materials required for tests
and analysis in the amounts required by the APE without charge. Deliver samples of

cement and aggregates at least 30 days prior to use.

CLASSES OF CONCRETE

Classes of concrete are designated by a numerical symbol indicating the minimum
28- day compressive strength in pounds per square inch (psi), as determined by ASTM
C39.

Each class of concrete may consist of one or more mixes determined by the maximum
size of aggregate, cement factor, and types of admixtures or special aggregates used.

Each mix within a class of concrete shall be considered a specific type, requiring
acceptance of the mix design.

The various classes of concrete are listed in Table 03 05 15-A at the end of this Section.

PROJECT CONDITIONS
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Batching, mixing, and delivering concrete in hot weather shall conform to the applicable
requirements of ACI 305R.

Maximum ambient temperature for placing concrete shall be 90 degrees Fahrenheit.
If the ambient temperature exceeds 90 degrees Fahrenheit, the mix shall be cooled by
an appropriate method such as icing the mixing water. Uniform concrete temperature
of succeeding batches placed shall be maintained. The maximum allowable fresh
concrete temperature shall be limited to 95 degrees Fahrenheit. Higher allowable
concrete temperature would require written approval from the APE.

PART2 PRODUCTS

21

A.

2.2

MATERIALS

Portland Cement: Shall conform to the requirements of ASTM C150.
Aggregates:

1. Coarse Aggregate: Shall conform to the requirements of ASTM C33.
2. Fine Aggregate: Shall conform to the requirements of ASTM C33.

Admixtures: Shall conform to ASTM C 494/ C 494M. Type A water reducing; Type
B, retarding; Type C, accelerating; Type D, water-reducing and retarding; and Type
E, water-reducing and accelerating admixture. Do not use calcium chloride admixtures.

Water: Use fresh, clean, potable water for mixing and curing, free from injurious
amounts of oil, acid, salt, or alkali.

MIXES

Design of concrete mixes, including recommended amounts of admixture and water
to be used in the mixes, shall be obtained from a qualified independent testing
laboratory or agency, or from a mill or ready-mix plant properly equipped to design
concrete mixes. The laboratory, agency, mill, or ready-mix plant shall meet the
applicable requirements of ASTM E329.

Selection of mix proportions shall conform to the applicable requirements of ACI
211.1. Concrete shall comply with ACI 301 and ACI 318, as applicable. Ensure
that mix designs will produce concrete suited for proper placement and finishing.

Mix designs shall indicate brands, types, and quantities of admixtures included. If fly
ash is proposed, it shall be identified as such (i.e., fly ash) and the mix design shall
identify the percentage of cement replacement and locations in the structures where
such mixes are proposed for use.
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Mix design for mass concrete shall have a percentage of fly ash replacement of cement
by weight, to reduce the amount of heat generated during heat of hydration.

If concrete is to be placed by pumping, concrete mixes shall be designed in accordance
with the applicable requirements of ACI 304R and ACI 304.2R and shall include
strengths and slumps.

Mix designs shall indicate the location of each mix within the structure. Mix designs
shall specify both coarse and fine aggregate sources.

Upon receipt of acceptable mix designs from the prequalified testing laboratory, agency,
or concrete supplier conforming to specified requirements, submit these accepted
mix designs to the APE for review.

Concrete mixes shall contain at a minimum the number of 94-pound sacks of cement
per cubic yard specified in Table 03 05 15-A, regardless of the fact that the
strengths specified may be obtained with lesser amounts of cement. Exception will
only be made for mass concrete to reduce the heat of hydration, as specified herein.

PART 3 EXECUTION

3.1

A.

3.2

BATCHING, MIXING, AND TRANSPORTING

Batching Portland cement concrete shall be in accordance with the requirements of
HSS Subsection 601.03(C) — Batching.

Mixing Portland cement concrete shall be in accordance with the requirements of
HSS Subsection 601.03(D) — Mixing.

Transporting Portland cement concrete shall be in accordance with the requirements
of HSS Subsection 601.03(E) — Transporting Mixed Concrete.

FIELD QUALITY CONTROL

Inspection, Sampling and Testing: In accordance with HSS Subsection 601.03(A)
— Quality Control.

Methods of Sampling and Testing:

1. Sampling: Representative composite samples will be taken in accordance with
ASTM C172. Each sample will be randomly obtained from a different batch of
concrete.

2. Slump Tests: The Contractor’s independent test laboratory shall perform slump
tests of concrete during placing of concrete, as required, in accordance with ASTM
C143.

3. Temperature: The Contractor’s independent test laboratory shall
measure the temperature of concrete during placement of concrete, as required.
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4.

Strength Tests:

a. Prepare and cure compression test samples. Cylinders will be made and
cured in accordance with ASTM C31. Cylinders will be tested in accordance
with ASTM C39.

b.  The minimum number of test cylinders to be made for each class of concrete
and for each placement will be four for each 10 cubic yards or fraction thereof.
When additional sets of test cylinders are required beyond the normal 7-
and 28-day tests, each set will consist of a minimum of two test cylinders.

c. All cylinders in a set will be marked with a unique number on one end.
Record thisnumber on the record of concrete placed. The
Contractor’s testing laboratory shall cure all cylinders.

d. From each set of cylinders cast, one cylinder will be tested at 7 days and
two cylinders will be tested at 28 days, in accordance with ASTM C39. If the
28-day tests are satisfactory, the fourth cylinder shall be discarded.

e. In the event that the 28-day tests are below the specified strength
requirements, the laboratory shall test the fourth cylinder.

6. Tests for Concrete Uniformity: The Contractor’s independent test laboratory shall

perform tests for concrete uniformity in accordance with ASTM C94, Annex Al.

C. Evaluation and Acceptance of Tests:

1.

3.

4.

Acceptance of Concrete: The strength of the concrete will be considered
satisfactory if the averages of all sets of three consecutive strength test results
equal or exceed the specified 28-day compressive strength, and no individual
strength test result falls below the specified 28-day compressive strength by more
than 300 psi.

Concrete Consistency: Consistency shall be within the nominal slump range
specified in HSS Table 601.03-3 — Slump for Concrete.

Adjustments: The Contractor may order adjustments to mix proportions, increases
in minimum cement content, additional curing of a structure, or any combination of
the above when the strength test acceptance criteria specified are not being met.

Test Cores:

a. When laboratory test results indicate that concrete is more than 300 psi below
the specified strength or if there is likelihood of low-strength concrete, a
significant reduction in load-carrying capacity, or absence of desired durability
in the concrete, the APE may require tests of cores drilled from the areas
in question.

b. Test cores shall be obtained from each member or area of suspect strength,
from locations designated by the APE, and test specimens shall be prepared
by the Contractor in accordance with ASTM C42.
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c. Three cores shall be taken for each determination of in-place strength. Concrete
in the area represented by the core tests shall be considered structurally
adequate if the average of the three cores is equal to at least 85 percent of
the specified design strength and no single core is less than 75 percent of the
design strength. Locations represented by erratic core strengths may be
retested at the direction of the APE.

d. Core holes shall be filled in accordance with the requirements of Section 03
35 00 — Concrete Finishing, for repair of surface defects.

7. Rejection of Concrete, Repair, and Replacement: The APE shall have the authority
to reject concrete work that does not meet specification requirements, and to
require repair or replacement as necessary to complete the Work.

D. Acceptance of Structure: Acceptance of completed concrete work requires
conformance with the dimensional tolerances, appearance, and strengths specified
in these Specifications and in ACI 301.

Table 03 05 15-A:

Portland Cement Concrete Mixes

Classification Minimum Cement Content

Compressive Maximum 94-Pound Sacks per
Strength (psi*) Aggregate Size Cubic Yard

2500 3/8 inch 5.0

2500 3/4 inch 4.5

2500 1-1/2 inch 4.5

3000 3/8 inch 5.5

3000 3/4 inch 5.0

3000 1-1/2 inch 5.0

4000 1-1/2 inch 5.5

* psi = pounds per square inch at 28 days: Minimum strength( f'c). The above
data are for normal weight aggregates without any admixtures

3.3 CONCRETE CLASSES AND USAGE

A. Gallons of water per bag of cement: Maximum allowable.

Min. 28 days
Concrete Class |Compressive Water Usage
Strength (psi)
AAA 4,000 50 Precast Sewer manhole
AA 3.000 6.6 Pump house concrete work, ARV
valve box, generator pad as shown.
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Curbs and gutter, footing of chain link
fence, concrete collar, chimney, thrust
blocs, jackets, and as indicated on the
drawings.

2,500 7.3

END OF SECTION 03 05 15
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SECTION 03 11 00
CONCRETE FORMING

PART 1 GENERAL

1.1

A.

1.2

1.3

SUMMARY

Description: This Section includes specifications for designing, furnishing
materials, fabricating, erecting, and removing formwork for Miscellaneous Cast-In-
Place concrete.

Section Includes:

1. Layout of Formwork

2. Formwork Construction

3. Form Release Material

4. Removal of Forms

5. Field Quality Control

6. Re-Use of Forms

Related Sections:

1. Section 03 30 53 — Miscellaneous Cast-In-Place Concrete

2. Section 03 35 00 — Concrete Finishing

REFERENCES

American Concrete Institute (ACI):

1. ACl 117 Specifications for Tolerances for Concrete Construction
and Materials and Commentary

State of Hawaii Department of Transportation Standard Specifications (HSS):
2. HSS Section 503 Concrete Structures
SUBMITTALS

General: Refer to Section 01 33 00 — SUBMITTAL PROCEDURES, Shop
Drawings, Product Data, and Samples, for submittal requirements and procedures.

Shop Drawings: Submit drawings that indicate and include the following details
and requirements:

1. Forming system and method of erection with associated details.

Concrete Forming
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2. Method and schedule for removing forms.

Product Data: Submit manufacturer’s product data for manufactured products
specified and identified.

DELIVERY, STORAGE, AND HANDLING

Storage: Store form panels to prevent war-page. Protect panels from damage
and contamination that could adversely affect concrete.

PART 2 PRODUCTS

21

A.

2.2

MATERIALS
Forms shall be wood or steel.

Form Release Agent: Commercial-formulation, silicone-free form release agent,
designed for use on all types of forms, which will not bond with, stain, or adversely affect
concrete surfaces; impair subsequent treatment of concrete surfaces requiring bond
or adhesion; or impede wetting of surfaces that will be cured with water, or curing
compounds.

FABRICATION

Formwork — General: Fabricate forms in accordance with approved shop drawings.
Maintain forms clean, smooth, and free from imperfections and distortion.

Steel Forms: Fabricate panels conforming to approved shop drawings. Reinforce panel
surfaces in a manner that will prevent bow and deflection during concrete placement.

PART 3 EXECUTION

3.1

A.

3.2

3.3

3.4

LAYOUT OF FORMWORK

Locate and stake out all forms and establish all lines, levels, and elevations.

FORMWORK CONSTRUCTION

Formwork:

1. Construct formwork in accordance with approved shop drawings, and in a manner
that will produce finished concrete surfaces conforming to indicated design and

within specified tolerances.

FORM RELEASE MATERIAL

Clean and coat form contact surfaces with form release agent before reinforcement
is placed.

REMOVAL OF FORMS

Concrete Forming
031100-2



3.5

Remove forms by methods that will not injure, mar, gouge, or chip concrete surfaces,
overstress concrete members, or distort formwork. Use air pressure or other approved
methods. Do not pry against concrete. Cut off nails flush. Leave surfaces clean
and unblemished.

Concrete work damaged by removal operations shall be repaired as specified in Section
03 35 00 — Concrete Finishing. Where exposed surfaces are damaged beyond
acceptable repair measures, damaged concrete shall be removed and replaced with
new concrete.

FIELD QUALITY CONTROL

Before placing concrete, check lines and grades of erected formwork.

While placing concrete, provide quality control to assure that formwork and related

supports have not been displaced, loss of cement paste through joints is prevented,
and completed work will be within specified tolerances.

END OF SECTION 03 11 00
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SECTION 03 20 00.00 10
CONCRETE REINFORCING
PART1 GENERAL

1.1 REFERENCES

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

A. ACIINTERNATIONAL (ACI)

1. ACI 318 (2008; Errata 2010) Building Code
Requirements for Structural Concrete
and Commentary

2. ACI 318M (2008; Errata 2010) Building Code
Requirements for Structural Concrete &
Commentary

3. ACI SP-66 (2004) ACI Detailing Manual

B. AMERICAN WELDING SOCIETY (AWS)

1. AWS D1.4/D1.4M (2005; Errata 2005) Structural Welding
Code - Reinforcing Steel

C. ASTM INTERNATIONAL (ASTM)

1. ASTM A 370 (2010) Standard Test Methods and
Definitions for Mechanical Testing of
Steel Products

2. ASTM A 615/A 615M (2009Db) Standard Specification for
Deformedand Plain Carbon-Steel
B ars for Concrete Reinforcement

3. ASTM A 706/A 706M (2009b) Standard Specification for Low-
Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement

4. ASTM A 767/A 767TM (2009) Standard Specification for Zinc-
Coated (Galvanized) Steel Bars for
Concrete Reinforcement

D. CONCRETE REINFORCING STEEL INSTITUTE ( CRSI)

1. CRSI 10MSP (2009; 28th Ed) Manual of Standard
Practice

Concrete Reinforcing
032000.0010-1



1.2 SUBMITTALS

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

SD-02 Shop
Drawings
Reinforcement
SD-07 Certificates
Reinforcing Steel
1.3 DELIVERY, STORAGE, AND HANDLING

Reinforcement shall be stored off the ground on platforms, skids, or other
supports.

PART 2 PRODUCTS
21 REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615/A 615M or ASTM
A 706/A 706M, grades and sizes as indicated. In highly corrosive environments or when
directed by the APE, reinforcing steel shall conform to ASTM A 767/A 767M.

2.1.1  Zinc-Coated (Galvanized) Bars

Zinc-coated (galvanized) bars shall comply with the requirements of ASTM A 767/A 767M,
Class A coating, galvanized after fabrication.

22 WIRETIES
Wire ties shall be 16 gauge or heavier commercial grade wire.
23 SUPPORTS

Bar supports shall comply with the requirements of ACl SP-66. Supports for bars in concrete
with formed surfaces exposed to view or to be painted shall be plastic-coated wire, stainless
steel or precast concrete supports. Precast concrete supports shall be wedged-shaped,
not larger than 3-1/2 by 3-1/2 inches, of thickness equal to that indicated for concrete cover
and have an embedded hooked tie-wire for anchorage. Bar supports used in precast concrete
with formed surfaces exposed to view shall be the same quality, texture and color as the
finish surfaces.

Concrete Reinforcing
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PART 3 EXECUTION
3.1 REINFORCEMENT

Reinforcement steel and accessories shall be fabricated and placed as specified and shown
on approved shop drawings. Fabrication and placement details of steel and accessories
not specified or shown shall be in accordance with ACI SP-66 and ACI 318. Reinforcement
shall be cold bent unless otherwise authorized. Bending may be accomplished in the field or
at the mill. Zinc-Coated bars shall be mill-bent prior to coating. All steel shall be bent cold
unless authorized. Bars shall not be bent after embedment in concrete. Safety caps shall
be placed on all exposed ends of vertical concrete reinforcement bars that pose a danger
to life safety. Wire tie ends shall face away from the forms. Submit detail drawings
showing reinforcing steel placement, schedules, sizes, grades, and splicing and bending
details. Drawings shall show support details including types, sizes and spacing.

3.1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other deleterious coating
that could reduce bond with the concrete. Reinforcement shall be placed in accordance with
ACI 318 at locations shown plus or minus one bar diameter. Reinforcement shall not
be continuous through expansion joints and shall be as indicated through construction or
contraction joints. Concrete coverage shall be as indicated or as required by ACI 318. If
bars are moved more than one bar diameter to avoid interference with other reinforcement,
conduits or embedded items, the resulting arrangement of bars, including additional bars
required to meet structural requirements, shall be approved before concrete is placed.

3.1.2  Splicing

Splices of reinforcement shall conform to ACI 318 and shall be made only as required
or indicated. Splicing shall be by lapping or by mechanical or welded butt connection.
Welding shall conform to AWS D1.4/D1.4M. Lapped bars shall be placed in contact and
securely tied or spaced transversely apart to permit the embedment of the entire surface
of each bar in concrete. Lapped bars shall not be spaced farther apart than one-fifth the
required length of lap or 6 inches. Mechanical butt splices shall be in accordance with the
recommendation of the manufacturer of the mechanical splicing device. Butt splices shall
develop 125 percent of the specified minimum yield tensile strength of the spliced bars
or of the smaller bar in transition splices. Bars shall be flame dried before butt splicing.
Adequate jigs and clamps or other devices shall be provided to support, align, and hold
the longitudinal centerline of the bars to be butt spliced in a straight line.

3.1.3 Placing Tolerances
3.1.3.1  Spacing

The spacing between adjacent bars and the distance between layers of bars may not
vary from the indicated position by more than one bar diameter nor more than 1 inch.

Concrete Reinforcing
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3.1.3.2 Concrete Cover

The minimum concrete cover of main reinforcement steel bars shall be as shown.
The allowable variation for minimum cover shall be as follows:

MINIMUM VARIATION
COVER (inch)
(inch)

6 plus 1/2
4 plus 3/8
3 plus 3/8
2 plus 1/4
1-1/2 plus 1/4
1 plus 1/8
3/4 plus 1/8

3.1.4  Splicing

Splices in steel bars shall be made only as required. Bars may be spliced at alternate
or additional locations at no additional cost to the ASPA subject to approval.

3.1.41 Lap Splices
Lapped bars may be placed in contact and securely tied or spaced transversely apart

to permit the embedment of the entire surface of each bar in concrete. Lapped bars shall not
be spaced farther apart than 1/5 the required length of lap or 6 inches.

3.2 FIELD TESTS AND INSPECTIONS
3.2.1 Identification of Splices

Establish and maintain an approved method of identification of all field splices which
will indicate the splicer and the number assigned each splice made by the splicer.

3.2.2  Examining, Testing, and Correcting

The Contractor shall notify the APE when ready for inspection and allow sufficient time
for inspection prior to placing of concrete.

END OF SECTION 03 20 00.00 10
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SECTION 03 30 53
MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.1 SUMMARY

Perform all work in accordance with the Drawings, this Section of the specifications and
ACI MCP PACK Parts 2 and 3.

1.2 REFERENCES

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

1. ACI MCP PACK (2010) Manual of Concrete Practice

B. ASTM INTERNATIONAL (ASTM)

1. ASTM A 615/A 615M (2009b) Standard Specification for Deformed
and Plain Carbon-Steel Bars for
Concrete Reinforcement

2. ASTM A 320/A 320M (2011) Standard Specification for Alloy-Steel
and Stainless Steel Bolting for low —
Temperature Services.

3. ASTM C 31/ C 31M (2010) Standard Practice for Making and Curing
Concrete Test Specimens in the Field

4. ASTM C 33/C 33M (2011) Standard Specification for Concrete
Aggregates
5. ASTM C 39/C 39M (2010) Standard Test Method for Compressive

Strength of Cylindrical Concrete Specimen

6. ASTM C 94/C 94M (2011) Standard Specification for Ready-
Mixed Concrete

7. ASTM C 143/C 143M (2010) Standard Test Method for Slump of
Hydraulic-Cement Concrete

8. ASTM C 150/C 150M (2009) Standard Specification for
Portland Cement

Miscellaneous Cast-In-Place Concrete
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9. ASTM C 171 (2007) Standard Specification for Sheet
Materials for Curing Concrete

10. ASTM C 172/C 172 M (2010) Standard practice for Sampling
Concrete

11. ASTM C 309/C 309M (2011) Standard Specification for Liquid-
Membrane Forming Compound for Curing
Concrete

12. ASTM C 494/C 494M (2011) Standard Specification for Chemical

Admixtures for Concrete

13. ASTM C 1064/C 1064M 2008 Standard Test Method for Temperature
of Freshly Mixed Hydraulic-Cement Concrete

14. ASTM C 1107/C 1107M (2011) Standard Specification for Package
Hydraulic-Cement Grout (Non-shrink)

15.ASTM D 1752 (2004a; R 2008) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

16. ASTM D 75/D 75M (2009) Standard Practice for Sampling Aggregates

1.3 SYSTEM DESCRIPTION

The ASPA retains the option to sample and test aggregates and concrete to determine
compliance with the specifications. Provide facilities and labor as may be necessary to assist
the ASPA in procurement of representative test samples. Obtain samples of aggregates at the
point of batching in accordance with ASTM D 75/D 75M. Sample concrete in accordance with
ASTM C172/C172M. Determine slump in accordance with ASTM C 143/C, respectively, when
cylinders are molded. Prepare, cure, and transport compression test specimens in
accordance with ASTM C 31/C 31M. Test compression test specimens in accordance with
ASTM C 39/C 39M. Take samples for strength tests not less than once each shift in which
concrete is produced. Provide a minimum of three specimens from each sample; two to be
tested at 28 days for acceptance, and one will be tested at 7 days for information.

1.3.1  Strength

Acceptance test results are the average strengths of two specimens tested at 28 days. The
strength of the concrete is considered satisfactory so long as the average of three
consecutive acceptance test results equal or exceed the specified compressive strength, f'c,
and no individual acceptance test result falls below f'c by more than 3000 psi.

1.3.2 Concrete Mixture Proportions

Concrete mixture proportions are the responsibility of the Contractor. Mixture proportions shall
include the dry weights of cementitious material(s); the nominal maximum size of the coarse
aggregate; the specific gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and names of admixtures; and quantity of water per

Miscellaneous Cast-In-Place Concrete
033053 -2



cubic yard of concrete. Provide materials included in the mixture proportions of the same type
and from the same source as will be used on the project. Specified compressive strength f'c
shall be as specified in Section 03 05 15 Portland Concrete Cement. The maximum nominal
size coarse aggregate is 1 inch, in accordance with AClI MCP PACK Part 3. The maximum
water cement ratio is 0.50. Submit the applicable test reports and mixture proportions that will
produce concrete of the quality required, ten days prior to placement of concrete.

1.4 SUBMITTALS

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

SD-02 Shop Drawings
Installation Drawings
SD-03 Product Data

Water-Reducing or Retarding Admixture
Curing Materials

Batching and Mixing Equipment
Conveying and Placing Concrete Ready-
Mix Concrete

Mix Design Data

Curing Compound

Manufacturer's Recommendations and Instructions

SD-06 Test Reports

Aggregates
Concrete Mixture Proportions
Compressive Strength Testing

Slump

SD-07 Certificates

Cementitious Materials
Aggregates

Certificates of personnel conducting tests

Miscellaneous Cast-In-Place Concrete
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1.5 QUALITY ASSURANCE

Indicate specific locations of Concrete Placement, Forms, and Steel
Reinforcement on installation drawings and include, but not be limited to, square feet of
concrete placements, thicknesses and widths, plan dimensions, and arrangement of cast-in-
place concrete section.

PART 2 PRODUCTS

21 MATERIALS

Submit manufacturer's literature from suppliers which demonstrates compliance with
applicable specifications for the specified materials.

2.1.1 Cementitious Materials

Submit Manufacturer's certificates of compliance, accompanied by mill test reports, attesting
that the concrete materials meet the requirements of the specifications. Provide cementitious
materials that conform to the appropriate specifications listed:

2111 Portland Cement ASTM C
150/C 150M, Type I
2112 Dry-Pack Mortar

Prepare mortar consisting of one part portland cement, three parts fine sand which passes a
No. 16 sieve and only enough water so the mortar will stick together in a ball when molded by
hand. The water-cementitious materials ratio shall not be greater than 0.45 by weight. Let
mortar set %2 hour prior to placing.

2.1.1.3 Cement-Based Grout

Cement-based grout shall consist of equal parts of Type I, portland cement and sand by dry
weight, and water-reducing admixture, thoroughly mixed with water to yield a thick, creamy
mixture. The water-cementitious materials ratio shall not be greater than 0.45 by weight. The
sand shall meet the requirements of the fine aggregate specified herein, except 100 percent
shall pass a No. 8 sieve.

2.1.1.4 Non-Shrink Grout

Non-Shrink Grout shall conform to the requirements of ASTM C1107/C 1107/M and shall be a
commercial formulation suitable for the proposed application.

2.1.2  Aggregates

Fine and coarse aggregates shall meet the quality and grading requirements of ASTM C 33/C
33M Class Designations 4M or better. Submit certificates of compliance and test reports for
aggregates showing the material(s) meets the quality and grading requirements of the
specifications under which it is furnished.
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2.1.3  Admixtures

Admixtures to be used, when required or approved, shall comply with the appropriate
specification listed.

2.1.3.1 Water-Reducing or Retarding Admixture

Provide water-reducing or retarding admixture meeting the requirements of ASTM C 494/C
494M, Type A, B, or D.

2.1.4 Water

Use fresh, clean, potable water for mixing and curing, free from injurious amounts of oil, acid,
salt, or alkali.

2.1.5 Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A 615/A 615, Grade 60.
Details of reinforcement shall be as shown on the drawings.

2.1.6  Expansion Joint Filler Strips, Pre-molded

Expansion joint filler strips, pre-molded shall be sponge rubber conforming to ASTM D 1752,
Type I.

2.1.7  Formwork
The design and engineering of the formwork as well as its construction will be the
responsibility of the Contractor. Submit formwork design prior to the first concrete placement
in accordance with ACI SP-4 Formwork for Concrete.

2.1.8 Form Coatings

Coat forms, for exposed surfaces, with a non-staining form oil to be applied shortly before
concrete is placed.

2.1.9  Curing Materials
Provide curing materials conforming to the following requirements.
2.1.9.1 Impervious Sheet Materials

Impervious sheet materials, ASTM C 171, type optional, except polyethylene film, if used,
shall be white opaque.

2.1.9.2 Membrane-Forming Curing Compound ASTM C 309,

Type 1-D or 2, Class A or B.
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2.2 READY-MIX CONCRETE

a. Concrete shall be ready-mix concrete with mix design data conforming to ACI MCP
PACK Part 2. Bill of Lading for each ready-mix concrete delivery shall be in
accordance with ASTM C 94/C 94M.

b. All concrete works shall have a minimum compressive strength as specified in Section
03 05 15 Portland Cement Concrete.

c. Slump: 1 to 4 inch according to ASTM C 143/C 143M and ACI MCP PACK Part 1.

d. Portland Cement conforming to ASTM C 150/C 150M, Type II.

e. Use one brand and type of cement for formed concrete having exposed-to-view
finished surfaces.

f. Water-reducing admixtures, retarding admixtures, accelerating admixtures, water-
reducing and accelerating admixtures, and water-reducing and retarding admixtures
shall conform to ASTM C 494/C 494M.

2.3 STEEL REINFORCEMENT
2.3.1 Deformed Steel Bars

Provide steel bars conforming to ASTM A 615/A 615M, Grade 60 ksi as specified in Section
03 20 00.00 10 CONCRETE REINFORCING.

24 FORMS

Forms shall be of wood, steel, or other approved material and conform to AClI MCP PACK,
Parts 2 and 3.

Provide form release conforming to AClI MCP PACK, Part 4.
25 ACCESSORIES
251  Curing Compound
Provide curing compound conforming to ASTM C 309.
PART 3 EXECUTION
3.1 PREPARATION
The surface shall be clean, damp, and free of laitance. Construct ramps and walkways, as
necessary, to allow safe and expeditious access for concrete and workmen. Remove standing

or flowing water, loose particles, debris, and foreign matter. Ensure spare vibrators are
available. The entire preparation shall be accepted by the APE prior to placing.
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3.1.1 Embedded Items

Secure reinforcement in place after joints, anchors, and other embedded items has been
positioned. Arrange internal ties so that when the forms are removed the metal part of the tie
is not less than 2 inches from concrete surfaces permanently exposed to view or exposed to
water on the finished structures. Embedded items shall be free of oil and other foreign
matters such as loose coatings or rust, paint, and scale. The embedding of wood in concrete
is permitted only when specifically authorized or directed. All equipment needed to place,
consolidate, protect, and cure the concrete shall be at the placement site and in good
operating condition.

3.1.2 Formwork Installation

Forms shall be properly aligned, adequately supported, and mortar-tight. Provide smooth form
surfaces, free from irregularities, dents, sags, or holes when used for permanently exposed
faces. Chamfer all exposed joints and edges, unless otherwise indicated. Forms shall be
thoroughly cleaned of all previous concrete, dirt and other surface contaminants prior to use.
Do not reuse damaged form surfaces.

3.1.3 Production of Concrete

Certified copies of all laboratory trial mix reports shall be submitted to the APE from the
testing laboratory. Do not place concrete prior to APE's review and acceptance in writing of
the concrete mixes and cylinder test results for these laboratory mixes. Before unloading,
furnish to APE for each batch of concrete a delivery ticket with information as stated in
applicable section of ASTM C-34. Indicate type of cement used, brand, test certifications and
amount of fly ash if used. Recording of Revolutions counter is required.

3.1.3.1 Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C 94/C 94M except as otherwise
specified.

3.1.3.2  Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to ASTM C
685/C 685M.

3.2 CONVEYING AND PLACING CONCRETE

Concrete placement is not permitted when weather conditions prevent proper placement and
consolidation without approval. When concrete is mixed and/or transported by a truck mixer,
deliver the concrete to the site of the work completing the discharge within 1-1/2 hours or 45
minutes when the placing temperature is 86 degrees F or greater unless a retarding
admixture is used. Contractor to note high ambient temperatures are normal and prevalent
rain can occur. Convey concrete from the mixer to the forms as rapidly as practicable by
methods which prevent segregation or loss of ingredients. Concrete shall be in place and
consolidated within 15 minutes after discharge from the mixer. Deposit concrete as close as
possible to its final position in the forms and regulate it so that it may be effectively
consolidated in horizontal layers 18 inches or less in thickness with a minimum of lateral
movement. Carry on the placement at such a rate that the formation of cold joints will be
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prevented. Submit methods and equipment for transporting, handling, depositing, and
consolidating the concrete to the APE prior to the first concrete placement. Perform conveying
and placing concrete in conformance with the following:

3.2.1 Consolidation

Consolidate each layer of concrete by internal vibrating equipment. External vibrating
equipment may be used when authorized. Systematically accomplish internal vibration by
inserting the vibrator through the fresh concrete in the layer below at a uniform spacing over
the entire area of placement. The distance between insertions shall be approximately 1.5
times the radius of action of the vibrator and overlay the adjacent, just-vibrated area by
approximately 4 inches. Ensure that the vibrator penetrates rapidly to the bottom of the layer
and at least 6 inches into the layer below, if such a layer exists. Hold vibrator stationary until
the concrete is consolidated and then withdraw it slowly at the rate of about 3 inches per
second.

3.2.2  Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of Figure 1 of ACI
MCP PACK Part 2, is expected to exceed 0.2 psf per hour, provisions for windbreaks,
shading, fog spraying, or covering with a light-colored material shall be made in advance of
placement, and such protective measures taken as quickly as finishing operations will allow.
Contractor is advised that high ambient temperature conditions may exist at the project site.

3.3 FORM REMOVAL

Do not remove forms before 72 hours after concrete placement, except as otherwise
specifically authorized. Do not remove supporting forms and shoring until the concrete has
cured for at least 5 days. When conditions require longer curing periods, forms shall remain
in place.

3.4 FINISHING
3.4.1 Temperature Requirement

Do not finish or repair concrete when either the concrete or the ambient temperature is below
50 degrees F.

3.4.2  Finishing Formed Surfaces

Remove all fins and loose materials, and surface defects including filling of tie holes. Repair
all honeycomb areas and other defects. Remove all unsound concrete from areas to be
repaired. Surface defects greater than 1/2 inch in diameter and holes left by removal of tie
rods in all surfaces not to receive additional concrete shall be reamed or chipped and filled
with dry-pack mortar. Brush-coat the prepared area with an approved epoxy resin or latex
bonding compound or with a neat cement grout after dampening and filling with mortar or
concrete. The cement used in mortar or concrete for repairs to all surfaces permanently
exposed to view shall be a blend of portland cement and white cement so that the final color
when cured is the same as adjacent concrete.

3.4.3  Finishing Unformed Surfaces
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Float finish all unformed surfaces, that are not to be covered by additional concrete or backfill,
to elevations shown, unless otherwise specified. Surfaces to receive additional concrete or
backfill shall be brought to the elevations shown and left as a true and regular surface. Slope
exterior surfaces for drainage unless otherwise shown. Carefully make joints with a jointing
tool. Finish unformed surfaces to a tolerance of 3/8 inch for a float finish. Do not perform
finishing while there is excess moisture or bleeding water on the surface. No water or cement
is to be added to the surface during finishing. Finishing shall match the existing adjacent
surfaces.

3.43.1 Float Finish

Provide float finished surfaces, screeded and darbied or bullfloated to eliminate the ridges
and to fill in the voids left by the screed. In addition, the darby or bulifloat shall fill all surface
voids and only slightly embed the coarse aggregate below the surface of the fresh concrete.
When the water sheen disappears and the concrete supports a person's weight without deep
imprint, complete floating. Floating shall embed large aggregates just beneath the surface,
remove slight imperfections, humps, and voids to produce a plane surface, compact the
concrete, and consolidate mortar at the surface.

3.4.3.2 Trowel Finish

Trowelling shall be done immediately following floating to provide a smooth, even, dense
finish free from blemishes including trowel marks. Protect finished surfaces from damage
during the construction period.

3.5 CURING AND PROTECTION

The contractor is to be advised that the site is in American Samoa which has frequent rain,
high humidity and high ambient air temperatures which may have an effect on the
construction means and methods. American Samoa is located in a remote pacific island
location and long product delivery and lead times should be expected. Beginning
immediately after placement, and continuing for at least 7 days, cure and protect all concrete
from premature drying, extremes in temperature, rapid temperature change, mechanical
damage, and exposure to rain or flowing water. Provide all materials and equipment needed
for adequate curing and protection at the site of the placement prior to the start of concrete
placement. Accomplish moisture preservation of moisture for concrete surfaces not in contact
with forms by one of the following methods:

a. Continuous sprinkling or ponding.

b. Application of absorptive mats or fabrics kept continuously wet.

c. Application of sand kept continuously wet.

d. Application of impervious sheet material conforming to ASTM C 171.

e. Application of membrane-forming curing compound conforming to ASTM C 309, Type 1-

D on surfaces permanently exposed to view. Accomplish Type 2 on other surfaces in
accordance with manufacturer's instructions.
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Accomplish the preservation of moisture for concrete surfaces placed against wooden forms
by keeping the forms continuously wet for 7 days. If forms are removed prior to end of the
required curing period, use other curing methods for the balance of the curing period. Do not
perform protection removal if the temperature of the air in contact with the concrete may drop
more than 60 degrees F within a 24 hour period.

3.6 TESTS AND INSPECTIONS

3.6.1  Field Testing Technicians
The individuals, who sample and test concrete, as required in this specification, shall have
demonstrated a knowledge and ability to perform the necessary test procedures equivalent to
the ACI minimum guidelines for certification of Concrete Field Testing Technicians, Grade 1.
Submit qualifications and certificates of the field technician. All testing shall be coordinated
with the APE and at the sole expense of the Contractor.

3.6.2 Inspection Details and Frequency of Testing

3.6.2.1  Preparations for Placing

Inspect foundation or construction joints, forms, and embedded items in sufficient time prior to
each concrete placement by the Contractor to certify that it is ready to receive concrete.

3.6.2.2  Slump

Check slump once during each shift that concrete is produced. Obtain samples in accordance
with ASTM C172/C172M and tested in accordance with ASTM C 143/C 143M.

3.6.2.3  Consolidation and Protection
Ensure that the concrete is properly consolidated, finished, protected, and cured.

3.6.3  Action Required

3.6.3.1 Placing
Do not permit placing to begin until the availability of an adequate number of acceptable
vibrators, which are in working order and have competent operators, has been verified. Do
not continue placing if any pile is inadequately consolidated.

3.6.3.2  Slump
Whenever a slump test result is outside the specification limits, adjust the batch weights of
water and fine aggregate prior to delivery of concrete to the forms. The adjustments are to be
made so that the water-cement ratio does not exceed that specified in the submitted concrete
mixture proportion.

3.6.4  Reports

Report the results of all tests and inspections conducted at the project site informally at the
end of each shift. Submit written reports weekly. Deliver within 3 days after the end of each
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weekly reporting period. See Section 01 45 00.00 10 QUALITY CONTROL.

3.7 FORM WORK

Form work shall conform to ACI MCP PACK Parts 2 through 5.
3.7.1  Preparation of Form Surfaces

Forms shall be true to line and grade, mortar-tight, and sufficiently rigid to prevent
objectionable deformation under load. Form surfaces for permanently exposed faces shall be
smooth, free from irregularities, dents, sags, or holes. Chamfer exposed joints and exposed
edges. Arrange internal ties so that when the forms are removed, the form ties are not less
than 2 inches from concrete surfaces permanently exposed to view or exposed to water on
the finished structure. Wood forms can be used.

3.7.2  Form Coating

Coat forms, for exposed surfaces, with a non-staining form release coating applied shortly
before concrete is placed. Forms for unexposed surfaces may be wetted in lieu of coating
immediately before the placing of concrete, except that in freezing weather form release
coating shall be used.

3.7.3 Removal of Forms

Remove forms carefully to prevent damage to the concrete. For structural applications
forms shall remain until the required compressive strength has been reached. The
Contractor shall be responsible for all damages resulting from improper or premature
removal of forms.

3.8 STEEL REINFORCING

Reinforcement shall be free from loose, flaky rust and scale, and free from oil, grease, or
other coating which might destroy or reduce the reinforcement's bond with the concrete.
Reinforcing shall be in accordance with Section 03 20 00.00 10 Concrete Reinforcing.

3.8.1 Fabrication

Shop fabricate steel reinforcement in accordance with ACI MCP PACK Parts 2 and 3.
Shop details and bending shall be in accordance with ACI MCP PACK Parts 2 and 3.

3.8.2  Splicing

Perform splices in accordance with ACI MCP PACK Parts 2 and 3.

3.8.3  Supports

Secure reinforcement in place by the use of metal or concrete supports, spacers, or ties.

Miscellaneous Cast-In-Place Concrete
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3.9

EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are firmly and
securely fastened in place. Provide embedded items free of oil and other foreign matter, such
as loose coatings of rust, paint and scale. Pipe supports and other anchors to be installed in
the concrete shall be as shown on the Drawings.

3.10

a.

FIELD TESTING

Testing shall be coordinated with APE and allow sufficient time for review and
coordination. The Contractor shall take corrective actions should tests fail.

Provide samples and test concrete for quality control during placement. Sampling of
fresh concrete for testing shall be in accordance with ASTM C172/C172M.

Test concrete for compressive strength at 7 and 28 days for each design mix. Concrete
test specimens shall conform to ASTM C 31/C 31M. Perform Compressive strength

testing conforming to ASTM C 39/C 39M.
Test Slump at the site of discharge for each design mix in accordance with ASTM C

143/C 143M.

Test air content for air-entrained concrete in accordance with ASTM C231/C231M. Test
concrete using lightweight or test extremely porous aggregates in accordance with ASTM
C 173/C 173M.

Determine temperature of concrete at time of placement in accordance with ASTM
C 1064/C 1064M.

END OF SECTION 03 30 53
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SECTION 03 35 00
CONCRETE FINISHING

PART1 GENERAL

1.1

A.

1.2

SUMMARY

Description: This Section includes specifications for the finishing and curing of formed
and unformed concrete surfaces, including the repair of surface defects.

Section Includes:

1. Repair of Surface Defects

2. Finishing of Formed Surfaces

3. Slabs and Flatwork

4. Curing

5. Protection

6. Tolerances

Related Sections:

1. Section 03 11 00 — Concrete Forming

2. Section 03 30 53 — Miscellaneous Cast-In-Place Concrete
REFERENCES

American Association of State Highway and Transportation Officials (AASHTO):

1. AASHTO M182 Standard Specification for Burlap Cloth Made from
Jute or Kenaf and Cotton Mats

American Concrete Institute (ACI):

1. ACl 117 Standard Specification for Tolerances for Concrete
Construction and Materials

2. ACI 301 Standard Specifications for Structural Concrete
3. ACI 308 Standard Practice for Curing Concrete
4. ACI503.4 Standard Specification for Repairing Concrete with

Epoxy Mortars

ASTM International (ASTM):

1. ASTMC33 Standard Specification for Concrete Aggregates

Concrete Finishing
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1.3

14

State of Hawaii Department of Transportation Standard Specifications (HSS):

1. HSS Section 503 Concrete Structures
2. HSS Section 711 Concrete Curing Materials and Admixtures
SUBMITTALS

General: Refer to Section 01 33 00 — SUBMITTAL PROCEDURES, Shop Drawings,
Product Data, and Samples, for submittal requirements and procedures. Submittals
involving exposed concrete finishes require approval of the APE before they may
be incorporated in the Work.

Shop Drawings: Submit drawings or diagrams to scale that indicate the location in plan
and elevation of all concrete finishes.

Product Data: Submit manufacturers’ product data for manufactured products specified
and indicated.

QUALITY CONTROL

General: Refer to Section 01 45 00.00 10 — QUALITY CONTROL, for quality Control
requirements and procedures.

Finishes:

1. Finishing of formed concrete surfaces shall conform to applicable requirements of
ACI 301.

2. Finishes for slabs and flatwork shall conform to applicable requirements of ACI 301.

Curing: Conform to requirements of ACI 301 and ACI 308, as applicable, and
requirements specified herein.

PART 2 PRODUCTS

21

A.

2.2

TOOLS AND EQUIPMENT

Furnish all materials, tools, equipment, facilities, and services required to perform the
required concrete finishing work.

REPAIR AND FINISHING MATERIALS

Portland Cement: Use same cement in the concrete work. in accordance with Section 03
05 15 — PORTLAND CEMENT CONCRETE. Furnish white Portland cement where
required, to produce color matching the color of surrounding concrete.

Aggregate:
1. For Bonding Grout: ASTM C33, washed, clean sand passing a No. 30 sieve.

2. For Patching Mortar: ASTM C33, washed, clean, graded fine aggregate of suitable
size for areas to be repaired. Clean coarse aggregate up to Size No. 8 may be

Concrete Finishing
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23

B.

added for repair of larger pockets and voids.

Commercial Patching Mortar: A structural repair mortar may be furnished if appropriate
and approved by the APE.

CURING MATERIALS
Damp Curing Materials:

1. Waterproof Sheet Materials: Shall conform to HSS Subsection 711.01 — Curing
Materials.

2. Burlap: Shall conform to HSS Subsection 711.01 — Curing Materials and AASHTO
M182, of class or weight suitable for the use and location. Do not use burlap where
concrete is exposed to direct sunlight.

Curing Compound:

Liquid membrane-forming compound shall conform to HSS Sub-section
711.01 — Curing Materials.

PART 3 EXECUTION

3.1

A.

REPAIR OF SURFACE DEFECTS

Repair Standards: Repair surface defects in accordance with applicable requirements of
ACI 301.

Surface Defects:
1. Repair of surface defects shall begin immediately after form removal.

2. Surface defects are defined to include the following: form-tie holes, air voids or
pockets, bug holes with a nominal diameter or depth greater than 1/4 inch,
honeycombed areas, rock pockets, visible construction joints, fins, and burrs.

3. Repair of surface defects shall be tightly bonded and shall result in concrete
surfaces of uniform color and texture, matching adjacent surfaces, and free of
shrinkage cracks.

Repair Work:

1. Remove honeycombed and other defective concrete down to sound concrete.
Saw-cut the edges perpendicular to the surface or slightly undercut. Feather edges
will not be permitted. Dampen the area to be patched and an area at least 6 inches
wide surrounding it, to prevent absorption of water from the patching mortar.

2. Where rock pockets or similar defects or voids expose steel reinforcement, cut out
to solid surface behind the reinforcing steel to provide suitable key-lock for patching
mortar. Patching mortar shall envelope the exposed reinforcing bar.

3. Bond patching mortar to concrete with bonding grout. Bonding grout shall consist
of one part Portland cement to one part No. 30 mesh sand, mixed to the

Concrete Finishing
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3.2

9.

consistency of a thick cream, and then well brushed onto the concrete. Bond
commercial patching mortar to concrete in accordance with manufacturer’s
instructions.

Make the patching mortar of the same materials and of approximately the same
proportions as used for the concrete, except omit the coarse aggregate. Use not
more than one part Portland cement to 2-1/2 parts sand by damp loose volume,
and substitute white Portland cement for a portion of the regular gray portland
cement, to produce patching mix matching the surrounding concrete in color when
dry. Determine the proportion of white portland cement by trial mixes and test
areas prior to repair of actual defective areas.

After surface water has evaporated from area to be patched, brush the bond coat
well into surface. When bond coat begins to lose water sheen, apply patching
mortar. Compact the mortar into place and strike off the patch is left slightly higher
than the surrounding surface. To permit initial shrinkage, leave the patch
undisturbed for at least 1 hour before being finally finished. Keep the patched area
damp for 7 days.

Neatly finish patched surfaces to match adjacent surrounding surface texture of
concrete. Grind or fill surfaces to produce level, plumb, true planes.

Patching of honeycombed areas or rock pockets that are too large and
unsatisfactory for mortar patching shall be cut out to solid surface, keyed, and
packed solid with matching concrete to produce firm bond and flush surface.
Patching shall match texture of adjacent surfaces where exposed in the finished
work.

In exposed locations, repair work that does not match the texture and color of
surrounding adjacent surfaces or was not well performed shall be removed and
performed again, until repair work conforms to the requirements of these
Specifications.

Completed repairs shall be cured as specified in Sub-paragraph 3.03 herein.

SLABS AND FLATWORK

Placement and Finishing Standards: Slabs and flatwork shall be placed, consolidated,
and finished in accordance with applicable requirements of ACI 301. Coordinate with
Section 03 30 53 — MISCELLANEOUS CAST-IN-PLACE CONCRETE, as applicable.

Placement:

1.

Slabs and flatwork shall be placed and finished monolithically. Strike off and screed
slabs to true, plane surfaces at required elevations, and thoroughly compact
concrete with vibrators, floats, and tampers to force coarse aggregate below the
surface. Finish slab within 4 hours of concrete placement.

Whether indicated or not, in areas where drains occur, slope finished slab to
drains. Slopes shall be a minimum of 1/8 inch per foot unless otherwise indicated.

Slab Finishes: Unless indicated otherwise, slabs and flatwork shall receive a trowel
finish.
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3.3

3.4

3.5

Joints:

1. Construction, expansion and contraction joints shall be located as
indicated. Construction joints shall act as contraction joints. Where additional
contraction joints are required to prevent shrinkage cracks, saw-cut such joints. All
joints shall be straight and true to line.

2. Mark-off lines or edges at formed construction and expansion joints shall be finished
with 1/4-inch-radius curved edging tool, neat and true to line, uniform throughout.

CURING

Curing Standards: Cure concrete in accordance with applicable requirements of ACI 301
and ACI 308, except:

1. Curing Period: In accordance with HSS Subsection 503.03(K) — Protection and
Curing, for minimum curing period.

2. Curing Methods: Cure concrete by water curing, impervious membrane curing, or
forms-in-place curing in accordance with HSS Subsection 503.03(L) — Curing
Methods.

Curing Compound: Application of curing compound shall be in
accordance with applicable requirements of ACI 308.

PROTECTION

Protect concrete in accordance with HSS Subsection 503.03(K) — Protection and Curing.

TOLERANCES

Formed Surfaces: Adhere to the applicable requirements of ACI 301. For parts of the
structure not covered by ACI 301, conform to applicable requirements of ACI 117.

END OF SECTION 03 35 00
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SECTION 03 40 00
PRECAST CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A.

Description: This Section covers the fabrication of precast concrete manhole for
sewer utilities.

1.2 REFERENCES

A.

ACI INTERNATIONAL (ACI)

1. ACI2111 (1991; R 2009) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and Mass
Concrete

2. ACI 318 (2008; Errata 2008) Building Code Requirements

for Structural Concrete and Commentary

3. ACI318M (2008) Metric Building Code Requirements for
Structural Concrete and Commentary

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

1. ACPA01-102 (2000) Concrete Pipe Handbook

2. ACPAO01-110 (1984) Design Manual for Sulfide and Corrosion
Prediction and Control

3. ACPAQPC (2005; Ver 3.0) Q Cast Plant Certification Manual
AMERICAN WELDING SOCIETY (AWS)

1. AWS D1.4/D1.4M (2005; Errata 2005) Structural Welding Code
- Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

1. ASTMA153/A153M (2005) Standard Specification for Zinc Coating
(Hot-Dip) on Iron and Steel Hardware

2. ASTM A 615/A 615M (2008b) Standard Specification for Deformed  and
Plain Carbon-Steel Bars for Concrete
Reinforcement

3. ASTMA 706/A 706M (2008a) Standard Specification for Low-Alloy Steel

Deformed and Plain Bars for Concrete
Reinforcement
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

ASTMAT767/A767TM

ASTM A 82/A 82M

ASTM C 1064/C 1064M

ASTM C 1107/C 1107M

ASTM C 1244

ASTM C 1244M

ASTM C 143/C 143M

ASTM C 150/C 150M

ASTM C 171

ASTM C 173/C 173M

ASTM C 192/C 192M

ASTM C 309

ASTM C 31/C 31M

ASTM C 33/C 33M

ASTM C 39/C 39M

ASTM C 443

(2009) Standard Specification for Zinc-Coated
(Galvanized) Steel Bars for Concrete
Reinforcement

(2007) Standard Specification for Steel Wire, Plain,
for Concrete Reinforcement

2008) Standard Test Method for Temperature of
Freshly Mixed Hydraulic-Cement Concrete

(2008) Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)

(2005e1) Standard Test Method for Concrete
Sewer Manholes by the Negative Air
Pressure (Vacuum) Test Prior to Backfill

(2005e1) Standard Test Method for Concrete
Sewer Manholes by the Negative Air
Pressure (Vacuum) Test Prior to Backfill (Metric)

(2009) Standard Test Method for Slump of
Hydraulic-Cement Concrete

(2009) Standard Specification for Portland Cement

(2007) Standard Specification for Sheet Materials
for Curing Concrete

(2009) Standard Test Method for Air Content of
Freshly Mixed Concrete by the Method

(2007) Standard Practice for Making and Curing
Concrete Test Specimens in the Laboratory

(2007) Standard  Specification  for  Liquid
Membrane-Forming  Compounds for  Curing
Concrete

(2009) Standard Practice for Making and Curing
Concrete Test Specimens in the Field

(2008) Standard Specification for Concrete
Aggregates

(2005e1e2) Standard Test Method for Compressive
Strength of Cylindrical Concrete Specimens

(2005a) Standard Specification for Joints for
Concrete Pipe and Manholes, Using Rubber
Gaskets
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

ASTM C 443M

ASTM C 494/C 494M

ASTM C 595/C 595M

ASTM C 618

ASTM C 877

ASTM C 877M

ASTM C 891

ASTM C 920

ASTM C 923

ASTM C 923M

ASTM C 990

ASTM C 990M

(2007) Standard Specification for Joints for
Concrete Pipe and Manholes, Using Rubber
Gaskets (Metric)

(2008a) Standard Specification for Chemical
Admixtures for Concrete

(2008a) Standard Specification for Blended
Hydraulic Cements

(2008a) Standard Specification for Coal Fly Ash
and Raw or Calcined Natural Pozzolan for Use in
Concrete

(2008) External Sealing Bands for Concrete Pipe,
Manholes, and Precast Box Sections

(2002; E 2005) External Sealing Bands for
Concrete Pipe, Manholes, and Precast Box
Sections (Metric)

(1990; R 2003) Installation of Underground Precast
Concrete Utility Structures

(2008) Standard Specification for Elastomeric Joint
Sealants

(2008) Standard Specification for Resilient
Connectors Between Reinforced Concrete Manhole
Structures, Pipes and Laterals

(2008b) Standard Specification for Resilient
Connectors Between Reinforced Concrete Manhole
Structures, Pipes and Laterals (Metric)

(2009) Standard Specification for Joints for
Concrete Pipe, Manholes and Precast Box
Sections Using Preformed Flexible Joint Sealants

(2009) Standard Specification for Joints for
Concrete Pipe, Manholes and Precast Box
Sections Using Preformed Flexible Joint Sealants
(Metric)

D. NATIONAL PRECAST CONCRETE ASSOCIATION (NPCA)

1.

NPCA QC Manual

(2005; R 2006) Quality Control Manual for Precast
Plants
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1.3  SUBMITTALS

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

1. SD-01 Preconstruction Submittals

a.

Quiality Control Procedures

1) Quality control procedures established by the precast manufacturer in
accordance with NPCA QC Manual and/or ACPA QPC.

2. SD-02 Shop Drawings

a.

Standard Precast Units;

1) Drawings for standard precast concrete units furnished by the precast
concrete producer for approval by the APE. These drawings shall
demonstrate that the applicable industry design standards have been met.
Include installation and construction information on shop drawings. Include
details of steel reinforcement size and placement as well as supporting
design calculations, if appropriate. Produce precast concrete units in
accordance with the approved drawings.

Custom-Made Precast Units; G

1) Drawings for custom-made precast concrete units furnished by the precast
concrete producer for approval by the APE. Show on these drawings
complete design, installation, and construction information in such detail as
to enable the APE to determine the adequacy of the proposed units for the
intended purpose. Include details of steel reinforcement size and
placement as well as supporting design calculations, if appropriate.
Produce precast concrete units in accordance with the approved drawings.

3. SD-03 Product Data

a.

Standard Precast Units

1) Cut sheets, for standard precast concrete units, showing conformance to
project drawings and requirements, and to applicable industry design
standards listed in this specification.

Proprietary Precast Units

1) Standard plans or informative literature, for proprietary precast concrete
units. Make available supporting calculations and design details upon
request. Providesufficientinformation astodemonstrate that
such products will perform the intended task.

Embedded Items

1) Product data sheets and proper installation instruction for anchors, lifting
inserts and other devices. Clearly indicate the products dimensions and
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safe working load.

d. Accessories

1)

Proper installation instructions and relevant product data for items
including, but not limited to, sealants, gaskets, connectors, and other items
installed before or after delivery.

4.  SD-05 Design Data

a. Design Calculations and Concrete Mix Proportions

1)

Precast concrete unit design calculations, and concrete mix proportions.

5. SD-06 Test Reports

a. Test Reports

1)

2)

3)

4)

Copies of materials certifications and/or laboratory test reports, including
mill tests and all other test data, for portland cement, aggregates,
admixtures, and curing compound proposed for use this project.

Copies of test reports showing that the mix has been successfully tested to
produce concrete with the properties specified and will be suitable for the
job conditions.

Sufficient documentations, when the use of self-consolidating concrete
(SCQ) is proposed, showing a minimum of 30-days production track records
demonstrating that SCC is appropriate for casting of the product.

Copies of in-plant QA/QC inspection reports, upon the request of
Contracting Officer.

6. SD-07 Certificates

a. Quality Control Procedures

1)

Quality control procedures established in accordance with NPCA QC
Manual and/or ACPA QPC.

1.4 GENERAL REQUIREMENTS

A. Furnish precast concrete units designed and fabricated by an experienced and
acceptable precast concrete manufacturer who has been, for at least 3 years,
regularly and continuously engaged in the manufacture of precast concrete work
similar to that indicated on the drawings. Coordinate precast work with the work of
other trades.

Precast Concrete
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1.5 DESIGN
A. Custom-Made Precast Units

1. Submit design calculations and drawings of custom-made precast units,
prepared and sealed by a registered professional APE, for approval prior to
fabrication. Include in the calculations the analysis of units for lifting stresses and
the sizing of lifting devices.

B. Proprietary Precast Units

1. Products manufactured under franchise arrangements shall conform to all the
requirements specified by the franchiser. ltems not included in the franchise
specification, but included in this specification, shall conform to the requirements
in this specification.

C. Joints and Sealants

1. Provide joints and sealants between adjacent units of the type and configuration
indicated on shop drawings meeting specified design and performance
requirements.

D. Concrete Mix Design
1. Concrete Mix Proportions

a. Base selection of proportions for concrete on the methodology presented in
ACI 211.1 for normal weight concrete. Develop the concrete proportions using
the same type and brand of cement, the same type and brand of pozzolan,
the same type and gradation of aggregates, and the same type and brand of
admixture that will be used in the manufacture of precast concrete units for
the project. Do not use calcium chloride in precast concrete containing
reinforcing steel or other embedded metal items. At a minimum of thirty days
prior to precast concrete unit manufacturing, the precast concrete producer
will submit a mix design for each strength and type of concrete that will be
used. Furnish a complete list of materials, including quantity, type, brand and
applicable data sheets for all mix design constituents as well as applicable
reference specifications. The use of self-consolidating concrete is permitted,
provided that mix design proportions and constituents meet the requirements
of this specification.

2. Concrete Strength

a. Provide precast concrete units with a 28-day compressive strength (f'c) of
4000 psi.

3. Corrosion Control for Sanitary Sewer Systems

a. Follow design recommendations outlined in Chapter 7 of ACPA 01-102 or the
ACPA 01-110 when hydrogen sulfide is as a potential problem.

Precast Concrete
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1.6 QUALITY ASSURANCE

A. Demonstrate adherence to the standards set forth in NPCA QC Manual and/or ACPA
QPC. Meet requirements written in the subparagraphs below.

1. NPCA and ACPA Plant Certification

a. The precast concrete producer shall be certified by the National Precast
Concrete Association's and/or the American Concrete Pipe Association's Plant
Certification Program prior to and during production of the products for this
project.

2. Qualifications, Quality Control and Inspection
a. Qualifications

1) Select a precast concrete producer that has been in the business of
producing precast concrete units similar to those specified for a minimum
of 3 years. The precast concrete producer shall maintain a permanent
guality control department or retain an independent testing agency on a
continuing basis.

b. Quality Control Procedures

1) Show that the following QC tests are performed as required and in
accordance with the ASTM standards indicated.

a) Slump: Perform a slump test or once a day. Perform slump tests in
accordance with ASTM C 143/C 143M.

b) Temperature: Measure the temperature of fresh concrete when slump
or air content tests are made and when compressive test specimens
are made in accordance with ASTM C 1064/C 1064M.

c) Compressive Strength: Make at least four compressive strength
specimens for each 50 cubic yards of concrete of each mix in
accordance with the following Standards: ASTM C 31/C 31M, ASTM C
192/C 192M, ASTM C 39/C 39M.

Cc. Submit test reports as specified in the Submittals paragraph and
documentation to demonstrate compliance with the above subparagraphs.

1.7 HANDLING, STORAGE AND DELIVERY

A. Handling

Handle, transport, and store products in a manner to minimize damage. Lifting
devices or holes shall be consistent with industry standards. Perform lifting with
methods or devices intended for this purpose as indicated on shop drawings.
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B. Storage
Store units off the ground or in a manner that will minimize potential damage.
C. Delivery
Deliver precast units to the site in accordance with the delivery schedule to avoid

excessive build-up of units in storage at the site. Upon delivery to the jobsite, all
precast concrete units will be inspected by the APE for quality and final acceptance.

PART 2 - PRODUCTS

21

MATERIALS
A. Cement

1. Furnish cement conforming to ASTM C 150/C 150M, Il. Furnish blended cements
that conform to ASTM C 595/C 595M.

B. Water

1. Furnish water potable or free of deleterious substances in amounts harmful to
concrete or embedded metals.

C. Aggregates
1. Selection
a. Furnish aggregates conforming to ASTM C 33/C 33M. Provide aggregates
not containing any substance, which may be deleteriously reactive with the
alkalies in the cement.
D. Admixtures
1. Accelerating, Retarding, Water Reducing
a. ASTM C 494/C 494M
E. Reinforcement
1. Reinforcing Bars
a. Deformed Billet-steel: ASTM A 615/A 615M

b. Deformed Low-alloy steel: ASTM A 706/A 706M
2. Reinforcing Wire

a. Plain Wire: ASTM A 82/A 82M
3. Galvanized Reinforcement

a. Provide galvanized reinforcement conforming to ASTM A 767/A 767M.
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F. Inserts and Embedded Metal

1. All items embedded in concrete shall be of the type required for the intended
task, and meet the following standards.

a. Hot-dipped Galvanized: ASTM A 153/A 153M
b. Proprietary Items: In accordance with manufacturers published literature
G. Accessories
1. Preformed Flexible Joint Sealants for Manholes: ASTM C 990.
2. Elastomeric Joint Sealants: ASTM C 920
H. Pipe Entry Connectors
1. Pipe entry connectors shall conform to ASTM C 923 or ASTM C 1478.
I. Grout
1. Non-shrink Grout shall conform to ASTM C 1107/C 1107M. Cementitious grout
shall be a mixture of portland cement, sand, and water. Proportion one part
cement to approximately 2.5 parts sand, with the amount of water based on
placement method. Provide air entrainment for grout exposed to the weather.

PART 3 - EXECUTION

31 FABRICATION AND PLACEMENT

A. Perform fabrication in accordance with NPCA QC Manual and/or ACPA QPC unless
specified otherwise.

1. Forms

a. Use forms, for manufacturing precast concrete products, of the type and
design consistent with industry standards and practices.

2. Reinforcement

a. Follow applicable ASTM Standard or ACI 318 for placement and splicing.
Fabricate cages of reinforcement either by tying the bars, wires or welded
wire fabric into rigid assemblies or by welding, where permissible, in
accordance with AWS D1.4/D1.4M. Position reinforcing as specified by the
design and so that the concrete cover conforms to requirements. The tolerance
on concrete cover shall be one-third of that specified but not more than 1/2
inch. Provide concrete cover not less than 1/2 inch. Take positive means to
assure that the reinforcement does not move significantly during the casting
operations.

Precast Concrete
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3. Embedded Items

a. Position embedded items at locations specified in the design documents.
Perform welding in accordance with AWS D1.1/D1.1M when necessary. Hold
rigidly in place inserts, weldments, lifting devices and other items to be
imbedded in precast concrete products so that they do not move significantly
during casting operations.

3.2 CONCRETE
A. Concrete Mixing

1. Mixing operations shall produce batch-to-batch uniformity of strength,
consistency, and appearance.

B. Concrete Placing

1. Deposit concrete into forms as near to its final location as practical. Keep the
free fall of the concrete to a minimum. Consolidate concrete in such a manner
that segregation of the concrete is minimized and honeycombed areas are kept
to a minimum. Use vibrators to consolidate concrete with frequencies and
amplitudes sufficient to produce well consolidated concrete.

C. Concrete Curing

1. Commence curing immediately following the initial set and completion of surface
finishing.
a. Curing by Moisture Retention

1) Prevent moisture evaporation from exposed surfaces until adequate
strength for stripping is reached by one of the following methods:

a) Cover with polyethylene sheets a minimum of 6 mils thick in
accordance with ASTM C 171.

b) Cover with burlap or other absorptive material and keep continually
moist.

c) Use of a membrane-curing compound applied at a rate not to exceed
200 square ft/gallon, or in accordance with manufacturers
recommendations according to ASTM C 309.

D. Stripping Products from Forms

1. Do not remove products from the forms until the concrete reaches the
compressive strength for stripping required by the design. If no such requirement
exists, products may be removed from the forms after the final set of concrete
provided that stripping damage is minimal.

Precast Concrete
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E. Patching and Repair

1. No repair is required to formed surfaces that are relatively free of air voids and
honeycombed areas, unless the surfaces are required by the design to be
finished.

a. Repairing Minor Defects

1) Defects that will not impair the functional use or expected life of a precast
concrete product may be repaired by any method that does not impair the
product.

b. Repairing Honeycombed Areas

1) When honeycombed areas are to be repaired, remove all loose material
and cut back the areas into essentially horizontal or vertical planes to a
depth at which course aggregate particles break under chipping rather
than being dislodged. Use proprietary repair materials in accordance with
the manufacturer's instructions. If a proprietary repair material is not
used, saturate the area with water. Immediately prior to repair, the area
should be damp, but free of excess water. Apply a cement-sand grout or
an approved bonding agent to the chipped surfaces, followed immediately
by consolidating an appropriate repair material into the cavity.

F. Shipping Products
1. Do not ship products until they are at least 5 days old, unless it can be shown
that the concrete strength has reached at least 75 percent of the specified 28-day
strength, or that damage will not result, impairing the performance of the product.
3.3 INSTALLATION

A. Site Access

1. It is the Contractor's responsibility to provide adequate access to the site to
facilitate hauling, storage and proper handling of the precast concrete products.

B. General Requirements

1. Install precast concrete products to the lines and grades shown in the contract
documents or otherwise specified.

2. Lift products by suitable lifting devices at points provided by the precast concrete
producer.

3. Install products in accordance with the precast concrete producer's instructions.
In the absence of such instructions, install underground utility structures in
accordance with ASTM C 891.

4. Field modifications to the product will relieve the precast producer of liability even
if such modifications result in the failure of the product.

Precast Concrete
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C. Water Tightness
1. Where water tightness is a necessary performance characteristic of the precast
concrete product's end use, watertight joints, connectors and inserts should be
used to ensure the integrity of the entire system.
3.4 FIELD QUALITY CONTROL
A. Site Tests

1. When water tightness testing is required for an underground product, use one of
the following methods:

B. Vacuum Testing
1. Prior to backfill vacuum test system according to ASTM C 1244,
C. Water Testing
1. Perform water testing according to the contract documents and precast concrete

producer's recommendations.

END OF SECTION 03 40 00
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SECTION 05 05 23
METAL FASTENINGS
PART1 GENERAL
1.1 SUMMARY
A. Description: This Section includes specifications for welding of metal fabrications and
miscellaneous metalwork, including sheet steel, as indicated. This Section also includes
gualification of welders and welding procedures, inspections, and tests of welds.
B. Section Includes:
1. Field Quality Control
1.2 REFERENCES
A. ASTM International (ASTM):
ASTM E165 Standard Test Method for Liquid Penetrant Examination

B. American Welding Society (AWS):

1. ANSI/AWS A2.4 Standard Symbols for Welding, Brazing, and
Non-destructive Examination

2. ANSI/AWS A3.0 Standard Welding Terms and Definitions

3. ANSI/AWS A5.01 Procurement Guidelines for Consumables —

Welding and Allied Processes — Flux and Gas Shielded
Electrical Welding Processes

4. ANSI/AWS B1.10 Guide for the Nondestructive Examination of Welds
5. ANSI/AWS D1.1 Structural Welding Code - Steel

6. ANSI/AWS D1.3 Structural Welding Code — Sheet Steel

7. ANSI/AWS QC1 Standard for AWS Certification of Welding Inspectors

1.3  SUBMITTALS

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

A. For Shop drawings: Employ the standard welding symbols of AWS A2.4 and the standard
welding terms of AWS A3.0.

B. Welder Qualifications: Submit certified copies of qualification test records for each welder,
welding operator, and tack welder to be employed in the Work. Comply with
requirements of ANSI/AWS D1.1, Section 4.

1. Submit welders' identification marks (I.D.) for each welder along with qualifications.

Metal Fastenings
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C. Welding Procedures: Prior to commencement of welding, submit the procedure that will
be used for qualifying welding procedures. For procedures other than those prequalified
in accordance with ANSI/AWS D1.1, submit a copy of procedure qualification records in
accordance with the qualification requirements of ANSI/AWS D1.1, Section 4.

D. Welding Records and Data:
1. Retain all radiographs upon completion of fabrication.

2. Retain certifications that magnetic particle and dye- penetrate inspections have
been satisfactorily completed.

3. Submit descriptive data for field welding equipment.

E. Mills Certificates: Retain mill certificates and certified copy of reports for all analysis and
tests required by referenced ASTM and AWS specifications

1.4  QUALITY ASSURANCE

A. Qualifications of Welders: Welders, Welding operators, and tack welders shall be
gualified in accordance with ANSI/AWS D1.1, Section 4 “Qualification.”

1. For sheet steel, welders, shall be qualified in accordance with ANSI/AWS D1.3,
Section 4 “Qualification.”

B. Qualification of Welding Procedures: Welding procedures shall be prequalified or
gualified accordance with ANSI/AWS D1.1, Section 4 “Qualification”

1. For sheet steel, proposed welding procedures shall be qualified in accordance with
ANSI/AWS D1.3, Section 4 “Qualification.” Prequalification is not applicable to sheet
steel.

C. Qualifications of Welding Inspector: Welds to be inspected by the Contractor shall be
inspected and certified by a Contractor-employed AWS Certified Welding Inspector (CWI),
certified in accordance with AWS QC1.

PART 2 PRODUCTS
21 WELDING ROD/ELECTRODES

A. Electrodes for structural plates and shapes shall conform to ANSI/AWS A5 Series
Standards and shall be coated rods or wire of size and classification number as
recommended by their manufacturers for the positions and other conditions of actual
use. Matching filler metal requirements shall conform to ANSI/AWS D1.1, Table 3.1 and
Table 4.9.

B. Electrodes for sheet steel shall conform to ANSI/AWS A5 Series Standards and shall be
coated rods or wire of size and classification number as recommended by their
manufacturers for the positions and other conditions of actual use. Matching filler metal
requirements shall conform to ANSI/AWS D1.3, Table 1.2.

Metal Fastenings
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2.2
A.
23
A.
1.
2.
3.
4.
5.
B.
1.
2.
PART 3
3.1

Dynamic Loaded structures shall be welded in accordance with SMAW process using E-
7018 electrodes.

SHOP WELDING

Perform shop welding as indicated in accordance with ANSI/AWS D1.1, and ANSI/AWS
D1.3, as applicable to the work.

SHOP QUALITY CONTROL

Inspections and Tests by the Contractor

Visual Inspection: All welds shall be visually examined in accordance with ANSI/AWS
D1.1, Section 6 and 7.8, as applicable. Quality of welds and standards of acceptance
shall be in accordance with ANSI/ASW D1.1, as applicable.

Acceptance or Rejection of Welds:

a. Where inspection frequency is specified 10 percent, if reject occurs in the first 10-
percent sample, select a second 10- percent sample and test. If no failure occurs in
the second percent sample, accept the represented welds.

b. Rework and retest the reject welds in the first 10-percent sample. If a failure
occurs in the second 10-percent sample, test 100 percent of the welds. Rework and
retest all rejected welds.

c. Where inspection frequency is specified 50 percent, adopt the same procedure.

Liquid Penetrant Inspection: Liquid dye penetrant inspection of welds shall conform
to ASTM E165. Liquid penetrant inspection may be used for detecting discontinuities
that are open to surface.

Test Results: Test result information shall be forwarded to the APE immediately after
results are available, stating the acceptance or rejection of fabricated components,
so that repairs and re-inspection or testing may be performed as soon as possible.

Repairs: Unacceptable welds shall be repaired in accordance with ANSI/AWS D1.1,
Section 5.26. Repaired or corrected welds shall be re-inspected or retested as
specified for the original welds.

Shop Inspections and Tests by the APE:

All welds are subject to inspection and tests by the APE. Welds to be inspected
and tested by the APE will be selected at random.

The APE will make the test results available to the contractor.

EXECUTION

FIELD QUALITY CONTROL

Metal Fastenings
050523-3



A. Inspections and Tests:
1. Perform tests of field welds as herein specified for shop welds.

2. The APE will perform visual inspections of field welds as herein specified for
shop welds

B. Field Welding: Field welding shall be performed as herein specified for shop welds.

END OF SECTION 05 05 23
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SECTION 05 40 00
COLD-FORMED METAL FRAMING

PART 1 - GENERAL
1.1 DESCRIPTION:

A.

This section specifies materials and services required for installation of cold-formed steel,
including tracks and required accessories as shown and specified. This Section includes
the following:

1. Primary and secondary structural framing systems.

2. Steeljoists.

3. Steel trusses.

1.2 DESIGN REQUIREMENTS:

A.

B.

Design steel in accordance with American Iron and Steel Institute Publication
"Specification for the Design of Cold-Formed Steel Structural Members", except as
otherwise shown or specified.
Structural Performance: Engineer, fabricate and erect cold-formed metal framing with the
minimum physical and structural properties indicated.

1. Building Code: IBC and ASCE-7 current edition

2. Design Loads:
Dead Load: self weight of building system
Roof Live Load: 20 psf
Wind Load: Wind speed (3 sec gust) : 160mph
Wind Exposure: Maximum consideration
Seismic Load: Maximum consideration
Load Combinations: Comply with Building Code
3. Design framing systems to provide for movement of framing members without
damage or overstressing, sheathing failure, connection failure, undue strain on
fasteners and anchors, or other detrimental effects when subject to a maximum
ambient temperature change (range) of 67 degrees C (120 degrees F).
4. Design framing system to accommodate deflection of primary building structure and
construction tolerances, and to maintain clearances at openings.
5. Design exterior non-load-bearing curtain wall framing to accommodate lateral
deflection without regard to contribution of sheathing materials.
6. Engineering Responsibility: Engage a fabricator who assumes undivided
responsibility for engineering cold-formed metal framing by employing a qualified
professional engineer to prepare design calculations, shop drawings, and other
structural data.

000 T

1.4 SUBMITTALS:

A.

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

Shop Drawings: Shop and erection drawings showing steel unit layout, connections to
supporting members, and information necessary to complete installation as shown and
specified.

Manufacturer's Literature and Data: Showing steel component sections and specifying
structural characteristics.

. For cold-formed metal framing indicated to comply with certain design loadings, include

structural analysis data sealed and signed by the qualified professional engineer who was
responsible for its preparation.

Metal Fastenings
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1.5 APPLICABLE PUBLICATIONS:

A.

B.

D.

E.

Publications listed below form a part of this specification to extent referenced. Publications
are referenced in text by basic designation only.

American Iron and Steel Institute (AISI):

Specification and Commentary for the Design of Cold-Formed Steel Structural Members

(1996)

American Society of Testing and Materials (ASTM):

A36/A36M-08..........evvvvirnnnnns Standard Specifications for Carbon Structural Steel

A123/A123M-09........oevvivennee Standard Specifications for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

A153/A153M-09........ovvvvvnnne Standard Specifications for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

A307-10 ccoveeiiiieiiieee e Standard Specifications for Carbon Steel Bolts and Studs

AB653/A653M-10......ccevnvennnen. Standard Specifications for Steel Sheet, Zinc-Coated

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the
Hot-Dip Process

CO55 ., Standard Specification for Load-Bearing (Transverse and
Axial) Steel Studs, Runners (Tracks), and Bracing or Bridging
for Screw Application of Gypsum Panel Products and Metal
Plaster Bases

C1107/C1107M-08................ Standard Specifications for Packaged Dry, Hydraulic-Cement
Grout (Non-shrink)

E488-96(R2003) ........evvvvvnnes Standard Test Methods for Strength of Anchors in Concrete
and Masonry Elements

E1190-95(R2007).......ccuvvvnnnes Standard Test Methods for Strength of Power-Actuated

Fasteners Installed in Structural Members
American Welding Society (AWS):

D1.3/D1.3M-08..........ovvvvrnnnne Structural Welding Code-Sheet Steel
Military Specifications (Mil. Spec.):
MIL-P-21035B......ccccvvvunnnnnnnn. Paint, High Zinc Dust Content, Galvanizing Repair

PART 2 - PRODUCTS
2.1 MATERIALS:

A.

B.

C.
D.

Sheet Steel for joists, studs and accessories 16 gage and heavier: ASTM A653, structural
steel, zinc coated // CP60 // // G90 //, with a yield of 340 MPa (50 ksi) minimum.

Sheet Steel for joists, studs and accessories 18 gage and lighter: ASTM A653, structural
steel, zinc coated // G60 // // G90 //, with a yield of 230 MPa (33 ksi) minimum.
Galvanizing Repair Paint: MIL-P-21035B.

Nonmetallic, Non-shrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, Portland cement, shrinkage-compensating agents,
plasticizing and water-reducing agents, complying with ASTM C1107, with fluid
consistency and a 30 minute working time.

2.4 FRAMING ACCESSORIES:

A.

B.

Fabricate steel framing accessories of the same material and finish used for framing
members, with a minimum yield strength of 230 MPa (33 ksi).

Provide accessories of manufacturer's standard thickness and configuration, unless
otherwise indicated, as follows:.

1. Supplementary framing.

2. Bracing, bridging, and solid blocking.

3. Web stiffeners.

Metal Fastenings
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Gusset plates.

Deflection track and vertical slide clips.
Stud kickers and girts.

Joist hangers and end closures.

. Reinforcement plates.

oNO O

2.5 ANCHORS, CLIPS, AND FASTENERS:

A.

B.

C.

E.

Steel Shapes and Clips: ASTM A36, zinc coated by the hot-dip process according to
ASTM A123.

Cast-in-Place Anchor Bolts and Studs: ASTM A307, Grade A, zinc coated by the hot-dip
process according to ASTM A153.

Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to
sustain, without failure, a load equal to 5 times the design load, as determined by testing
per ASTM E488 conducted by a qualified independent testing agency.

Power-Actuated Anchors: Fastener system of type suitable for application indicated,
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a
load equal to 10 times the design load, as determined by testing per ASTM E1190
conducted by a qualified independent testing agency.

Mechanical Fasteners: Corrosion-resistant coated, self-drilling, self-threading steel drill
screws. Low-profile head beneath sheathing, manufacturer’'s standard elsewhere.

2.6 REQUIREMENTS:

A.
B.

Welding in accordance with AWS D1.3
Furnish members and accessories by one manufacturer only.

PART 3 - EXECUTION
3.1 FABRICATION:

A.

B.

C.

E.

Framing components may be preassembled into panels. Panels shall be square with

components attached.

Cut framing components squarely or as required for attachment. Cut framing members by

sawing or shearing; do not torch cut.

Hold members in place until fastened.

Fasten cold-formed metal framing members by welding or screw fastening, as standard

with fabricator. Wire tying of framing members is not permitted.

1. Comply with AWS requirements and procedures for welding, appearance and quality of
welds, and methods used in correcting welding work.

2. Locate mechanical fasteners and install according to cold-formed metal framing
manufacturer’s instructions with screw penetrating joined members by not less than 3
exposed screw threads.

Where required, provide specified insulation in double header members and double jamb

studs which will not be accessible after erection.

3.2 ERECTION:

Handle and lift prefabricated panels in a manner as to not distort any member.

. Securely anchor tracks to supports as shown.
. At butt joints, securely anchor two pieces of track to same supporting member or butt-weld

or splice together.

Plumb, align, and securely attach studs to flanges or webs of both upper and lower tracks.
All axially loaded members shall be aligned vertically to allow for full transfer of the loads
down to the foundation. Vertical alignment shall be maintained at floor/wall intersections.
Install jack studs above and below openings and as required to furnish support. Securely
attach jack studs to supporting members.

Install headers in all openings that are larger than the stud spacing in that wall.

Attach bridging for studs in a manner to prevent stud rotation. Space bridging rows as
shown.

Metal Fastenings
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P.

Studs in one piece for their entire length, splices will not be permitted.

Provide a load distribution member at top track where joist is not located directly over
bearing stud.

Provide joist bridging and web stiffeners at reaction points where shown.

Provide end blocking where joist ends are not restrained from rotation.

. Provide an additional joist under parallel partitions, unless otherwise shown, when partition

length exceeds one-half joist span and when floor and roof openings interrupt one or more
spanning members.

Provide temporary bracing and leave in place until framing is permanently stabilized.

Do not bridge building expansion joints with cold-formed metal framing. Independently
frame both sides of joints.

Fasten reinforcement plate over web penetrations that exceed size of manufacturer’s
standard punched openings.

3.3 TOLERANCES:

A.
B.
C.

D.

Vertical alignment (plumbness) of studs shall be within 1/960th of the span.

Horizontal alignment (levelness) of walls shall be within 1/960th of their respective lengths.
Spacing of studs shall not be more than 3 mm (1/8 inch) +/- from the designed spacing
providing that the cumulative error does not exceed the requirements of the finishing
materials.

Prefabricated panels shall be not more than 3 mm (1/8 inch) +/- out of square within the
length of that panel.

3.4 FIELD REPAIR:

Touch-up damaged galvanizing with galvanizing repair paint.

END OF SECTION 05 40 00
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SECTION 05 50 00

FORMED METAL FABRICATIONS

PART1 GENERAL

1.1

A.

1.2

SUMMARY

Description: This Section

includes specifications for metal fabrications and

miscellaneous metalwork as indicated. Metal fabrications and miscellaneous items and
their related components to be provided under this section include: wide flanged, ¢ —
channel, metal doubler plate, steel plate, anchor bolts, and accessories as required to

complete the Work.
Section Includes:

1. Installation

2. Galvanizing Repair
3. Field Painting

Related Sections:

1. Section 05 05 23 — Metal Fastenings

REFERENCES
ASTM International (ASTM):

1. ASTMA27

2. ASTM A36

3. ASTM A123

4. ASTM A143

5. ASTM A153

6. ASTM A307

7. ASTM A384

Standard Specification for Steel Casting, Carbon,
for General Application

Standard Specification for Carbon Structural Steel

Standard Specification for Zinc (Hot - Dip
Galvanized) Coating on Iron and Steel Products

Standard Practice for Safeguarding Against
Embrittlement of Hot- Dip Galvanized Structural
Steel Products and Procedure for Detecting
Embrittlement

Standard Specification for Zinc Coating (Hot- Dip)
on Iron and Steel Hardware

Standard Specification for Carbon Steel Bolts and
Studs, 60,000 psi Tensile Strength

Standard Practice of Safeguarding Against
Warpage and Distortion During Hot- Dip
Galvanizing of Steel Assemblies

Formed Metal fabrications
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1.3

8. ASTM A563 Standard Specification for Carbon and Alloy Steel Nuts

9. ASTM A780 Standard Practice for Repair of Damaged and
Uncoated Areas of Hot- Dip Galvanized Coating

The Society for Protective Coatings (SSPC):

1. SSPC-PA-1 Shop, Field, and Maintenance Painting of Steel
2. SSPC-SP-3 Power Tool Cleaning

3. SSPC-SP-1 Solvent Cleaning

SUBMITTALS

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

A.

1.4

Shop Drawings: Submit fully detailed shop drawings of metal fabrication and
miscellaneous metal work showing sizes, details of fabrication and construction,
methods of assembly, locations anchors, accessories and installation details.

Product Data: Submit manufacturers’ product data for all manufactured
items and products.

QUALITY CONTROL

General: Refer to Section 01 45 00 — Quality Control, for quality control requirements
and procedures.

Work Quality:

1. Shop and field work shall be performed by mechanics, crafts persons, and workers
skilled and experiences in the fabrication and installation of the metalwork involved.

PART 2 PRODUCTS

21

A.

MATERIALS
Steel Materials:

1. Shapes: Standard structural section, shapes, and plates, as indicated, shall
conform to ASTM A36.

Welding Rods/ Electrodes: Conform to the requirements of Section 05 05 23 — Metal
Fastenings.

Castings: ASTM A27, as applicable to the work.

Anchors and Bolts: ASTM A307, or A563, as applicable. Bolts and nuts shall be hot-dip

Formed Metal fabrications
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2.2

23

24

A.

galvanized in accordance with ASTM A153.
Paint Materials.
FABRICATION

Metalwork shall be fabricated by firms or shops experienced and skilled in the custom
fabrication and construction of metal fabrications and miscellaneous metalwork.

Welded connections shall be made in conformance with requirements of Section 05 05
23- Metal Fastenings. Where exposed to view, welds shall be ground down and dressed
smooth so that the shape and profile of the item welded is maintained.

Forms and fabricate the work to meet installation conditions. Include anchors, fasteners,
and accessories to secure the work in place, as indicated.

The Contractor may furnish standard manufactured products for components when
applicable, provided that such products meet space limitations and installation
conditions.

GALVANIZING

Steel and ferrous metal items exposed to moisture, and items indicated on Design Plans
shall be galvanized after fabrication by the hot- dip process in accordance with ASTM
A123. Weight of zinc coating shall conform to the requirements specified under “Weight
of Coating” in ASTM A123.

Safeguarding against steel embrittlement shall conform to the applicable requirements of
ASTM A143.

Safeguarding against warpage and distortion of steel members shall conform to the
applicable requirements of ASTM A384.

Shop- galvanized metalwork necessitating field welding that in any manner removes the
original galvanizing shall be restored by field galvanizing repair in accordance with
ASTM A780.

Bolts for attachment of galvanized items shall be galvanized in accordance with ASTM
A153.

CLEANING AND PAINTING

Refer to Section 09 90 00.

PART 3 EXECUTION

31

A.

INSTALLATION

Install metal fabrications and miscellaneous metalwork in accordance with the Design
Plans and the shop drawings, using mechanics and workers skilled and experienced in
the installation of the type of work involved.

Formed Metal fabrications
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3.2

3.3

Install metal fabrications and miscellaneous metalwork with all accessories furnished by
the fabricator, as required for complete and finished installations.

Perform field welding, where required, in accordance with Section 05 05 23 - Metal
Fastenings.

GALVANIZING REPAIR

Galvanized surfaces that have become damaged from welding, handling, or installation
shall be repaired immediately after installation with galvanizing repair material in
accordance with ASTM A780.

FIELD PAINTING

After installation, exposed painted surfaces, field welds, and other abraded or damaged
primed surfaces shall be prepared as required and touched up with an additional coat of
the same primers for ferrous and galvanized surfaces as herein before specified for shop
painting. Spray- paint all touch-up work. All exposed pipe works and fittings shall be
painted field green.

END OF SECTION 05 50 00
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SECTION 09 90 00
PAINTS AND COATINGS

PART1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.
ASTM INTERNATIONAL (ASTM)
ASTM D6386 (2010) Standard Practice for Preparation of Zinc
(Hot-Dip Galvanized) Coated Iron and Steel

Product and Hardware Surfaces for Painting

MASTER PAINTERS INSTITUTE (MPI)

MPI 101 (Oct 2009) Epoxy Anti-Corrosive Metal
Primer
MPI 134 (Oct 2009) Galvanized Primer (Water-based) MPI
163 (Oct 2009) Exterior W.B. Light Industrial
Coating, Semi-Gloss, MPI Gloss Level 5
MPI 23 (Oct 2009) Surface Tolerant Metal Primer
MPI 94 (Oct 2009) Exterior Alkyd, Semi-Gloss, MPI Gloss
Level 5

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPCSP 1 (1982; E 2004) Solvent Cleaning
SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning
SSPC SP 3 (1982; E 2004) Power Tool Cleaning

1.2 SUBMITTALS
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label, product name and
product code as of the date of contract award, will be used to determine compliance with the
submittal requirements of this specification. The Contractor may choose to use a subsequent
MPI "Approved Product List", however, only one list may be used for the entire contract and
each coating system is to be from a single manufacturer. All coats on a

particular substrate must be from a single manufacturer. No variation from the MP1 Approved
Products List is acceptable.

Paints and Coatings
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SD-03 Product Data

Coating;

Manufacturer's Technical Data Sheets
1.3 COLOR SELECTION

Colors of finish coats shall be as indicated or specified. Where not indicated or specified,
colors shall be selected by the Contracting Officer.

1.3 LETTERING

Lettering shall be provided as scheduled on the drawings, shall be block Helvetica type,
and shall be black enamel.

PART 2 PRODUCTS
21 MATERIALS

Conform to the coating specifications and standards referenced in PART 3. Submit
manufacturer's technical data sheets for specified coatings and solvents.

PART 3 EXECUTION
3.1 PREPARATION OF METAL SURFACES
3.1.1 Existing and New Ferrous Surfaces

a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas That Contain Rust,
Mill Scale and Other Foreign Substances: Solvent clean or detergent wash in
accordance with SSPC SP 1 to remove oil and grease. Where shop coat is missing or
damaged, clean according to SSPC SP 2, OR SSPC SP 3. Use inhibitor as
recommended by coating manufacturer to prevent premature rusting. Shop-coated
ferrous surfaces shall be protected from corrosion by treating and touching up corroded
areas immediately upon detection.

3.1.2 Galvanized Surfaces

a. New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation Products:
Clean with solvent, steam, or non-alkaline detergent solution in accordance with
SSPC SP 1. If the galvanized metal has been passivated or stabilized, the coating
shall be completely removed by brush-off abrasive blast. New galvanized steel to
be coated shall not be "passivated” or "stabilized". If the absence of hexavalent stain
inhibitors is not documented, test as described in ASTM D6386, Appendix X2, and
remove by one of the methods described therein.

Paints and Coatings
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3.2 APPLICATION
3.21 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective specifications
listed in the following Table below:

Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table

b. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes, enamels,
undercoats, and other coatings to a minimum dry film thickness of 1.5 mil each coat unless
specified otherwise in the Tables. Coating thickness where specified, refers to the
minimum dry film thickness.

3.3 COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

3.4 PAINT TABLES
3.4.1 EXTERIOR PAINT TABLES

DIVISION 5:  EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT
TABLE
STEEL / FERROUS SURFACES
Steel that has been hand or power tool cleaned to SSPC SP 2ID or SSPC SP 3:
Alkyd New;

MPI EXT 5.1Q-G5 (Semigloss) or Existing; MPI REX 5.1D-G5

Primer: Intermediate: Topcoat:
MPI1 23 MPI1 94 MPI1 94
DFT : 5.25 mils

EXTERIOR GALVANIZED SURFACES

New Galvanized surfaces:

Epoxy Primer / Waterborne Light Industrial Coating
MPI EXT 5.3K-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI1 101 MPI1 163 MPI1 163
System DFT: 5 mils

END OF SECTION 09 90 00
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DIVISION 22
PLUMBING
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SECTION 22 11 23.13
DOMESTIC WATER PRESSURE BOOSTING SYSTEMS

PART 1 - GENERAL

11

A.

1.2

A.

1.3

SUMMARY

Furnish and install a factory packaged and tested, duplex variable-speed domestic
water pressure boosting system including pumps, motors, controls, valves,
interconnecting piping, bypass piping, wiring and accessories for a complete,
approved system.

QUALITY ASSURANCE

The manufacturer of the domestic water pressure boosting system shall be
responsible for compliance with all applicable codes and regulations, and be held
accountable for the complete pump package and installation.

Manufacturer’s Qualifications: Company specializing in manufacturing the products
specified in this Section with minimum three years documented experience. The
packaged system manufacturer shall have 24 hour local service available provided
by a trained factory authorized representative.

All disconnects, transformers, and control devices shall be installed to provide
minimum wire bending clearances per N.E.C. All wiring shall be stranded copper
conductors with 90° C. insulation. Conductors shall be numbered and identified at
all termination points. All wiring shall be installed in nylon wire ways and laced with
nylon tie straps. All disconnects, transformers, controllers, control devices, selector
switches, and indicator lights shall be provided with nameplates indicating their
respective function and/or identification. A factory wiring schematic shall be
permanently affixed to the inside of cabinet door. The entire assembly shall be
wired and tested in accordance with the National Electrical Code (N.E.C.). All
components shall be built to National Electrical Manufacturers Association (NEMA)
standards and be Underwriters Laboratory (U.L.) approved. The entire control
panel shall bear the U.L. Label for enclosed industrial control panels. The entire
package pumping system shall comply with Federal Regulations 29 CFR 1910.399
and certified through ETL under Category 225 and ULQCZJ.

Installer's Qualifications: The system shall be installed by a firm having proven

experience regularly engaged in the installation of variable speed domestic booster
pump systems.

SUBMIT

TALS A.

Product

Data:

Pressure Booster
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1. Provide manufacturers literature including general assembly, pump curves
showing performance characteristics with pump and system with operating
point indicated, NPSH curve, controls, wiring diagrams, and service
connections.

B. Record
Documents:

1. Provide full written description of manufacturer’s warranty.

2. Shop Drawings: Indicate layout, general assembly, components,
dimensions, weights, clearances, and methods of assembly.

3. Manufacturer's Installation Instruction: Indicate support details, connection
requirements, and include start-up instructions for pump system

4. Manufacturer's Certificate: Certify that pumps meet or exceed specified
requirements at specified operating conditions. Submit summary and results
of factory tests performed.

5. Field Reports:  Submit verification statement, signed by system

manufacturer representative, of start-up, adjustment service and acceptance
of installation. Indicate summary of hydrostatic test and field acceptance tests
performed

Operation and Maintenance Data:

Operation Data: Include manufacturer’s instructions, start-up data,
trouble-shooting check lists, for pumps, drivers, and controllers.

Maintenance Data: Include manufacturer’s literature, cleaning procedures,
replacement parts lists, and repair data for pumps, drivers and controllers,
preventive maintenance schedule, preventive maintenance
recommendations and procedures. Identify place of purchase, location and
contact numbers of service depot and technical support for each product
installed.

DELIVERY, STORAGE AND HANDLING

Accept pumps and components on Site in factory packing. Inspect for damage.
Comply with manufacturers rigging and installation instructions.

Protect pumps and components from physical damage including effects of weather,
water, and construction debris.

Provide temporary inlet and outlet caps, and maintain in place until installation.

MAINTENANCE SERVICE

Furnish service and maintenance of packaged system for one year from date of

C.
1.
2.
1.4
A.
B.
C.
1.5
A.
Substantial
Compl
etion. PART 2 -
PRODUCTS

Pressure Booster
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2.1

A.

D.

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal,
state and local requirements, and conform to codes and ordinances of authorities
having jurisdiction.

Pressure ratings of pumps, pipe, fittings, valves, gauges and all other
water carrying appurtenances shall be suitable for the anticipated system pressures
in which they are installed.

The Contractor shall ascertain for himself the space and access available for the
installation of a factory assembled packaged unit and as an option may assemble
the various components in place at the Site in lieu of providing a factory assembled
unit. However, all components of the system shall be compatible and be furnished
by a single source manufacturer and all electrical services and interconnecting
equipment wiring must be provided for within this Contractors bid.

The booster system shall be factory assembled on a steel skid including pumps,

motors, valves,

Type "L" copper or Schedule 40 300 series stainless steel suction and discharge
manifolds, all interconnecting piping, wiring, variable frequency drives with logic and
power controls.

E. Over pressurization of the system while operating across-the-line shall be
prevented by a pilot operated diaphragm type combination pressure regulating and
non-slam check valve on each pump. Main valve and cover shall be ductile iron
with a fused epoxy coating and stainless steel stem and cover bolts. Construction
shall be suitable for the maximum working pressure of the system.

F.  All pilot lights and visual indicators shall be illuminated from the rear by long life

LED lamps.

Neon and incandescent lamps are not acceptable.

G. Provide isolation valves on the suction and discharge of each pump. The isolation
valves shall be 600 WOG full-port ball valves (2" and smaller) and lug style butterfly
valves (2%2" and larger).

H. Provide two 4 1/2" ASME grade A, panel mounted gauges for indicating system
suction and system discharge pressure.

l. All skid-mounted components shall be factory finished in high quality epoxy or
enamel paint. The base shall be suitable for grouting.

J. The packaged pumping system shall include all electrical wiring between
components and shall be completed and tested at the factory prior to shipment.

K.  Unions or flanges shall be provided for easy removal of pumps. Pipe headers shall

be sized for a velocity not exceeding 7-1/2 FPS and shall be terminated with a
groove joint capable of accepting a groove coupling or groove flange furnished by
Contractor.

Pressure Booster
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A.

System shall be arranged such that single point connections are required for
piping and electrical power supply.

Individual pumps, motors and pressure regulating or check valves shall be
serviceable with the booster system in operation.

All similar components shall be of one manufacturer, (i.e., valves, gauges, etc.).

2.2 ACCEPTABLE

MANUFACTURERS

The following manufacturers are acceptable provided their products meet or

exceed these

2.3

A.

24

A.

25

A.

2.6

Specifications and the Contract drawing schedules:

Patterson Pump, Aqua FloPak
Bell and Gossett
Armstrong

Metropolitan

ok~ 0N PR

Aurora

PUMPS AND MOTORS

System shall include two horizontal mounted close-coupled end suction centrifugal
pumps with ANSI flanged connections. Pump features to include foot supported
casing, back pull out design, top centerline discharge and hydraulically balanced
impeller. Pump shall be cast iron bronze fitted or stainless steel construction with
a replaceable shaft sleeve and mechanical seal with carbon-ceramic seal faces.

Each pump shall be provided with an individual temperature probe and purge
valve having adjustable high temperature set point and differential to sense heat
buildup in the pump casing. On sensing high temperature the probe circuit shall open
a solenoid valve that allows the heated water to flow out.

VARIABLE FREQUENCY DRIVES
See Section 26 29 23 — Variable Frequency Drive Controllers for VFD requirements.
PRESSURE SENSOR/TRANSMITTER

Provide one pressure sensor/transmitter that provides a 4 to 20 mA DC output,
compatible with the system controls, temperature and pressure requirements.
Pressure sensor/transmitter shall have zero, span and damping devices. The
transmitter shall be installed on the system discharge header and factory wired to
the control panel.

SEQUENCE OF OPERATION

Pressure Booster
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2.7

A.

The lead pump shall run only as necessary to maintain system pressure and will
be controlled automatically by means of a pressure sensor/transmitter and
programmable logic controller (PLC) programmed to prevent short cycling. If the
lead pump is unable to maintain system pressure the lag pump(s) will be called on
after a time delay and will operate in parallel with the lead pump in accordance with
the PLC program. When one pump can handle the system demand the controls
will shut down the lag pump. When a low or no flow condition is reached, the
controls will accelerate the lead pump to charge the system and hydro-pneumatic
tank then shut the lead pump down and alternate.

CONTROL PANEL

Logic Section - Provide, mount and wire on the skid a programmable logic controller

in a NEMA

1 enclosure to interface the signal from the pressure sensor to the VFD's and
provide a stabilized response to speed up or slow down or add pumps to meet
system requirements. The controller shall provide setpoint adjustment, timer
adjustment, PID functions and both system and controller self-diagnostics via
touch screen display. The touch screen display / human machine interface shall
include a 5.7” (minimum) STN display, resistive analog touch, numerical system
keyboard. All user interface set points shall be easily accessible via a password
protected display screen. Normal system operation shall be tuned to eliminate
hunting. Controller shall have one RS 485 Communication port, real time
calendar/clock and EEPROM memory transfer cartridge.

Power Section - Each system shall include a UL listed enclosed industrial control
panel in a NEMA 1 enclosure, factory wired and mounted on the steel skid. The
panel shall be furnished with individual pump disconnects with through the door
handles, pump run lights, H-O-A selector

switches and 115 volt fused control transformer and include the following features:

Control power (on-off) switch and light.

Low suction pressure shutdown circuit with auto reset, delay timer and light.
High system pressure shutdown circuit with auto reset and light.

Power failure monitoring.

Audible alarm with silence push button.

Auto alternate three equal pumps.

Auxiliary relay contacts for all alarm conditions.

PLC enable switch.

© ® N o O bk~ 0D

Individual pump temperature probe and purge valves.

=
©

Main Disconnect.

=
=

Audible and visual indication of low storage tank level (signal by others), with
silence push button.

=
N

Elapsed time meters.

Pressure Booster
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13. Flow sensor with digital display in GPM.

14. Seven day time clock for intermittent system

operation. PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements,
referenced standards and conform to codes and ordinances.

B. Install the system level and in accordance with manufacturer’s published

recommendations.

C. Locate equipment with allowance for manufacturer's recommended clearances

around unit.

D. Set entire unit on 4" high reinforced concrete equipment pad. Provide vibration
isolators and bolt skid to pad. Structurally connect equipment pad to building slab to
prevent movement.

E. Pipe discharge from all relief valves, drains and individual pump thermal purge
protection solenoid valves, indirectly to floor drain having adequate capacity to accept
discharge.

F.  Provide valved Type "L" copper branch feed to the bladder tank from system
distribution main as shown on the Contract Drawings.

3.2 FACTORY TESTING
A. The booster system shall be hydrostatically tested and shall undergo a complete

electric and hydraulic test from 0 to 100% design flow at the factory. All control
devices including transmitters and all safety features shall be factory calibrated and tested.

3.3

A.

3.4

A.

VERIFICATION AND TESTING

Verify that the pumps and prime movers have been aligned according to
manufacturers’ recommendations. Test the system performance by verifying the
operation of the pumps and system vs. the pump curves, alarms, controls, etc.
Contractor shall inform ASPA 48 hours in advance of verification and testing so that
ASPA may observe pump alignment, performance verifications, and testing of
system performance, alarms and controls.

INSTRUCTIONS AND START-UP

Provide for the service of a competent factory-trained supervising agent from the
pump package manufacturer to inspect the completed installation, start the system
and acquaint the operators with the proper operation and maintenance of the
equipment.

Pressure Booster
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END OF SECTION 22 11 23.13
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DIVISION 26
ELECTRICAL
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes: Basic Electrical Requirements specifically applicable to Division 26
Sections.

SCOPE OF WORK

The specifications describe the quality and character of the materials and methods of
installation.

The drawings and these specifications are complementary to each other in that all
apparatus, materials and equipment outlined in the Drawings and/or specified herein
shall be considered essential to the contract.

The drawings include site plans, with diagrammatic layouts showing approximate
locations of equipment and devices. Before installing, study adjacent features, and
make installation in the most logical manner in accordance with Code and Regulatory
Requirements.

The electrical symbols, notes, instructions and schedules on the drawings are included
as part of these specifications.

WORK SCHEDULE AND SEQUENCE

Install work in stages to accommodate the ASPA operational requirements. Coordinate
schedule and hours of operation with the ASPA prior to start of construction.

Coordinate installation sequence with detailed coordination shop drawings provided
under Division 01 General Requirements.

REFERENCES

ANSI/NFPA 70 - National Electrical Code
National Electrical Safety Code

SUBMITTALS

Conform to Division 01 General Requirements.

Include a transmittal form clearly indicating the Project, the name of the Contractor and
the contents of the submittal.

Include Contractor's stamp and signature indicating that the submittal has been
reviewed and conforms to Contract Documents. Submittals without Contractor’s stamp
will be returned without review.

Common Work Results for Electrical
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Identify deviations from Contract Documents, including variations and limitations.
Review of a submittal does not constitute acceptance of deviations from the Contract
Documents, unless such deviation is clearly indicated as such on the submittal, and
specifically accepted as such.

Submit shop drawings and product data, grouped to include complete systems,
products and accessories in a single package.

1. Reference catalog cuts and brochures of products to proper paragraph in
specifications. Furnish numerical index by specification article number, listing
product name, catalog number and reference to page number of submittal
brochure.

2. Arrange the submittals in the same sequence as the specifications and reference
in the upper right-hand corner, the particular specification provision for which
each submittal is intended.

3. Cross reference individual catalog numbers of substitute products to number of
specified materials.

4. Submit manufacturer's certification that equipment meets or exceeds the
minimum requirements as specified.

5. Where materials, equipment and installations are specified to conform with
societies or agencies such as ANSI, NECA, etc., submit certification of such
compliance.

6.  The submittal shall be complete and with catalog data and information properly
marked to show, among other things, material capacity and performance to meet
capacities or performance as specified or indicated

7. Mark dimensions and values in units to match those specified.

Review of the submittal is only for general conformance with design concept of project
and general compliance with information given in the contract documents. The
Contractor is responsible for confirmation and correlation of the dimensions, quantities
and sizes, for information that pertains to fabrication methods or construction
techniques, and for coordination work of all trades.

For items which are not manufactured and which have to be specifically fabricated,
submit shop drawings and details.

Ordering of equipment prior to approval of submittals is done entirely at the risk of the
Contractor.

Common Work Results for Electrical
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1.6

1.7

1.8

1.9

1.10

COORDINATION SUBMITTALS

Develop detailed coordination shop drawings in conjunction with other trades, where
required by complex and/or congested spaces, to minimize conflict, to allow for correct
sequence of installation, and to provide all required clearances. See Division 1 for
expanded requirements.

PROJECT RECORD DRAWINGS
Conform to Division 1 requirements.

Keep an accurate record of the work under this Contract, as it progresses, to be
available for inspection at all times. See individual Division 26 Sections for specific
requirements.

Upon completion of the work, transfer all changes and information onto a new set of
reproducible drawings in an orderly and legible manner.

QUALITY ASSURANCE

For actual fabrication, installation and testing of the work, use only trained and
experienced workers completely familiar with the equipment and materials, and the
manufacturer’s installation requirements.

Include the services of experienced superintendents for each sub-section who shall be
constantly in charge of the work, together with the qualified journeymen, helpers, and
laborers, required to properly unload, install, connect, adjust, start, operate and test
the work involved, including equipment and materials furnished by others.

Perform the work under this section shall be in cooperation with the work of other
trades to prevent conflict or interference and to aid in timely completion of the overall
project.

REGULATORY REQUIREMENTS

Conform to International Building Code, International Fire Code, and NFPA 101 Life
Safety Code

Electrical: Conform to NFPA 70.
FIELD CONDITIONS

Visit the project site and become familiar with field conditions including accessibility
and physical obstructions. Bid submission indicates familiarity with, and acceptance
of, field conditions.

Separate Sections cover site and utility Work. Study the complete set of contract
documents to become familiar with the entire Project including site features and
systems as related to Work in this Division. Pay special attention to Divisions featuring
equipment requiring electrical interface including pumps and controls.

Common Work Results for Electrical
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1.1

1.12

Study and become familiar with any and all peculiarities and limitations of the spaces
available for the installation of all work and materials furnished and installed under the
contract. Exercise due and particular caution to determine that all parts of work are
made quickly and easily accessible.

If any conflicts occur which necessitate departures from the Drawings, submit details
of departures and reasons therefore for written approval. Do not install the affected
equipment or related impacted wiring until approval is received.

Should there be omissions or discrepancies in the plans and specifications, or
discrepancies from actual site conditions, bring them to the attention of the APE ten
(10) working days in advance of the date of bid opening so that corrections or
clarifications can be made.

Install Work in locations shown on Drawings, unless prevented by Project conditions.
Coordinate work with that of other trades. Verify that adjacent and related construction
conforms to contract documents and to coordination shop drawings.

If Project conditions, including changes initiated by other trades or discovery of
conditions unknown at time of bid, require rearrangement of work, mark such changes
on as-built drawings. If Project conditions require unspecified materials and methods,
submit Request For Information (RFI) to the APE with drawings showing the proposed
alternative materials or methods. Obtain permission of the APE before proceeding.

All RFIs must include a proposed solution. RFIs submitted without proposed solutions
will be returned without review.

COORDINATION

Provide and coordinate all information, drawings or layouts of equipment or work under
this section which affect the work of the other trades.

In case changes in the indicated locations or arrangements are necessary due to
developed conditions in the construction, or rearrangement of furnishings, or
equipment, these changes shall be made without extra cost to the ASPA, provided the
change is ordered before work directly connected is installed, and no extra materials
are required.

EXISTING UTILITIES

The location of utilities shown on the plans are the best known information available at
time of design. Contact the appropriate agencies and confirm the information and make
arrangements for connection thereto, prior to excavation and installation of any piping
or systems.

Perform exploratory excavation and/or use locate service as needed to confirm
locations of existing underground utilities.

Common Work Results for Electrical
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1.13

PROJECT SITE VISITS

Periodic visits to the project site by the APE are for the express purpose of verifying
compliance with the contract documents. Such site visits shall not be construed as
construction supervision, i.e., the APE assumes no responsibility for providing a safe
place for the performance of the work by the Contractor or the Contractor's employees
or the safety of the supplies of the Contractor. Neither shall such site visits relieve the
Contractor of the responsibility for the discovery of his own errors and the correction of
them, nor of the responsibility of properly performing the work.

PART 2 - PRODUCTS

21

A.

2.2

23

MATERIALS AND EQUIPMENT
See Drawings and individual Sections of Division 26.
SUBSTITUTIONS

Conform to Division 1 requirements. Conformance to construction documents is the
responsibility of the substitutor, regardless of approval.

Layout on drawings, including space allotted for clearances, access, etc., is based on
performance and physical attributes of equipment specified and/or scheduled on plans.
Coordinate with other systems, subsystems and trades as required when using
substituted materials or equipment.

If the use of substitute materials or equipment requires alternate arrangement of
equipment, fixtures, devices, wiring or accessories, prepare drawings showing
proposed changes. Obtain permission of the APE before proceeding.

If the use of substitute materials or equipment results in different performance than that
provided by the specified materials or equipment, adjust Work as required to provide
parity performance, at no additional cost to the ASPA. Obtain permission of the APE
before proceeding.

If the use of substitute materials or equipment results in an increase in the cost,
including changes to the Work of other trades, pay for any said increase in cost.

See Drawings and individual Sections of Division 26 for further specific information
required for substitutions.

REFERENCE TO SCHEDULES AND DRAWINGS

Refer to schedules on drawings for equipment identification, features, ratings,
configuration, performance and design requirements.

Common Work Results for Electrical
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PART 3 - EXECUTION

31

A.

INSTALLATION

See Drawings and individual Sections of Division 26. In addition the following general
requirements shall apply:

1. Obtain Manufacturer's printed installation instruction to aid in properly executing
work of installing equipment whenever such instructions are available. Submit
copies of such instructions to the Architect APE prior to time of installation.

2. Install equipment in a neat and workmanlike manner. Align, level and adjust for
satisfactory appearance and operation. Install so that connection and
disconnection of wiring and accessories can be made readily, and so that all
parts are easily accessible for inspection, operation, maintenance and repair.

END OF SECTION 26 05 00
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

1.3

A.

1.4

A.

1.5

A.

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. Copper building wire rated 600 V or less.

DEFINITIONS

RoHS: Restriction of Hazardous Substances.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

PART 2 - PRODUCTS

21

A.

COPPER BUILDING WIRE

Description: Flexible, insulated and uninsulated, drawn copper current-carrying
conductor with an overall insulation layer or jacket, or both, rated 600 V or less.

Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and use.

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to
UL's "Wire and Cable Marking and Application Guide."

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with
ASTM B 8 or ASTM B 496 for stranded conductors.

Low-Voltage Electrical Power Conductors
and Cables
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2.2

PART 3

31

3.2

3.3

Conductor Insulation:

1. Type THHN and Type THWN-2: Comply with UL 83.

2. Type XHHW-2: Comply with UL 44.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated; listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location
and use.

- EXECUTION

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS
AND WIRING METHODS

Service Entrance: Type XHHW-2, single conductors in raceway.
Exposed Feeders: Type XHHW-2, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type XHHW-2, single conductors in raceway.

Exposed Branch Circuits: Type THHN/THWN-2, single conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

VFC Output Circuits: Type XHHW-2 in metal conduit.
CONDUCTORS AND CABLES
Complete raceway installation between conductor and cable termination points

according to Section 26 05 33 "Raceways and Boxes for Electrical Systems" prior to
pulling conductors and cables.

Low-Voltage Electrical Power Conductors
and Cables
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3.4

3.5

3.6

Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
manufacturer's recommended maximum pulling tensions and sidewall pressure
values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips,
that will not damage cables or raceway.

Support cables according to Section 26 05 29 "Hangers and Supports for Electrical
Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material and
that possess equivalent or better mechanical strength and insulation ratings than un-
spliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of
slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 26 05 53
"Identification for Electrical Systems."

Identify each spare conductor at each end with identity number and location of other
end of conductor, and identify as spare conductor.

FIELD QUALITY CONTROL

Perform tests and inspections.

1.  After installing conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors for compliance with
requirements.

2. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and
correct connection according to the single-line diagram.

b.  Test bolted connections for high resistance using one of the following:
1) A low-resistance ohmmeter.
2)  Calibrated torque wrench.
Low-Voltage Electrical Power Conductors

and Cables
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B.

C.

4.

g.
h.

3)  Thermographic survey.

Inspect compression-applied connectors for correct cable match and
indentation.

Inspect for correct identification.

Inspect cable jacket and condition.

Insulation-resistance test on each conductor for ground and adjacent
conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-
V dc for 600-V rated cable for a one-minute duration.

Continuity test on each conductor and cable.

Uniform resistance of parallel conductors.

Initial Infrared Scanning: After Substantial Completion, but before Final
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG
and larger. Remove box and equipment covers so splices are accessible to
portable scanner. Correct deficiencies determined during the scan.

a.

Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

Record of Infrared Scanning: Prepare a certified report that identifies
switches checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switch 11 months after date of Substantial Completion.

Cables will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports to record the following:

1.

2.

Procedures used.

Results that comply with requirements.

Results that do not comply with requirements, and corrective action taken to
achieve compliance with requirements.

END OF SECTION 26 05 19
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

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 grounding and bonding systems and equipment.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans showing dimensioned locations of grounding features
specified in "Field Quality Control" Article, including the following:

1. Testwells.
2. Ground rods.
B.  Field quality-control reports.
1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation,
and maintenance manuals.

1. In addition to items specified in Section 01 78 23 "Operation and Maintenance
Data," include the following:

a. Plans showing as-built, dimensioned locations of grounding features
specified in "Field Quality Control" Article, including the following:

1) Testwells.
2)  Ground rods.

b. Instructions for periodic testing and inspection of grounding features at test
wells based on NFPA 70B.

Grounding and Bonding for Electrical
Systems
260526-1



PART 2
21

A.

2.2

23

Systems

1) Tests shall determine if ground-resistance or impedance values
remain within specified maximums, and instructions shall
recommend corrective action if values do not.

2)  Include recommended testing intervals.

- PRODUCTS

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.

3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in
diameter.

4, Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

5. Bonding Jumper: Copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

CONNECTORS
Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
applications in which used and for specific types, sizes, and combinations of

conductors and other items connected.

Irreversible Compression Connectors: IEEE 837; UL 467: High strength copper
irreversible compression ground connection system.

Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions

Cable-to-Cable Connectors: Compression type, copper or copper alloy.

Conduit Hubs: Mechanical type, terminal with threaded hub.

Grounding and Bonding for Electrical
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A.
PART 3
31

A.

3.2

Systems

Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head
bolt.

Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set
screw.

Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-
stud lengths, capable of single and double conductor connections.

U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
Water Pipe Clamps:
1. Mechanical type, two pieces with stainless-steel bolts.
a. Material: Die-cast zinc alloy.
b. Listed for direct burial.
GROUNDING ELECTRODES
Ground Rods: Copper-clad Stainless steel; 3/4 inch by 10 feet .
- EXECUTION
APPLICATIONS

Conductors: Install solid conductor for No.8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Irreversible compression connectors except at test
wells and as otherwise indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

Equipment grounding conductors and grounding electrode conductors shall be

connected to the ground bus. Install a main bonding jumper between the neutral and
ground buses.

Grounding and Bonding for Electrical
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3.3

3.4

Systems

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Grounding Manholes and Hand-holes: Install a driven ground rod through manhole or
hand-hole floor, close to wall, and set rod depth so 4 inches will extend above finished
floor. If necessary, install ground rod before manhole is placed and provide No. 1/0
AWG bare, tinned-copper conductor from ground rod into manhole through a
waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor
with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating
sleeve from 2 inches above to 6 inches below concrete. Seal floor opening with
waterproof, non-shrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or
hand-hole, to ground rod or grounding conductor. Make connections with No. 4 AWG
minimum, stranded, hard-drawn copper bonding conductor. Train conductors level or
plumb around corners and fasten to manhole walls. Connect to cable armor and
cable shields according to written instructions by manufacturer of splicing and
termination kits.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring
around the pad. Ground pad-mounted equipment and noncurrent-carrying metal items
associated with substations by connecting them to underground cable and grounding
electrodes. Install tinned-copper conductor not less than No. 2 AWG for ground ring
and for taps to equipment grounding terminals. Bury ground ring not less than 6 inches
from the foundation.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with all feeders and branch circuits.
Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate
insulated equipment grounding conductor in addition to grounding conductor installed
with branch-circuit conductors.

Metallic Fences: Comply with requirements of IEEE C2.

1. Grounding Conductor: Bare copper, not less than No. 8 AWG.

2. Gates: Shall be bonded to the grounding conductor with a flexible bonding
jumper.

3. Barbed Wire: Strands shall be bonded to the grounding conductor.

Grounding and Bonding for Electrical
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Systems

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and
as otherwise indicated. Make connections without exposing steel or damaging
coating if any.

2. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of hand-hole. Hand-holes
are specified in Section 26 05 43 "Underground Ducts and Raceways for Electrical
Systems," and shall be at least 12 inches deep, with cover.

1. Install at least one test well for each service unless otherwise indicated. Install
at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main metal
water service entrances to building. Connect grounding conductors to main metal
water service pipes; use a bolted clamp connector or bolt a lug-type connector
to a pipe flange by using one of the lug bolts of the flange. Where a dielectric
main water fitting is installed, connect grounding conductor on street side of
fitting. Bond metal grounding conductor conduit or sleeve to conductor at each
end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

Grounding and Bonding for Electrical
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3. Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.

F.  Concrete-Encased Grounding Electrode (Underground): Fabricate according to
NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least
20 feet long. If reinforcing is in multiple pieces, connect together by the usual steel tie
wires or exothermic welding to create the required length.

Grounding and Bonding for Electrical

Systems
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Systems

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

1.

After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding
terminal, at ground test wells, and at individual ground rods. Make tests at
ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other
artificial means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Prepare dimensioned Drawings locating each test well, ground rod and ground-
rod assembly, and other grounding electrodes. Identify each by letter in
alphabetical order, and key to the record of tests and observations. Include the
number of rods driven and their depth at each location, and include observations
of weather and other phenomena that may affect test results. Describe measures
taken to improve test results.

Grounding system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

Report measured ground resistances that exceed the following values:

1.

2.

3.

Power and Lighting Equipment or System with Capacity of 500 kVA and Less:
15 ohms.

Substations and Pad-Mounted Equipment: 5 ohms.

Manhole Grounds: 10 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 05 26
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SECTION 26 05 33
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

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:

Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.

Boxes, enclosures, and cabinets.

P 0w NP

Hand-holes and boxes for exterior underground cabling.

Related Requirements:

1. Section 26 05 43 - Underground Ducts and Raceways for Electrical Systems for
exterior duct-banks, manholes, and underground utility construction.

DEFINITIONS
GRC: Galvanized rigid steel conduit.
SUBMITTALS

Product Data: For surface raceways, wire-ways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: For custom enclosures and cabinets. Include plans, elevations,
sections, and attachment details.

PART 2 - PRODUCTS

21

A.

METAL CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

GRC: Comply with ANSI C80.1 and UL 6.
PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.

Raceways and Boxes for Electrical Systems
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2.2

23

2. Coating Thickness: 0.040 inch minimum.
LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and
NFPA 70.

2. Fittings for EMT:
a. Material: Steel.
b.  Type: Setscrew or compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch,
with overlapping sleeves protecting threaded joints.

Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS AND FITTINGS

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled
as defined in NFPA 70, by a qualified testing agency, and marked for intended location
and application.

RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
Fittings for LENC: Comply with UL 514B.

Solvents and Adhesives: As recommended by conduit manufacturer.

1. VOC Content: 510 g/L or less for PVC conduit and fittings.

2. Low-Emitting Material Requirements: As recommended by solvent and adhesive
manufacturer and that complies with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."~$s~72~S$.

BOXES, ENCLOSURES AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and
cabinets installed in wet locations shall be listed for use in wet locations.

Raceways and Boxes for Electrical Systems
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Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD,
with gasketed cover.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773,
galvanized, cast iron with gasketed cover.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.

Gangable boxes are prohibited.

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

General Requirements for Hand-holes and Boxes:

1.

Boxes and hand-holes for use in underground systems shall be designed and
identified as defined in NFPA 70, for intended location and application.

Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Polymer-Concrete Hand-holes and Boxes with Polymer-Concrete Cover: Molded of sand
and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass,
or a combination of the two.

1.

2.

Standard: Comply with SCTE 77.

Configuration: Designed for flush burial with closed bottom unless otherwise
indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure and hand-hole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering
ducts for secure, fixed installation in enclosure wall.

Hand-holes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable
racks and pulling-in irons installed before concrete is poured.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

Hand-hole and Pull-Box Prototype Test: Test prototypes of hand-holes and boxes for
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products
supplied.

1.

Tests of materials shall be performed by an independent testing agency.

Raceways and Boxes for Electrical Systems
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Strength tests of complete boxes and covers shall be by either an independent
testing agency or manufacturer. A qualified registered professional Engineer shall
certify tests by manufacturer.

Testing machine pressure gages shall have current calibration certification
complying with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

31

A.

3.2

RACEWAY APPLICATION

Outdoors: Apply raceway products as specified below unless otherwise indicated:

1.

2.

5.

Exposed Conduit: GRC.
Concealed Conduit, Aboveground: GRC.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried or concrete
encased as indicated on plans.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 4X stainless steel.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1.

Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise
indicated. Comply with NEMA FB 2.10.

PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating
after installing conduits and fittings. Use sealant recommended by fitting
manufacturer and apply in thickness and number of coats recommended by
manufacturer.

Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Do not install nonmetallic conduit where ambient temperature exceeds 120 degree F.

INSTALLATION

Comply with NECA1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter.

Complete raceway installation before starting conductor installation.

Raceways and Boxes for Electrical Systems
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Comply with requirements in Section 26 05 29 "Hangers and Supports for Electrical
Systems" for hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except
for control wiring conduits, for which fewer bends are allowed. Support within 12 inches
of changes in direction.

Support conduit within 12 inches of enclosures to which attached.
Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure raceways to reinforcement at maximum 10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by APE
for each specific location.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints. Follow
compound manufacturer's written instructions.

Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and
insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated
with locknuts. Install insulated throat metal grounding bushings on service conduits.

Install raceways square to the enclosure and terminate at enclosures with locknuts.
Install locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to assure a
continuous ground path.

Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

Raceways and Boxes for Electrical Systems
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3.3

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with
not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull
wire. Cap underground raceways designated as spare above grade alongside raceways
in use.

Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them
with listed sealing compound. For concealed raceways, install each fitting in a flush steel
box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.
Install raceway sealing fittings according to NFPA 70.

Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:

1.  Where conduits pass into hazardous locations.
2. Where otherwise required by NFPA 70.
Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
of flexible conduit for equipment subject to vibration, noise transmission, or movement;
and for transformers and motors.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

Fasten junction and pull boxes to or support from structure. Do not support boxes by
conduits.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Section 31 23 00.00 20 for pipe less than 6 inches in
nominal diameter.

2. Install backfill as specified in Section 31 23 00.00 20.

3.  After installing conduit, backfill and compact. Start at tie-in point, and work toward
end of conduit run, leaving conduit at end of run free to move with expansion and
contraction as temperature changes during this process. Firmly hand tamp backfill
around conduit to provide maximum supporting strength. After placing controlled
backfill to within 12 inches of finished grade, make final conduit connection at end
of run and complete backfilling with normal compaction as specified in Section 31
23 00.00 20.

Raceways and Boxes for Electrical Systems
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3.5

4. Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through floor unless otherwise indicated. Encase elbows for
stub-up ducts throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment
and at entrances through slab.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete for a minimum of 12 inches on
each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate foundations, extend steel conduit horizontally a minimum
of 60 inches from edge of foundation or equipment base. Install insulated
grounding bushings on terminations at equipment.

6. Underground Warning Tape: Comply with requirements in Section 26 05 53
"Identification for Electrical Systems."

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install hand-holes and boxes level and plumb and with orientation and depth coordinated
with connecting conduits to minimize bends and deflections required for proper
entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future cables
but short enough to preserve adequate working clearances in enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes
for terminating fittings to be used, and seal around penetrations after fittings are installed.
PROTECTION

Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 26 05 33
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SECTION 26 05 43
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

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:

Metal conduits and fittings, including GRC and PVC-coated steel conduit.
Rigid nonmetallic duct.

Duct accessories.

Precast concrete hand-holes.

Polymer concrete hand-holes and boxes with polymer concrete cover.
Precast manholes.

Cast-in-place manholes.

© N O Ok o0DbdRE

Utility structure accessories.

DEFINITIONS

Direct Buried: Duct or a duct bank that is buried in the ground, without any additional
casing materials such as concrete.

Duct: A single duct or multiple ducts. Duct may be either installed singly or as component
of a duct bank.

Duct Bank:

1.  Two or more ducts installed in parallel, with or without additional casing materials.
2. Multiple duct banks.

GRC: Galvanized rigid (steel) conduit.

Traffic ways: Locations where vehicular or pedestrian traffic is a normal course of events.
SUBMITTALS

Product Data: For each type of product.

1. Include duct-bank materials, including spacers and miscellaneous components.

Underground Ducts and Raceways
for Electrical Systems
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2. Include duct, conduits, and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.
Include accessories for manholes, hand-holes, boxes, and other utility structures.
Include underground-line warning tape.

Include warning planks.

Shop Drawings:

1. Precast or Factory-Fabricated Underground Utility Structures:

a. Include plans, elevations, sections, details, attachments to other work, and
accessories.

b. Include duct entry provisions, including locations and duct sizes.

C. Include reinforcement details.

d. Include frame and cover design and manhole chimneys.

e. Include ladder details.

f. Include grounding details.

g. Include dimensioned locations of cable rack inserts, pulling-in and lifting
irons, and sumps.

h. Include joint details.

2. Factory-Fabricated Hand-holes and Boxes Other Than Precast Concrete:

a. Include dimensioned plans, sections, and elevations, and fabrication and
installation details.

Include duct entry provisions, including locations and duct sizes.

Include cover design.

Include grounding details.

© o o o

Include dimensioned locations of cable rack inserts, and pulling-in and lifting

irons.

INFORMATIONAL SUBMITTALS

Duct and Duct-Bank Coordination Drawings: Show duct profiles and coordination with
other utilities and underground structures.
1. Include plans and sections, drawn to scale, and show bends and locations of
expansion fittings.
Underground Ducts and Raceways

for Electrical Systems
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1.8

2. Drawings shall be signed and sealed by a qualified professional engineer.

Qualification Data: For professional engineer and testing agency responsible for testing
nonconcrete hand-holes and boxes.

Product Certificates: For concrete and steel used in precast concrete manholes and
hand-holes, as required by ASTM C 858.

Source quality-control reports.
Field quality-control reports.
MAINTENANCE MATERIALS SUBMITTALS

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

Furnish cable-support stanchions, arms, insulators, and associated fasteners in
guantities equal to 5 percent of quantity of each item installed.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
FIELD CONDITIONS

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by ASPA or others unless permitted under the following conditions, and then

only after arranging to provide temporary electrical service according to requirements

indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed
interruption of electrical service.

2. Do not proceed with interruption of electrical service without Construction

Manager's written permission.

Ground Water: Assume ground-water level is at grade level unless a lower water table
is noted on Drawings.

PART 2 - PRODUCTS

21

A.

METAL CONDUIT AND FITTINGS
GRC: Comply with ANSI C80.1 and UL 6.
Coated Steel Conduit; PVC-coated GRC.

1. Comply with NEMA RN 1.

Underground Ducts and Raceways
for Electrical Systems
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24

2. Coating Thickness: 0.040 inch, minimum.

Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory,
and marked for intended location and application.

RIGID NON-METALLIC DUCT
Underground Plastic Utilities Duct: Type EPC-40-PVC RNC, complying with
NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same

manufacturer as duct.

Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory,
and marked for intended location and application.

Solvents and Adhesives: As recommended by conduit manufacturer.

DUCT ACCESSORIES

Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size
of duct with which used, and selected to provide minimum duct spacing indicated while

supporting duct during concreting or backfilling.

Underground-Line Warning Tape: Comply with requirements for underground-line
warning tape specified in Section 260553 "Identification for Electrical Systems."

1. Color: Red dye added to concrete during batching.

2. Mark each plank with "ELECTRIC" in 2-inches high, 3/8-inch- deep letters.
PRECAST CONCRETE HANDHOLES AND BOXES

Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and
bottom unless open-bottom enclosures are indicated. Frame and cover shall form top of
enclosure and shall have load rating consistent with that of hand-hole or box.

Comply with ASTM C 858 for design and manufacturing processes.

Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed
cover hook eyes and tamper-resistant, captive, cover-securing bolts.

Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover hook
eyes and tamper-resistant, captive, cover-securing bolts.

Frame and Cover: Weatherproof steel frame, with hinged steel access door assembly
with tamper-resistant, captive, cover-securing bolts.

1. Cover Hinges: Concealed, with hold-open ratchet assembly.
2. Cover Handle: Recessed.
Underground Ducts and Raceways
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Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
Cover Legend: Molded lettering, "ELECTRIC."

Configuration: Units shall be designed for flush burial and have integral closed bottom
unless otherwise indicated.

Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as
enclosure.

1. Extension shall provide increased depth of 12 inches

2. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability

properties necessary to withstand maximum hydrostatic pressures at the installation

location with the ground-water level at grade.

Knockout Panels: Precast openings in walls, arranged to match dimensions and

elevations of approaching duct, plus an additional 12 inches vertically and horizontally

to accommodate alignment variations.

1. Splayed or Center window location.

2. Knockout panels shall be located no less than 6 inches from interior surfaces of
walls, floors, or frames and covers of hand-holes, but close enough to corners to

facilitate racking of cables on walls.

3. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement
for field cutting and bending to tie in to concrete envelopes of duct.

4. Knockout panels shall be framed with at least two additional No. 3 steel reinforcing
bars in concrete around each opening.

5. Knockout panels shall be 1-1/2 to 2 inches thick.

Duct Entrances in Hand-hole Walls: Cast end-bell or duct-terminating fitting in wall for
each entering duct.

1.  Type and size shall match fittings to duct to be terminated.

2. Fittings shall align with elevations of approaching duct and be located near interior
corners of hand-holes to facilitate racking of cable.

Hand-holes 12 inches wide by 24 inches long and larger shall have inserts for cable
racks and pulling-in irons installed before concrete is poured.

Underground Ducts and Raceways
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2.6

POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE
COVER

Description: Molded of sand and aggregate, bound together with a polymer resin, and
reinforced with steel or fiberglass or a combination of the two.

Standard: Comply with SCTE 77. Comply with tier requirements in "Underground
Enclosure Application” Article.

Color: Gray.

Configuration: Units shall be designed for flush burial and have closed bottom unless
otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
Cover Legend: Molded lettering, "ELECTRIC."

Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for
secure, fixed installation in enclosure wall.

Hand-holes 12 inches wide by 24 inches long and larger shall have factory-installed
inserts for cable racks and pulling-in irons.

PRECAST MANHOLES

Description: One-piece units and units with interlocking mating sections, complete with
accessories, hardware, and features.

Comply with ASTM C 858.

Structural Design Loading: Comply with requirements in "Underground Enclosure
Application” Article.

Knockout Panels: Precast openings in walls, arranged to match dimensions and
elevations of approaching duct, plus an additional 12 inches vertically and horizontally
to accommodate alignment variations.

1. Splayed or Center window location.

2. Knockout panels shall be located no less than 6 inches from interior surfaces of
walls, floors, or roofs of manholes, but close enough to corners to facilitate racking
of cables on walls.

3. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement
for field cutting and bending to tie in to concrete envelopes of duct.

Underground Ducts and Raceways
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2.7

4. Knockout panel shall be framed with at least two additional No. 3 steel reinforcing
bars in concrete around each opening.

5. Knockout panels shall be 1-1/2 to 2 inches thick.

Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

1.  Type and size shall match fittings to duct to be terminated.

2. Fittings shall align with elevations of approaching duct and be located near interior
corners of manholes to facilitate racking of cable.

Ground Rod Sleeve: Provide a 3-inch PVC sleeve in manhole floors 2 inches from the
wall adjacent to, but not underneath, the duct entering the structure.

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation
location with the ground-water level at grade.

CAST-IN-PLACE MANHOLES

Description: Underground utility structures, constructed in place, complete with
accessories, hardware, and features. Include concrete knockout panels for duct entrance
and sleeve for ground rod.

Materials: Comply with ASTM C 858 and with Section 03 30 53 "Miscellaneous Cast-in-
Place Concrete."

Structural Design Loading: As specified in "Underground Enclosure Application" Article.
UTILITY STRUCTURE ACCESSORIES

Accessories for Utility Structures: Utility equipment and accessory items used for utility
structure access and utility support, listed and labeled for intended use and application.

Manhole Frames, Covers, and Chimney Components: Comply with structural design
loading specified for manhole.

1. Frame and Cover: Weatherproof, gray cast iron complying with
ASTM A 48/A 48M, Class 30B with milled cover-to-frame bearing surfaces;
diameter, 29 inches.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.

b. Special Covers: Recess in face of cover designed to accept finish material
in paved areas.

2. Cover Legend: Cast in. Selected to suit system.

Underground Ducts and Raceways
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a. Legend: "ELECTRIC-LV" for duct systems with power wires and cables for
systems operating at 600 V and less.

b. Legend: "ELECTRIC-HV" for duct systems with medium-voltage cables.

3. Manhole Chimney Components: Precast concrete rings with dimensions matched
to those of roof opening.

a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with
ASTM C 270, Type M, except for quantities less than 2.0 cu. ft. where
packaged mix complying with ASTM C 387, Type M, may be used.

b. Seal joints watertight using preformed plastic or rubber complying with
ASTM C 990. Install sealing material according to sealant manufacturers'
written instructions.

Manhole Sump Frame and Grate: ASTM A 48/A 48M, Class 30B, gray cast iron.

Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2-inches-
diameter eye, and 1-by-4-inches bolt.

1. Working Load Embedded in 6-Inch, 4000-psi Concrete: 13,000-Ibf minimum
tension.

Pulling Eyes in Nonconcrete Walls: Eyebolt with reinforced fastening, 1-1/4-inch-
diameter eye, rated 2500-Ibf minimum tension.

Pulling-in and Lifting Irons in Concrete Floors: 7/8-inch diameter, hot-dip galvanized,
bent steel rod; stress relieved after forming; and fastened to reinforcing rod. Exposed
triangular opening.

1. Ultimate Yield Strength: 40,000-Ibf shear and 60,000-Ibf tension.
Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: Flared,

threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic
material; 1/2-inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum at base.

1. Tested Ultimate Pullout Strength: 12,000 Ibf minimum.

Ground Rod Sleeve: 3-inch PVC sleeve in manhole floors 2 inches from the wall adjacent
to, but not underneath, the ducts routed from the facility.

Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-steel-
wedge type with stainless-steel expander clip with 1/2-inch bolt, 5300-Ibf rated pullout
strength, and minimum 6800-Ibf rated shear strength.

Cable Rack Assembly: Steel, hot-dip galvanized, except insulators.

Underground Ducts and Raceways
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A.

1. Stanchions: T-section or channel; 2-1/4-inch nominal size; punched with 14 holes
on 1-1/2-inch centers for cable-arm attachment.

2. Arms: 1-1/2 inches wide, lengths ranging from 3 inches with 450-lb minimum
capacity to 18 inches with 250-Ib minimum capacity. Arms shall have slots along
full length for cable ties and be arranged for secure mounting in horizontal position
at any vertical location on stanchions.

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on cable
arms.

Duct-Sealing Compound: Non-hardening, safe for contact with human skin, not
deleterious to cable insulation, and workable at temperatures as low as 35 deg F.
Capable of withstanding temperature of 300 deg F without slump and adhering to clean
surfaces of plastic ducts, metallic conduit, conduit and duct coatings, concrete, masonry,
lead, cable sheaths, cable jackets, insulation materials, and common metals.

Fixed Manhole Ladders: Arranged for attachment to roof or wall and floor of manhole.
Ladder and mounting brackets and braces shall be fabricated from nonconductive,
structural-grade, fiberglass-reinforced resin.

Cover Hooks: Heavy duty, designed for lifts 60 Ibf and greater. Two required.
SOURCE QUALITY CONTROL

Test and inspect precast concrete utility structures according to ASTM C 1037.

PART 3 - EXECUTION

31

A.

3.2

PREPARATION

Coordinate layout and installation of duct, duct bank, manholes, hand-holes, and boxes
with final arrangement of other utilities, site grading, and surface features as determined
in the field. Notify Architect if there is a conflict between areas of excavation and existing
structures or archaeological sites to remain.

Coordinate elevations of duct and duct-bank entrances into manholes, hand-holes, and
boxes with final locations and profiles of duct and duct banks, as determined by
coordination with other utilities, underground obstructions, and surface features. Revise
locations and elevations as required to suit field conditions and to ensure that duct and
duct bank will drain to manholes and hand-holes, and as approved by Architect.

Clear and grub vegetation to be removed, and protect vegetation to remain according to
Section 02 41 00 - Demolition.

UNDERGROUND DUCT APPLICATION

Duct for Electrical Cables More Than 600 V: Type EPC-40-PVC RNC, concrete-
encased unless otherwise indicated.

Underground Ducts and Raceways
for Electrical Systems
260543-9



3.3

3.4

Duct for Electrical Feeders 600 V and Less: Type EPC-40-PVC RNC, concrete-encased
where indicated.

Duct for Electrical Branch Circuits: Type EPC-40-PVC RNC, direct-buried unless
otherwise indicated.

Stub-ups: PVC-coated GRC.
UNDERGROUND ENCLOSURE APPLICATION
Hand-holes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17 structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to
Occasional, Non-deliberate Loading by Heavy Vehicles: Precast concrete,
AASHTO HB 17, H-20 or Polymer concrete, SCTE 77, Tier 15 structural load
rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Non-deliberate
Loading by Vehicles: Precast concrete, AASHTO HB 17, H-10 or Polymer
concrete units, SCTE 77, Tier 8 structural load rating.

4. Cover design load shall not exceed the design load of the hand hole or box.
Manholes: Precast or cast-in-place concrete.

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or
Medium Vehicles: H-20 structural load rating according to AASHTO HB 17.

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10
load rating according to AASHTO HB 17.

EARTHWORK

Excavation and Backfill: Comply with Section 31 23 00.00 20 but do not use heavy-duty,
hydraulic-operated, compaction equipment.

Restoration: Replace area immediately after backfilling is completed or after construction
vehicle traffic in immediate area is complete.

Restore surface features at areas disturbed by excavation, and re-establish original
grades unless otherwise indicated. Replace removed sod immediately after backfilling is
completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
Restore vegetation and include necessary top-soiling, fertilizing, liming, seeding,
sodding, sprigging, and mulching. Cut and patch existing pavement in the path of
underground duct, duct bank, and underground structures.

Underground Ducts and Raceways
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3.5

DUCT AND DUCT-BANK INSTALLATION

Where indicated on Drawings, install duct, spacers, and accessories into the duct-bank
configuration shown. Duct installation requirements in this Section also apply to duct
bank.

Install duct according to NEMA TCB 2.

Slope: Pitch duct a minimum slope of 1:300 down toward manholes and hand-holes and
away from buildings and equipment. Slope duct from a high point between two
manholes, to drain in both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, 12.5 feet, 25 feet,
both horizontally and vertically, at other locations unless otherwise indicated.

1. Duct shall have maximum of two 90 degree bends or the total of all bends shall be
no more 180 degrees between pull points.

Joints: Use solvent-cemented joints in duct and fittings and make watertight according
to manufacturer's written instructions. Stagger couplings so those of adjacent duct do
not lie in same plane.

Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel
to underground steam lines, perform calculations showing the duct will not be subject to
environmental temperatures above 40 deg C. Where environmental temperatures are
calculated to rise above 40 deg C, and anywhere the duct crosses above an
underground steam line, install insulation blankets listed for direct burial to isolate the
duct bank from the steam line.

End Bell Entrances to Manholes and Concrete and Polymer Concrete Hand-holes: Use
end bells, spaced approximately 10 inches o.c. for 5-inch duct, and vary proportionately
for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell,
without reducing duct slope and without forming a trap in the line.

2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in
each duct in the area of disturbed earth adjacent to manhole or hand-hole. Install
an expansion fitting near the center of all straight line direct-buried duct with
calculated expansion of more than 3/4 inch.

3. Grout end bells into structure walls from both sides to provide watertight entrances.

Terminator Entrances to Manholes and Concrete and Polymer Concrete Hand-holes:
Use manufactured, cast-in-place duct terminators, with entrances into structure spaced
approximately 6 inches o.c. for 4-inch duct, and vary proportionately for other duct sizes.

Underground Ducts and Raceways
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Begin change from regular spacing to terminator spacing 10 feet from the
terminator, without reducing duct line slope and without forming a trap in the line.

Expansion and Deflection Fittings: Install an expansion and deflection fitting in
each duct in the area of disturbed earth adjacent to manhole or hand-hole. Install
an expansion fitting near the center of all straight line duct with calculated
expansion of more than 3/4 inch.

Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare
duct at terminations. Use sealing compound and plugs to withstand at least 15-psig
hydrostatic pressure.

Pulling Cord: Install 200-Ibf test nylon cord in empty ducts.

Concrete-Encased Ducts and Duct Bank:

1.

Excavate trench bottom to provide firm and uniform support for duct. Prepare
trench bottoms as specified in Section 312000 "Earth Moving" for pipes less than
6 inches in nominal diameter.

Width: Excavate trench 12 inches wider than duct on each side.
Width: Excavate trench 3 inches wider than duct on each side.

Depth: Install so top of duct envelope is at least 24 inches below finished grade in
areas not subject to deliberate traffic, and at least 30 inches below finished grade
in deliberate traffic paths for vehicles unless otherwise indicated.

Support duct on duct spacers coordinated with duct size, duct spacing, and
outdoor temperature.

Spacer Installation: Place spacers close enough to prevent sagging and deforming
of duct, with not less than four spacers per 20 feet of duct. Place spacers within 24
inches of duct ends. Stagger spacers approximately 6 inches between tiers.
Secure spacers to earth and to duct to prevent floating during concreting. Tie entire
assembly together using fabric straps; do not use tie wires or reinforcing steel that
may form conductive or magnetic loops around ducts or duct groups.

Minimum Space between Duct: 3 inches between edge of duct and exterior
envelope wall, 2 inches between ducts for like services, and 4 inches between
power and communications ducts.

Elbows: Use manufactured GRC elbows for stub-ups.

a. Couple RNC duct to GRC with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b. Stub-ups to Outdoor Equipment: Extend concrete-encased GRC horizontally
a minimum of 60 inches from edge of base. Install insulated grounding
bushings on terminations at equipment.
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10.

11.

12.

13.

Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth
and where indicated. Arrange reinforcing rods and ties without forming conductive
or magnetic loops around ducts or duct groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-
supporting and concrete envelope can be poured without soil inclusions;
otherwise, use forms.

Concrete Cover: Install a minimum of 3 inches of concrete cover between edge of
duct to exterior envelope wall, 2 inches between duct of like services, and 4 inches
between power and communications ducts.

Concreting Sequence: Pour each run of envelope between manholes or other
terminations in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and
contraction of duct as its temperature changes during and after the pour. Use
expansion fittings installed according to manufacturer's written instructions,
or use other specific measures to prevent expansion-contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane
and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches
into concrete on both sides of joint near corners of envelope.

Pouring Concrete: Comply with requirements in "Concrete Placement" Article in
Section 03 30 53 "Miscellaneous Cast-in-Place Concrete." Place concrete
carefully during pours to prevent voids under and between duct and at exterior
surface of envelope. Do not allow a heavy mass of concrete to fall directly onto
ducts. Allow concrete to flow around duct and rise up in middle, uniformly filling all
open spaces. Do not use power-driven agitating equipment unless specifically
designed for duct-installation application.

Direct-Buried Duct and Duct Bank:

1.

Excavate trench bottom to provide firm and uniform support for duct. Comply with
requirements in Section 31 20 00.00 20. Moving" for preparation of trench bottoms
for pipes less than 6 inches in nominal diameter.

Width: Excavate trench 12 inches wider than duct on each side.
Width: Excavate trench 3 inches wider than duct on each side.

Depth: Install top of duct at least 36 inches below finished grade unless otherwise
indicated.

Set elevation of bottom of duct bank below frost line.

Support ducts on duct spacers coordinated with duct size, duct spacing, and
outdoor temperature.
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10.

11.

Spacer Installation: Place spacers close enough to prevent sagging and deforming
of duct, with not less than four spacers per 20 feet of duct. Place spacers within 24
inches of duct ends. Stagger spacers approximately 6 inches between tiers.
Secure spacers to earth and to ducts to prevent floating during concreting. Tie
entire assembly together using fabric straps; do not use tie wires or reinforcing
steel that may form conductive or magnetic loops around ducts or duct groups.

Install duct with a minimum of 3 inches between ducts for like services and 6 inches
between power and communications duct.

Elbows: Install manufactured duct elbows at changes of direction in duct direction
unless otherwise indicated. Encase elbows for stub-up ducts throughout length of
elbow.

Install manufactured GRC elbows for stub-ups.

a. Couple RNC duct to GRC with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b. Stub-ups to Outdoor Equipment: Extend concrete-encased GRC horizontally
a minimum of 60 inches from edge of base. Install insulated grounding
bushings on terminations at equipment.

After installing first tier of duct, backfill and compact. Start at tie-in point and work
toward end of duct run, leaving ducts at end of run free to move with expansion
and contraction as temperature changes during this process. Repeat procedure
after placing each tier. After placing last tier, hand place backfill to 4 inches over
duct and hand tamp. Firmly tamp backfill around ducts to provide maximum
supporting strength. Use hand tamper only. After placing controlled backfill over
final tier, make final duct connections at end of run and complete backfilling with
normal compaction. Comply with requirements in Section 31 23 00.00 20 for
installation of backfill materials.

a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum

of 6 inches above top level of duct.

b. Place minimum 6 inches of engineered fill above concrete encasement of
duct.

Underground-Line Warning Tape: Bury non-conducting or conducting underground line
specified in Section 26 05 53 "Identification for Electrical Systems" no less than 12 inches
above all concrete-encased duct and duct banks and approximately 12 inches below
grade. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an
additional warning tape for each 12-inch increment of duct-bank width over a nominal 18
inches . Space additional tapes 12 inches apart, horizontally.

INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

Cast-in-Place Manhole Installation:
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Finish interior surfaces with a smooth-troweled finish.

Knockouts for Future Duct Connections: Form and pour concrete knockout panels
1-1/2 to 2 inches thick, arranged as indicated.

Comply with requirements in Section 03 30 53 "Miscellaneous Cast-in-Place
Concrete" for cast-in-place concrete, formwork, and reinforcement.

Precast Concrete Hand-hole and Manhole Installation:

1. Comply with ASTM C 891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with
connecting duct, to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch sieve to No. 4 sieve and compacted to same density as
adjacent undisturbed earth.

Elevations:

1. Manhole Roof: Install with rooftop at least 15 inches below finished grade.

2. Manhole Frame: In paved areas and traffic ways, set frames flush with finished
grade. Set other manhole frames 1 inch above finished grade.

3. Hand-hole Covers: In paved areas and traffic ways, set surface flush with finished
grade. Set covers of other hand-holes 1 inch above finished grade.

4.  Where indicated, cast hand-hole cover frame integrally with hand-hole structure.

Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

Manhole Access: Circular opening in manhole roof; sized to match cover size.

1.

Manholes with Fixed Ladders: Offset access opening from manhole centerlines to
align with ladder.

Install chimney, constructed of precast concrete collars and rings, to support cast-
iron frame to connect cover with manhole roof opening. Provide moisture-tight
masonry joints and waterproof grouting for frame to chimney.

Hardware: Install removable hardware, including pulling eyes, cable stanchions,
and cable arms, and insulators, as required for installation and support of cables and
conductors and as indicated.

Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from
cables and other items in manholes.
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3.8

3.9

Field-Installed Bolting Anchors in Manholes and Concrete Hand-holes: Do not drill
deeper than 3-7/8 inches for manholes and 2 inches for hand-holes, for anchor bolts
installed in the field. Use a minimum of two anchors for each cable stanchion.

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST
CONCRETE

Install hand-holes and boxes level and plumb and with orientation and depth coordinated
with connecting duct, to minimize bends and deflections required for proper entrances.
Use box extension if required to match depths of duct, and seal joint between box and
extension as recommended by manufacturer.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas and traffic-ways, set cover flush with finished grade. Set covers
of other hand-holes 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future cables,
but short enough to preserve adequate working clearances in enclosure.

Field cut openings for duct according to enclosure manufacturer's written instructions.
Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating
fittings to be used, and seal around penetrations after fittings are installed.

For enclosures installed in asphalt paving and subject to occasional, non-deliberate,
heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with,
enclosure and with top surface screeded to top of box cover frame. Bottom of ring shall
rest on compacted earth.

1. Concrete: 3000 psi 28-day strength, complying with Section 03 30 53 "
Miscellaneous Cast-in-Place Concrete," with a troweled finish.

2. Dimensions: 10 inches wide by 12 inches deep
GROUNDING

Ground underground ducts and utility structures according to Section 26 05 26
"Grounding and Bonding for Electrical Systems."

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Demonstrate capability and compliance with requirements on completion of
installation of underground duct, duct bank, and utility structures.

Underground Ducts and Raceways
for Electrical Systems
26 0543 - 16



2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and
adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch-
long mandrel equal to duct size minus 1/4 inch if obstructions are indicated,
remove obstructions and retest.

3.  Testmanhole and hand-hole grounding to ensure electrical continuity of grounding
and bonding connections. Measure and report ground resistance as specified in
Section 26 05 26 "Grounding and Bonding for Electrical Systems."

B. Correct deficiencies and retest as specified above to demonstrate compliance.

C. Prepare test and inspection reports.

3.10 CLEANING

A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length
of duct until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber
duct swab for final cleaning and to assist in spreading lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump.
1. Sweep floor, removing dirt and debris.

2. Remove foreign material.

END OF SECTION 26 05 43
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

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. Color and legend requirements for raceways, conductors, and warning labels and
signs.

2. Labels.
3. Bands and tubes.
4.  Tapes and stencils.
5. Signs.
6. Cable ties.
7. Paint for identification.
8. Fasteners for labels and signs.
1.3 SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for electrical identification products.

B.  Samples: For each type of label and sign to illustrate composition, size, colors, lettering
style, mounting provisions, and graphic features of identification products.

C. Identification Schedule: For each piece of electrical equipment and electrical system
components to be an index of nomenclature for electrical equipment and system
components used in identification signs and labels. Use same designations indicated on
Drawings.

D. Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS
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2.2

PERFORMANCE REQUIREMENTS

Comply with ASME A13.1 and IEEE C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.

Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.
COLOR AND LEGEND REQUIREMENTS

Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.

2. Legend: Indicate voltage.

Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors
listed below for ungrounded service feeder and branch-circuit conductors.

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG fif
authorities having jurisdiction permit.

2. Colors for 240/120-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.
3. Color for Neutral: White.
4. Color for Equipment Grounds: Green.
Raceways and Cables Carrying Circuits at More Than 600 V:
1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

Warning Label Colors:

Identification for Electrical Systems
26 0553 -2



23

24

1. Identify system voltage with black letters on an orange background.
Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2.  Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES.

LABELS
Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing

label ends.

Self-Adhesive Wraparound Labels: Preprinted, 3-mil thick, vinyl flexible label with acrylic
pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating,
protective shield over the legend. Labels sized such that the clear shield overlaps
the entire printed legend.

Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil thick, multicolor, weather-

and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and

location.

1. Minimum Nominal Size:

a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
C. As required by authorities having jurisdiction.

BANDS AND TUBES

Snap-around, Color-Coding Bands: Slit, pre-tensioned, flexible, solid-colored acrylic

sleeves, 2 inches long, with diameters sized to suit diameters and that stay in place by

gripping action.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed

identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery
occurs at a maximum of 200 deg F. Comply with UL 224.

Identification for Electrical Systems
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2.6

TAPES AND STENCILS

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than
3 mils thick by 1 to 2 inches wide; compounded for outdoor use.

Tape and Stencil: 4-inch- wide black stripes on 10-inch centers placed diagonally over
orange background and is 12 inches wide. Stop stripes at legends.

Underground-Line Warning Tape:
1. Tape:

a. Recommended by manufacturer for the method of installation and suitable
to identify and locate underground electrical utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial
operations.

C. Tape material and ink shall be chemically inert and not subject to
degradation when exposed to acids, alkalis, and other destructive
substances commonly found in soils.

2. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z2535.2, ANSI Z535.3, ANSI Z535.4, and
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".

C. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV
CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch.

SIGNS
Baked-Enamel Signs:

1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for
fasteners, with colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal Size: 7 by 10 inches.

Laminated Acrylic or Melamine Plastic Signs:

Identification for Electrical Systems
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PART 3
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3.2

1. Engraved legend.
2. Thickness:
a. For signs up to 20 sq. in., minimum 1/16 inch.
b. For signs larger than 20 sq. in. 1/8 inch thick.
C. Engraved legend with black letters on white face.
d. Self-adhesive.

e. Framed with mitered acrylic molding and arranged for attachment at
applicable equipment.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior
or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

- EXECUTION

PREPARATION

Self-Adhesive Identification Products: Before applying electrical identification products,
clean substrates of substances that could impair bond, using materials and methods
recommended by manufacturer of identification product.

INSTALLATION

Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and operation and maintenance manual. Use
consistent designations throughout Project.

Install identifying devices before installing acoustical ceilings and similar concealment.

Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
operation and maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and
maintenance of electrical systems and connected items.

Identification for Electrical Systems
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System Identification for Raceways and Cables under 600 V: Identification shall
completely encircle cable or conduit. Place identification of two-color markings in contact,
side by side.

1. Secure tight to surface of conductor, cable, or raceway.

System Identification for Raceways and Cables over 600 V: Identification shall
completely encircle cable or conduit. Place adjacent identification of two-color markings
in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer.

Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the
following systems with the wiring system legend and system voltage. System legends
shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."

Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility
and accessibility.

Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring
diagrams, schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high label; where two lines of text are required, use labels 2 inches
high.

Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches where splices or taps are made. Apply last two turns
of tape with no tension to prevent possible unwinding.

Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape
directly above cable or raceway at 6 to 8 inches below finished grade. Use multiple
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tapes where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.

2. Limit use of underground-line warning tape to direct-buried cables.

3. Install underground-line warning tape for direct-buried cables and cables in
raceways.

Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.

Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.
Baked-Enamel Signs:

1.  Attach signs that are not self-adhesive type with mechanical fasteners appropriate
to the location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on minimum 1-1/2-inch- high sign; where two lines of text are required, use signs
minimum 2 inches high.

Laminated Acrylic or Melamine Plastic Signs:

1.  Attach signs that are not self-adhesive type with mechanical fasteners appropriate
to the location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 inches
high.

IDENTIFICATION SCHEDULE

Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals pull
points, and locations of high visibility. Identify by system and circuit designation.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and hand-holes, use self-adhesive vinyl tape to identify the
phase.

Identification for Electrical Systems
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Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull
and junction boxes, manholes, and hand-holes, use nonmetallic preprinted tags colored
and marked to indicate phase, and a separate tag with the circuit designation.

Control-Circuit Conductor Identification: For conductors and cables in pull and junction
boxes, manholes, and hand-holes, use self-adhesive labels with the conductor or cable
designation, origin, and destination.

Control-Circuit Conductor Termination ldentification: For identification at terminations,
provide self-adhesive labels with the conductor designation.

Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is
uniform and consistent with system used by manufacturer for factory-installed
connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.

Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

Instructional Signs: Self-adhesive labels, including the color code for grounded and
ungrounded conductors.

Operating Instruction Signs: Baked-enamel warning signs.

Emergency Operating Instruction Signs: Baked-enamel warning signs with white legend
on a red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer.

Equipment Identification Labels:

1. Outdoor Equipment: Laminated acrylic or melamine sign.

2. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be in the form of a
self-adhesive, engraved, laminated acrylic or melamine label.

b. Enclosures and electrical cabinets.

C. Transformers: Label that includes tag designation indicated on Drawings for
the transformer, feeder, and panelboards or equipment supplied by the
secondary.

d. Emergency system boxes and enclosures.

e. Motor-control centers.

f. Enclosed switches.

Identification for Electrical Systems
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Enclosed circuit breakers.
Enclosed controllers.
Variable-speed controllers.
Push-button stations.
Power-transfer equipment.
Contactors.

Monitoring and control equipment.

END OF SECTION 26 05 53
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SECTION 26 05 75
ELECTRICAL CONNECTIONS TO EQUIPMENT

PART 1 - GENERAL
1.1 SUMMARY

A.  Section Includes: Electrical connections to ASPA-furnished equipment, and equipment
specified under other Divisions and Sections.

B. Related Sections include:
1. Section 26 05 26 — Grounding and Bonding for Electrical Systems
2. Section 26 05 33 — Raceway and Boxes for Electrical Systems
3. Section 33 32 16 — Pump Controller
4. Section 33 32 16.10 — Liquid Level Controls
1.2 REFERENCES
A.  NFPA 70 - National Electrical Code
B. NEMA WD 1 - General Purpose Wiring Devices
C. NEMA WD 6 - Wiring Device Configurations
1.3 SUBMITTALS
A.  Conform to Division 1 requirements.

B. Product Data: Provide wiring device manufacturer's catalog information showing
dimensions, configurations, and construction.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by Product testing agency specified under Regulatory Requirements. Include
instructions for storage, handling, protection, examination, preparation, installation, and
starting of Product.

1.4 REGULATORY REQUIREMENTS

A.  Electrical: Conform to NFPA 70.

B.  Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

PART 2 - PRODUCTS

21 CORDS AND CAPS
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Attachment Plug Construction: Conform to NEMA WD 1.

Configuration: NEMA WD 6; match receptacle configuration at outlet provided for
equipment.

Cord Construction: NFPA 70; Type SJO multi-conductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

Size: Suitable for connected load of equipment, length of cord, and rating of branch
circuit overcurrent protection.

PART 3 - EXECUTION

31

A.

COORDINATION

Coordinate work with systems and other trades under provisions of Division 1.

Obtain and review shop drawings, product data, and manufacturer's instructions for
ASPA-Furnished equipment, and equipment furnished under other Divisions and
Sections.

Determine connection locations and requirements prior to roughing in.

Sequence rough-in of electrical connections to coordinate with installation schedule for
equipment.

Sequence electrical connections to coordinate with start-up schedule for equipment.
EXAMINATION

Verify that equipment is ready for electrical connection, wiring, and energization.
Verify that equipment supplied matches submittal data.

CONNECTIONS

Make electrical connections in accordance with equipment manufacturer's instructions.

Make conduit connections to equipment using flexible conduit. Use liquid tight flexible
conduit with watertight connectors in damp or wet locations.

Make wiring connections using wire and cable with insulation suitable for temperatures
encountered in heat producing equipment.

Make wiring connections using wire and cable with insulation suitable for temperatures
encountered in heat producing equipment.

Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes
and equipment connection boxes.
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Install disconnect switches, controllers, control stations, and control devices as
indicated.

Modify equipment control wiring with terminal block jumpers as indicated.

Provide interconnecting conduit and wiring between devices and equipment where
indicated or required.

END OF SECTION 26 05 75

Electrical Connections to Equipment
260575-3



SECTION 26 12 19
PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1

A.

1.2

A.

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 pad-mounted, liquid-filled, medium-voltage distribution transformers,
with primary and secondary bushings within or without air-terminal enclosures.

DEFINITIONS
BIL: Basic Impulse Insulation Level.

Bushing: An insulating structure including a central conductor, or providing a central
passage for a conductor, with provision for mounting on a barrier, conducting or
otherwise, for the purpose of insulating the conductor from the barrier and conducting
current from one side of the barrier to the other.

Bushing Elbow: An insulated device used to connect insulated conductors to separable
insulated connectors on dead-front, pad-mounted transformers and to provide a fully
insulated connection. This is also called an "elbow connector."

Bushing Insert: That component of a separable insulated connector that is inserted into
a bushing well to complete a dead-front, load break or non-load break, separable
insulated connector (bushing).

Bushing Well: A component of a separable insulated connector either permanently
welded or clamped to an enclosure wall or barrier, having a cavity that receives a
replaceable component (bushing insert) to complete the separable insulated connector
(bushing).

Elbow Connector: See "bushing elbow" above.

SUBMITTALS

Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

Shop Drawings: For pad-mounted, liquid-filled, medium-voltage transformers.

1. Include plans and elevations showing major components and features.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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a. Include a plan view and cross section of equipment base, showing
clearances, required workspace, and locations of penetrations for grounding
and conduits.

2. Include details of equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size
of each field connection.

3. Include single-line diagram.
4. Include list of materials.
5. Include nameplate data.

6. Manufacturer's published time-current curves of the transformer high-voltage
fuses, with transformer damage curve, inrush curve, and thru fault current
indicated.

SUBMITTALS

Coordination Drawings:

1. Utilities site plan, drawn to scale, showing heavy equipment or truck access paths
for maintenance and replacement.

Quialification Data: For testing agency.

Seismic Qualification Certificates: For transformer assembly, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity, and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

Product Certificates: For transformers, signed by product manufacturer.
Source quality-control reports.
1. See paragraph 2.6 SOURCE QUALITY CONTROL.

2. Submit the Guaranteed Average no load and full load losses for each transformer
classification, in watts.

3. Submit factory certified test reports within 2 weeks as to actual losses of each
transformer. ASPA may select to send someone to witness the tests. ASPA will

Pad-Mounted, Liquid-Filled, Medium-Voltage
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1.7

1.8

reject all transformers that do not comply with ASPA tendering specification and
guote from successful bidder.

Field quality-control reports.

Operation and Maintenance Data: For transformer and accessories to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA or an NRTL.

1.  Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
EVALUATION OF BIDS

For each transformer, indicate guaranteed average no load and full load losses in watts.
Bids will be compared according to the following formula.

1. Evaluated Cost = Bid Price + (N/L loss) $9.17 + (F/L loss) $4.59

Certified test reports for each unit will be required. If the average losses are higher or
lower than quoted, the invoice will be adjusted accordingly.

If any exceptions are taken to this specification, each shall be clearly noted in the quote.

Design drawings for typical unit shall be provided for each KVA size. These drawings
shall accompany the bid.

All transformers to be priced CIF PAGO PAGO.

DELIVERY

Bidders must clearly state in their bids

1. Date the transformers will be ready for testing at factory.

2. Shipping date from a West Coast port, specifying port.

PART 2 - PRODUCTS

21

A.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with IEEE C2.
Comply with IEEE C57.12.00.
Pad-Mounted, Liquid-Filled, Medium-Voltage

Transformers
261219-3



2.2

PERFORMANCE REQUIREMENTS

Seismic Performance: The transformers shall withstand the effects of earthquake
motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the transformer will remain in place without
separation of any parts when subjected to the seismic forces specified."

2. Component Importance Factor: 1.0.

3. Component Amplification Factor: 2.5.

4. Component Response Modification Factor: 6.0.

Windings Material: Aluminum or Copper.

Surge Arresters: Comply with IEEE C62.11, Distribution Class; metal-oxide-varistor
type, fully shielded, separable-elbow type, suitable for plugging into the inserts provided
in the high-voltage section of the transformer. Connected in each phase of incoming

circuit and ahead of any disconnecting device.

Winding Connections: The connection of windings and terminal markings shall comply
with IEEE C57.12.70.

Efficiency: Comply with 10 CFR 431, Subpart K.

Insulation: Transformer kVA rating shall be as follows: The average winding temperature
rise above a 30 deg C ambient temperature shall not exceed 65 deg C and 80 deg C
hottest-spot temperature rise at rated kVA when tested according to IEEE C57.12.90,
using combination of connections and taps that give the highest average winding
temperature rise.

Tap Changer: External handle, for de-energized operation.

Tank: Sealed, with welded-on cover.

Enclosure Integrity: Comply with IEEE C57.12.28 for pad-mounted enclosures that
contain energized electrical equipment in excess of 600 V that may be exposed to the
public.

Mounting: An integral skid mounting frame, suitable to allow skidding or rolling of
transformer in any direction, and with provision for anchoring frame to pad.

Insulating Liquids:
1. Mineral Oil: ASTM D 3487, Type II, and tested for compliance with ASTM D 117.

2. Less-Flammable Liquids:

Pad-Mounted, Liquid-Filled, Medium-Voltage
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a. Edible-Seed-Oil-Based Dielectric: Listed and labeled by an NRTL as
complying with NFPA 70 requirements for fire point of not less than 300
degree Centigrade when tested according to ASTM D 92. Liquid shall be
biodegradable and nontoxic, having passed the Organization for Economic
Co-operation and Development G.L.203 with zero mortality, and shall be
certified by the U.S. Environmental Protection Agency as biodegradable,
meeting Environmental Technology Verification requirements.

b. Biodegradable and Nontoxic Dielectric: Listed and labeled by an NRTL as
complying with NFPA 70 requirements for fire point of not less than 300
degree Centigrade when tested according to ASTM D 92.

C. Each transformer shall be clearly marked with a “NON- PCB” sign.

Sound level shall comply with NEMA TR 1 requirements.

Corrosion Protection:

1.

Base and Cabinets of Two Compartment Transformers: Fabricate from stainless
steel according to ASTM A 167, Type 304 or 304L, not less than No. 13 U.S. gage,
complying with requirements of IEEE C57.12.28. Coat transformer with No. 70
gray paint per ANSI 2551.

THREE-PHASE TRANSFORMERS

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. ABB.

2. Cooper Industries, Inc.

3. Eaton.

4. ERMCO-ECI.

5. General Electric Company.

Description:

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2. Comply with IEEE C57.12.26.

Compartment Construction:

1.

Double-Compartment Construction: Individual compartments for high- and low-
voltage sections, formed by steel isolating barriers that extend full height and depth

Pad-Mounted, Liquid-Filled, Medium-Voltage
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of compartments, with hinged, lift-off doors and three-point latching, with a stop in
the open position and provision for padlocking.

Primary Fusing: Designed and rated to provide thermal protection of transformer by
sensing overcurrent and high liquid temperature.

1.

2.

150-kV BIL current-limiting fuses, conforming to requirements of IEEE C37.47.
Interrupting Rating: 50,000 rms A symmetrical at system voltage.

Fuse Assembly: Bayonet-type, liquid-immersed, expulsion fuses in series with
liquid-immersed, partial-range, current-limiting fuses. Bayonet fuse shall sense
both high currents and high oil temperature to provide thermal protection to the
transformer.

Provide bayonet fuse assembly with an oil retention valve and an external drip
shield inside the housing to eliminate or minimize oil spills. Valve shall close when
fuse holder is removed and an external drip shield is installed.

Provide a conspicuously displayed warning adjacent to bayonet fuse(s), cautioning
against removing or inserting fuses unless transformer has been de-energized and
tank pressure has been released.

High-Voltage Section: Dead-front design.

1.

To connect primary cable, use separable insulated connectors. Bushings shall be
one-piece units, with ampere and BIL ratings the same as connectors.

Bushing inserts and feed-through inserts:

a. Conform to the requirements of IEEE 386.
Bushing wells configured for loop-feed application.
Access to liquid-immersed fuses.

Dead-front surge arresters.

Tap-changer operator.

Ground pad.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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Low-Voltage Section:

1. Bushings with spade terminals drilled for terminating the number of conductors
indicated on the Drawings, and the lugs that comply with requirements of
Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."

Capacities and Characteristics:

1. Power Rating (kVA): See drawings.

2.  Voltage Ratings: 13.2/7.62k V — 120/240 V.

3. Taps: (4)different tap setting in 2.5% increments in addition to the neutral position;
see drawings.

4.  Transformer BIL (kV): 95.

5. Minimum Tested Impedance (Percent at 85 deg C): 2.50 for units 75kva and
below; 2.87 for units rated from 112.5kva to 300kva.

6. Comply with UL listing requirements for combination classification and listing for
transformer and less-flammable insulating liquid.

Transformer Accessories:

1. Drain and filter connection.

2. Filling and top filter press connections.

3. Pressure-vacuum gauge.

4. Dial-type analog thermometer with alarm contacts.

5. Magnetic liquid level indicator with high and low alarm contacts.

6. Automatically resetting pressure-relief device. Device flow shall be as
recommended by manufacturer.

7. Stainless-steel ground connection pads.
8. Machine-engraved nameplate made of anodized aluminum or stainless steel.
SERVICE CONDITIONS

Transformers shall be suitable for operation under service conditions specified as usual
service conditions in IEEE C57.12.00, except for the following:

1. Operation above rated voltage or below rated frequency.
2. Exposure to fumes, vapors, or dust.
Pad-Mounted, Liquid-Filled, Medium-Voltage
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2.6

3. Exposure to hot and humid climate or to excessive moisture, including steam, salt
spray, and dripping water.

4, Exposure to seismic shock or to abnormal vibration, shock, or tilting.
5. Unusual transportation or storage conditions.

6. Unusual grounding resistance conditions.

WARNING LABELS AND SIGNS

Comply with requirements for labels and signs specified in Section 260553 "Identification
for Electrical Systems."

1. High-Voltage Warning Label: Provide self-adhesive warning signs on outside of
high-voltage compartment door(s). Sign legend shall be "DANGER HIGH
VOLTAGE" printed in two lines of nominal 2-inch- high letters. The word
"DANGER" shall be in white letters on a red background and the words "HIGH
VOLTAGE" shall be in black letters on a white background.

2. Fusing: Stencil in yellow letters at least 1" tall, the following statement in a visible
location above and or below the fuses. Words shall be stenciled in English and
Samoan as follows. “DE-ENERGISE TRANSFORMERS BEFORE OPERATING
FUSE.” “TAPE TRANSFORMER AE LE’Il FA’AOLAINA FUSE.”

SOURCE QUALITY CONTROL

Provide manufacturer's certificate that the transformer design tests comply with
IEEE C57.12.90.

1. Perform the following factory-certified routine tests on each transformer for this
Project:

a. Resistance.
b.  Turns ratio, polarity, and phase relation.
C. Transformer no-load losses and excitation current at 100 percent of ratings.
d.  Transformer impedance voltage and load loss.
e. Operation of all devices.
f. Lightning impulse.
g. Low frequency.
h. Leak.
Pad-Mounted, Liquid-Filled, Medium-Voltage
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i. Transformer no-load losses and excitation current at 110 percent of ratings.
J- Insulation power factor.
k. Induced potential.

l. Resistance measurements of all windings on rated voltage connection and
at tap extreme connections.

m. Ratios on rated voltage connection and at tap extreme connections.
n. Polarity and phase relation on rated voltage connection.

0. No-load loss at rated voltage on rated voltage connection.

p. Exciting current at rated voltage on rated voltage connection.

g. Impedance.

PART 3 - EXECUTION

31

A.

EXAMINATION

Examine pad-mounted, liquid-filled, medium-voltage transformers upon delivery.

1.

Upon delivery of transformers and prior to unloading, inspect equipment for any
damage that may have occurred during shipment or storage.

Verify that tie rods and chains are undamaged and tight, and that all blocking and
bracing is tight. Verify that there is no evidence of load shifting in transit, and that
readings from transportation shock recorders, if equipped, are within
manufacturer's recommendations.

Verify that there is no indication of external damage and no dents or scratches in
doors and sill, tank walls, radiators and fins, or termination provisions.

Verify that there is no evidence of insulating-liquid leakage on transformer
surfaces, at weld seams, on high- or low-voltage bushing parts, and at transformer
base.

Verify that there is positive pressure or vacuum on tank. Check pressure gauge; it
is required to read other than zero.

Compare transformers and accessories received with bill of materials to verify that
shipment is complete. Verify that transformers and accessories conform with
manufacturer's quotation and shop drawings. If shipment is incomplete or does not
comply with Project requirements, notify manufacturer in writing immediately.

Verify presence of polychlorinated biphenyl content labeling.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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8. Unload transformers carefully, observing all packing label warnings and handling
instructions.

9. Open termination compartment doors and inspect components for damage or
displaced parts, loose or broken connections, cracked or chipped insulators, bent
mounting flanges, dirt or foreign material, and water or moisture.

Handling:

1. Handle transformers carefully, in accordance with manufacturer
recommendations, to avoid damage to enclosure, termination compartments,
base, frame, tank, and internal components. Do not subject transformers to
impact, jolting, jarring, or rough handling.

2. Protect transformer termination compartments against entrance of dust, rain, and
snow.

3.  Transport transformers upright, to avoid internal stresses on core and coil
mounting assembly and to prevent trapping air in windings. Do not tilt or tip
transformers.

4.  Verify that transformer weights are within rated capacity of handling equipment.

5. Use only manufacturer-recommended points for lifting, jacking, and pulling. Use
all lifting lugs when lifting transformers.

6. Use jacks only at corners of tank base plate.

7. Use nylon straps of same length to balance and distribute weight when handling
transformers with a crane.

8. Use spreaders or a lifting beam to obtain a vertical lift and to protect transformer
from straps bearing against enclosure. Lifting cable pull angles may not be greater
than 15 degrees from vertical.

9. Exercise care not to damage tank base structure when handling transformer using
skids or rollers. Use skids to distribute stresses over tank base when using rollers
under large transformers.

Storage:

1. Store transformers in accordance with manufacturer's recommendations.

2.  Transformers may be stored outdoors. If possible, store transformers at final
installation locations on concrete pads. If dry concrete surfaces are unavailable,
use pallets of adequate strength to protect transformers from direct contact with
ground. Ensure transformer is level.

3. Ensure that transformer storage location is clean and protected from severe

conditions. Protect transformers from dirt, water, contamination, and physical
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H.

damage. Do not store transformers in presence of corrosive or explosive gases.
Protect transformers from weather when stored for more than three months.

4. Store transformers with compartment doors closed.

5. Regularly inspect transformers while in storage and maintain documentation of
storage conditions, noting any discrepancies or adverse conditions. Verify that an
effective pressure seal is maintained using pressure gauges. Visually check for
insulating-liquid leaks and rust spots.

Examine areas and space conditions for compliance with requirements for pad-mounted,

liquid-filled, medium-voltage transformers and other conditions affecting performance of

the Work.

Examine roughing-in of conduits and grounding systems to verify the following:

1.  Wiring entries comply with layout requirements.

2. Entries are within conduit-entry tolerances specified by manufacturer, and no
feeders will cross section barriers to reach load or line lugs.

Examine concrete bases for suitable conditions for transformer installation.

Pre-Installation Checks:

1.  Verify removal of any shipping bracing after placement.

2. Remove a sample of insulating liquid according to ASTM D 923. Insulating-liquid
values shall comply with NETA ATS, Table 100.4. Sample shall be tested for the
following:

a. Dielectric Breakdown Voltage: ASTM D 877 or ASTM D 1816.
b.  Acid Neutralization Number: ASTM D 974.
C. Specific Gravity: ASTM D 1298.
d. Interfacial Tension: ASTM D 971.
e. Color: ASTM D 1500.
f. Visual Condition: ASTM D 1524.
g. Water in Insulating Liquids: Comply with ASTM D 1533.
h. Power Factor or Dissipation Factor: ASTM D 924.
Verify that ground connections are in place and that requirements in Section 26 05 26

"Grounding and Bonding for Electrical Systems" have been met. Maximum ground
resistance shall be 5 ohms at transformer location.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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3.2

3.3

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION

Install transformers on cast-in-place concrete equipment base(s). Comply with
requirements for equipment bases and foundations specified in Section 03 30 53 "
Miscellaneous Cast-in-Place Concrete."

Transformer shall be installed level and plumb and shall tilt less than 1.5 degrees while
energized.

Comply with requirements for vibration isolation and seismic control devices.

Maintain minimum clearances and workspace at equipment according to manufacturer's
written instructions and IEEE C2.

CONNECTIONS

Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."

1. For counterpoise, use tinned bare copper cable not smaller than No. 4/0 AWG,
buried not less than 30 inches below grade interconnecting the grounding
electrodes. Bond surge arrester and neutrals directly to transformer enclosure and
then to grounding electrode system with bare copper conductors, sized as shown.
Keep lead lengths as short as practicable, with no kinks or sharp bends.

2. Fence and equipment connections shall not be smaller than No. 4 AWG. Ground
fence at each gate post and corner post and at intervals not exceeding 10 ft. . .
Bond each gate section to fence post using 1/8 by 1 inch flexible braided copper
strap and clamps.

3. Make joints in grounding conductors and loops by exothermic weld or compression
connector.

4. Terminate all grounding and bonding conductors on a common equipment
grounding terminal on transformer enclosure.

5. Complete transformer tank grounding and lightning arrester connections prior to
making any other electrical connections.

Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors
and Cables."

1. Maintain air clearances between energized live parts and between live parts and
ground for exposed connections in accordance with manufacturer
recommendations.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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3.4

3.5

2. Bundle associated phase, neutral, and equipment grounding conductors together
within transformer enclosure. Arrange conductors such that there is not excessive
strain that could cause loose connections. Allow adequate slack for expansion and
contraction of conductors.

SIGNS AND LABELS

Comply with installation requirements for labels and signs specified in Section 26 05 53
"Identification for Electrical Systems."

Install warning signs as required to comply with 29 CFR 1910.269.
FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.

1. General Field-Testing Requirements:
a. Comply with provisions of NFPA 70B Ch. "Testing and Test Methods."

b. Perform each visual and mechanical inspection and electrical test. Certify
compliance with test parameters.

C. After installing transformer but before primary is energized, verify that
grounding system at the transformer is tested at specified value or less.

d.  After installing transformer and after electrical circuitry has been energized,
test for compliance with requirements.

e.  Visual and Mechanical Inspection:
1) Verify equipment nameplate data complies with Contract Documents.

2) Inspect bolted electrical connections for high resistance using one of
the following two methods:

a) Use a low-resistance ohmmeter to compare bolted connection
resistance values to values of similar connections. Investigate
values that deviate from those of similar bolted connections by
more than 50 percent of the lowest value.

b)  Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method according to manufacturer's
published data or NETA ATS, Table 100.12. Bolt-torque levels
shall be according to manufacturer's published data. In absence
of manufacturer's published data, use NETA ATS, Table 100.12.

f. Remove and replace malfunctioning units and retest.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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g.

Prepare test and inspection reports. Record as-left set points of all adjustable
devices.

2. Medium-Voltage Surge Arrester Field Tests:

a.

Visual and Mechanical Inspection:

1)
2)

3)

Inspect physical and mechanical condition.
Verify arresters are clean.

Verify that ground lead on each device is individually attached to a
ground bus or ground electrode.

Electrical Test:

1)

2)

Perform an insulation-resistance test on each arrester, phase terminal-
to-ground. Apply voltage according to manufacturer's published data.
In the absence of manufacturer's published data, comply with
NETA ATS, Table 100.1. Replace units that fail to comply with
recommended minimum insulation resistance listed in that table.

Perform a watts-loss test. Evaluate watts-loss values by comparison
with similar units and test equipment manufacturer's published data.

3. Liquid-Filled Transformer Field Tests:

a.

Visual and Mechanical Inspection:

1)

2)

3)

4)

5)

6)

7

8)

Test dew point of tank gases if applicable.

Inspect anchorage, alignment, and grounding.

Verify bushings are clean.

Verify that alarm, control, and trip settings on temperature and level
indicators are set and operate within manufacturer's recommended

settings.

Verify that liquid level in tanks is within manufacturer's published
tolerances.

Perform specific inspections and mechanical tests recommended by
manufacturer.

Verify presence of transformer surge arresters and that their ratings
are as specified.

Verify that as-left tap connections are as specified.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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b. Electrical Tests:

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

Perform insulation-resistance tests winding-to-winding and each
winding-to-ground. Apply voltage according to manufacturer's
published data. In the absence of manufacturer's published data,
comply with NETA ATS, Table 100.5. Calculate polarization index; the
value of the index shall not be less than 1.0.

Perform power-factor or dissipation-factor tests on all windings
according to test equipment manufacturer's published data. Maximum
winding insulation power-factor/dissipation-factor values shall be
according to manufacturer's published data. In the absence of
manufacturer's published data, comply with NETA ATS, Table 100.3.

Measure core insulation resistance at 500-V dc if the core is insulated
and the core ground strap is removable. Core insulation-resistance
values shall not be less than 1 megohm at 500-V dc.

Perform a power-factor or dissipation-factor tip-up test on windings
greater than 2.5 kV.

Perform turns-ratio tests at tap positions. Turns-ratio test results shall
not deviate by more than one-half percent from either adjacent coils or
calculated ratio. If test fails, replace transformer.

Perform an excitation-current test on each phase. The typical
excitation-current test data pattern for a three-legged core transformer
is two similar current readings and one lower current reading.
Investigate and correct if test shows a different pattern.

Measure resistance of each winding at each tap connection, and
record temperature-corrected winding-resistance values in the
Operations and Maintenance Manual.

Perform an applied-voltage test on high- and low-voltage windings-to-
ground. Comply with IEEE C57.12.91, Sections 10.2 and 10.9. This
test is not required for single-phase transformers and for three-phase
Y-Y-connected transformers.

Verify correct secondary voltage, phase-to-phase and phase-to-
neutral, after energization and prior to loading.

Remove a sample of insulating liquid according to ASTM D 923, and
perform dissolved-gas analysis according to IEEE C57.104 or
ASTM D 3612.

3.6 DEMONSTRATION

A. Engage afactory-authorized service representative to train APE maintenance personnel
to adjust, operate, and maintain systems.

Pad-Mounted, Liquid-Filled, Medium-Voltage
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END OF SECTION 26 12 19
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SECTION 26 24 16
PANELBOARDS

PART 1 - GENERAL

1.1

A.

1.2

1.3

o 0O

m

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. Distribution panelboards.

DEFINITIONS

ATS: Acceptance testing specification.

GFCI: Ground-fault circuit interrupter.

GFEP: Ground-fault equipment protection.

MCCB: Molded-case circuit breaker.

VPR: Voltage protection rating.

SUBMITTALS

Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs,
accessories, and components indicated.

2. Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, and finishes.

Shop Drawings: For each panelboard and related equipment.
1. Include dimensioned plans, elevations, sections, and details.

2. Show tabulations of installed devices with nameplates, conductor termination
sizes, equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental
protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and
locks.

Panel Boards
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1.5

1.6

1.7

4. Detail bus configuration, current, and voltage ratings.

5. Short-circuit current rating of panelboards and overcurrent protective devices.

6.

7. Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices and auxiliary components.

8. Include time-current coordination curves for each type and rating of overcurrent

protective device included in panelboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.
Include an Internet link for electronic access to downloadable PDF of the
coordination curves.
Panelboard Schedules: For installation in panelboards.
Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Section 01 78 23 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent
protective devices.

2. Time-current curves, including selectable ranges for each type of overcurrent
protective device that allows adjustments.

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
QUALITY ASSURANCE

Manufacturer Qualifications: ISO 9001 or 9002 certified.
DELIVERY, STORAGE, AND HANDLING

Remove loose packing and flammable materials from inside panelboards; install
temporary electric heating (250 W per panelboard) to prevent condensation.

Handle and prepare panelboards for installation according to NECA 407 or
NEMA PB 1.

FIELD CONDITIONS
Environmental Limitations:

1. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
Panel Boards
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1.8

b.  Altitude: Not exceeding 6600 feet.
Service Conditions: NEMA PB 1, usual service conditions, as follows:
1.  Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.
WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that
fail in materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

PANELBOARDS COMMON REQUIREMENTS
Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.
Comply with NEMA PB 1.
Comply with NFPA 70.
Enclosures: Surface-mounted, dead-front cabinets.
1. Rated for environmental conditions at installed location.
a. NEMA 250, Type 4X, stainless steel.

2. Height: 84 inches maximum.

3. Front: Secured to box with concealed trim clamps. Trims shall cover all live parts
and shall have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover. Trims shall cover all live parts and shall have no exposed
hardware.

5. Finishes:

a. Panels and Trim: Stainless steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

Panel Boards
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C. Fungus Proofing: Permanent fungicidal treatment for overcurrent
protective devices and other components.

Incoming Mains:

1.

2.

Location: Convertible between top and bottom.

Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to
main breaker.

Phase, Neutral, and Ground Buses:

1.

Material: Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.

b. Bus shall be fully rated the entire length.

Interiors shall be factory assembled into a unit. Replacing switching and
protective devices shall not disturb adjacent units or require removing the main

bus connectors.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral
bus in gutter.

Conductor Connectors: Suitable for use with conductor material and sizes.

1.

2.

Material: Hard-drawn copper, 98 percent conductivity.
Terminations shall allow use of 75 deg C rated conductors without derating.

Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if
required, for larger conductors.

Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each
pole in the panelboard.

Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on
the bar for each pole in the panelboard.

Future Devices: Panelboards or load centers shall have mounting brackets, bus
connections, filler plates, and necessary appurtenances required for future installation
of devices.

Panel Boards
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2.2

23

24

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals. Assembly listed by an NRTL for 100 percent
interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms
symmetrical.

PERFORMANCE REQUIREMENTS

Seismic Performance: Panelboards shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified.”

POWER PANELBOARDS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Eaton.

2. General Electric Company; GE Energy Management - Electrical Distribution.

3. Siemens Energy.

Panelboards: NEMA PB 1, distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Lugs only.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and
Smaller: Bolt-on circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger than
125 A: Bolt-on circuit breakers.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.

b. Instantaneous magnetic trip element for short circuits.

Panel Boards
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C.

Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and
larger.

Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

Electronic Trip Circuit Breakers:

a.

b.

RMS sensing.
Field-replaceable rating plug or electronic trip.
Digital display of settings, trip targets, and indicated metering displays.

Multi-button keypad to access programmable functions and monitored
data.

Ten-event, trip-history log. Each trip event shall be recorded with type,
phase, and magnitude of fault that caused the trip.

Integral test jack for connection to portable test set or laptop computer.
Field-Adjustable Settings:

1) Instantaneous trip.

2)  Long- and short-time pickup levels.

3) Long and short time adjustments.

4)  Ground-fault pickup level, time delay, and | squared T response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through
ratings less than NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and double-pole configurations with Class A
ground-fault protection (6-maA trip).

GFEP Circuit Breakers: Class B ground-fault protection (30-maA trip).

MCCB Features and Accessories:

a.

b.

Standard frame sizes, trip ratings, and number of poles.
Breaker handle indicates tripped status.

Lugs: Mechanical style, suitable for number, size, trip ratings, and
conductor materials.

Panel Boards
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2.6

d. Under-voltage Trip: Set to operate at 35 to 75 percent of rated voltage
without intentional time delay.

e. Rating Plugs: Three-pole breakers with ampere ratings greater than 150
amperes shall have interchangeable rating plugs or electronic adjustable
trip units.

f. Multipole units enclosed in a single housing with a single handle.

g. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker
handle in off position.

IDENTIFICATION

Panelboard Label: Manufacturer's name and trademark, voltage, amperage, humber
of phases, and number of poles shall be located on the interior of the panelboard door.

Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards,
and AIC rating.

Circuit Directory: Directory card inside panelboard door, mounted in transparent card
holder.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish
it from all other circuits.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Include tools and miscellaneous items required for overcurrent
protective device test, inspection, maintenance, and operation.

Portable Test Set: For testing functions of solid-state trip devices without removing
from panelboard. Include relay and meter test plugs suitable for testing panelboard
meters and switchboard class relays.

PART 3 - EXECUTION

31

A.

EXAMINATION

Verify actual conditions with field measurements prior to ordering panelboards to verify
that equipment fits in allocated space in, and comply with, minimum required
clearances specified in NFPA 70.

Receive, inspect, handle, and store panelboards according to NECA 407 or
NEMA PB 1.1.

Examine panelboards before installation. Reject panelboards that are damaged,

rusted, or have been subjected to water saturation.

Panel Boards
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3.2

3.3

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION

Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and
other types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

Comply with NECA 1.

Install panelboards and accessories according to NECA 407 or NEMA PB 1.1.
Equipment Mounting:

1. Attach panelboard to the vertical finished or structural surface behind the
panelboard.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from panelboards.

Mount top of trim 90 inches above finished floor unless otherwise indicated.
Mount panelboard cabinet plumb and rigid without distortion of box.

Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient
steel slotted supports vertically.

Install overcurrent protective devices and controllers not already factory installed.
1. Set field-adjustable, circuit-breaker trip ranges.

2. Tighten bolted connections and circuit breaker connections using calibrated
torque wrench or torque screwdriver per manufacturer's written instructions.

Install filler plates in unused spaces.

Arrange conductors in gutters into groups and bundle and wrap with wire ties.
IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; install

warning signs complying with requirements in Section 26 05 53 "Identification for
Electrical Systems."
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3.4

Create a directory to indicate installed circuit loads; incorporate APE final room
designations. Obtain approval before installing. Handwritten directories are not
acceptable. Install directory inside panelboard door.

Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Section 26 05 53 "Identification for Electrical
Systems."

Install warning signs complying with requirements in Section 26 05 53 "Identification
for Electrical Systems" identifying source of remote circuit.

FIELD QUALITY CONTROL
Perform tests and inspections.
Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting
supply, feeder, and control circuit.

2. Test continuity of each circuit.
Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage
air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Do not
perform optional tests. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
panelboard. Remove front panels so joints and connections are accessible
to portable scanner.

b. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature
or to detect significant deviations from normal values. Provide
calibration record for device.

Panelboards will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies

panelboards included and that describes scanning results, with comparisons of the two

scans. Include notation of deficiencies detected, remedial action taken, and
observations after remedial action.

Panel Boards
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3.5

3.6

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

PROTECTION

Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature according to manufacturer's written instructions.

END OF SECTION 26 24 16
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SECTION 26 29 23
VARIABLE FREQUENCY MOTOR CONTROLLERS

PART | - GENERAL
1.1 RELATED Ul STANDARDS

A. Section 260519 — Low-Voltage Electrical Power Conductors and Cables
B. Section 260553 — Identification of Electrical Systems
1.2 REFERENCES

A. NEMA ICS 3.1 - Safety Standards for Construction and Guide for Selection, Installation
and Operation of Variable Frequency Drive Systems

B. NEMA 250 — Enclosures for Electrical EqQuipment (1000 Volts Maximum) C. UL
Approved
D. IEE Standard 519

E. UL 508A - Industrial Control Panel
1.3 SUBMITTALS

A. Shop drawings shall be provided that indicate the exact electric wiring diagram for each
VFD, which includes a minimum of 2 circuit diagrams (power and control schematic of all
VFD functions and a control ladder logic diagram). These drawings shall be delivered and
approved by the AE and the Owner in writing before the VFD’s are released for production
and shipped to the job site.

B. Installation, maintenance and operating instructions shall be provided for each VFD.

C. Provide a troubleshooting guide to help the building operator determine what steps must
be taken to correct any problem that may exist in the systems.

D. An Electronic copy (“Auto Cad” compatible) of the final schematic shall be provided to the
University of lllinois. Final schematics are the responsibility of the AE after final field
adjustments have been made and documented by Contractor. See Division 1 for Drawing
and as-built requirements.

E. The Manufacturer’s representative shall create an Electronic copy of the final parameter
settings for each VFD during the startup process. These final parameter files must be turned
over to Owner before Final Completion. Manufacturer’s representative is responsible for
supplying a PC and cables to accomplish the parameter file creation.

F. Two (2) copies of the Final wiring schematic shall be installed in the Power and Control
Interface Box. The schematics shall be placed in a plastic sleeve for protection. The

VFD
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schematic shall clearly indicate wire terminal numbers for each termination.

G. When Bypass option is required, provide the Motor Full-Load Amperage and the Motor
Overload Relay heater size installed or adjusted setting, before Final Completion. Incorrect
heaters or electronic relay settings are not allowed.

H. HARMONIC ANALYSIS SUBMITTAL — each project A/E shall prove compliance to IEEE
519-1992: Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems.

1. Project A/E will list which VFDs will require Harmonic Filters in the Bid documents.

2. If the A/E determines that some VFDs require Harmonic Filters, the VFD submittal shall
include harmonic calculations made in accordance with IEEE 519-1992 showing that the
specified total harmonic voltage and current limits are met.

3. The total harmonic distortion (THD) created by the VFDs shall be 5% or less with each
individual harmonic limited to 3%. If the THD is within the requirements above, then a

3% line reactor will only be required. If the THD exceeds the 5% limit, additional equipment
shall be required to reduce the harmonics to an acceptable level.

a. If the A/E states in the Bid documents that input filters are required, the VFD
manufacturer shall be responsible for: sizing the filters for each drive, providing wiring
schematics to the contractor and for commissioning of the VFD and the filter once installed.

b. See Part 2 of this Section for Harmonic Filter requirements.

4. Calculations shall assume worst case system conditions and 50% transformer loading at
the point of common coupling. System one lines, transformer data, standby

generator data, and primary fault current data required to make these calculations shall be
included in the system short circuit study and shall be obtained by the electrical contractor.
The submittal shall include the following information:

a. Allinput data and assumptions.

b. All calculations and computer printouts used in the analysis, including input
documentation.

C. All calculations shall be in accordance with IEEE 519 with all drives at rated speed.
The point of common coupling shall be the secondary side of the building distribution
transformer. These calculations shall be done with the transformer loaded to no more than
50% of its normal capacity. These calculations shall be done with all new and existing drives
running and with any additional non-linear loads.

1.4 OPERATION AND MAINTENANCE DATA

A. Include instructions for starting and operating VFD, and describe operating limits, which
may result in hazardous or unsafe conditions.

1.5 QUALIFICATIONS
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A. Manufacturer must have a minimum of 10 years of documented experience, specializing
in variable frequency drives.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept VFD on site in original packing. Inspect for damage.

B. Store in a clean, dry space. Maintain factory wrapping, or provide an additional
heavy canvas or heavy plastic cover, to protect units from dirt, water, construction debris,

and traffic.

C. Handle carefully, in accordance with manufacturer's written instructions, to avoid damage
to components, enclosure, and finish.

1.7 WARRANTY

A. VFD's shall be guaranteed by the manufacturer for 2 calendar years from date of certified
start -up. The vendor, at his expense and without extra charge to the University, and within a
reasonable period of time after being contacted by the University, shall provide labor and

material to repair or replace any defects in material and workmanship on the VFD, which
develop or appear during this 2-year period.

PART 2 - PRODUCTS

LOW VOLTAGE VARIABLE FREQUENCY DRIVES

2.1 MANUFACTURERS

A. VFD and enclosure shall be:

1. 71000 Configured type, manufactured by Yaskawa America, Inc.

2. ACS800 Configured type, manufactured by ABB, Inc.

3. PowerFlex 700 Configured Package Drives, manufactured by Allen-Bradley, Inc.
2.2 DESCRIPTION

A. Provide enclosed configured variable frequency drives suitable for operation at the
current, voltage, and horsepower indicated on the schedule. Conform to requirements of
NEMA ICS

3.1.

2.3 RATINGS

A. VFD must operate, without fault or failure, when voltage varies plus 10% or minus 15%
from rating, and frequency varies plus or minus 5% from rating
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B. Displacement Power Factor: 0.98 over entire range of operating speed and load

C. Service Factor: 1.0

D. Operating Ambient Temperature: NEMA 1 (IP20): -10 Cto40 C (14 Fto104 F)E.
Humidity: 0% to 95% non-condensing

F. Minimum Efficiency: 96% at half speed; 98% at full speed

G. Starting Torque: 100% starting torque shall be available from 0.5 Hz. to 60 Hz

H. Overload capability: 110% of rated FLA (Full Load Amps) for 60 seconds; 150% of rated
FLA peak

I. Controlled speed range of 40:1

J. The VFD's shall include EMI/RFI filters

K. VFDs must be suitable for use on a circuit capable of delivering not more than 100,000
RMS

symmetrical amperes

2.4 DESIGN

A. VED shall employ microprocessor based inverter logic, isolated from all power circuits. B.
VFD shall include surface mount technology with protective coating.

C. VFD shall employ a PWM (Pulse Width Modulated) power electronic system, consisting
of:

1. Input Section:

a. VFED input power stage shall convert three-phase AC line power into a fixed DC voltage
via a solid state full wave diode rectifier, with MOV (Metal Oxide Varistor) surge protection.

b. A minimum of 5% DC bus impedance to minimize reflected current.

2. Intermediate Section:

a. DC bus as a supply to the VFD output Section shall maintain a fixed voltage with filtering
and short circuit protection.

b. DC bus shall be interfaced with the VFD diagnostic logic circuit, for continuous monitoring
and protection of the power components.

3. Output Section:

a. Insulated Gate Bipolar Transistors (IGBTSs) shall convert DC bus voltage to variable
frequency and voltage.

b. The VFD shall employ PWM sine coded output technology to power the motor. D. The
VFD must be rated for operation at a carrier frequency of 5 kHz

to satisfy the conditions for current, voltage, and horsepower as indicated on the equipment
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schedule.

E. VFD shall have an adjustable carrier frequency, from 1 kHz to 12.5 kHz (Above 250HP
from
1kHz to 5kHz)

F. VFD Must include an adjustable dynamic noise control for quiet motor operation

G. VFD shall have Building Automation System (BAS) protocols for network communications;
BACnet and Modbus RTU. These protocols shall be accessible via a RS-422/485
communication port. A compatible adapter/card shall be provided for the approved protocol
to allow integration of the VFD to the building control system. Verify which protocol is
required for the project before VFD order is placed.

H. VFD shall include two independent analog inputs. Selectable for either 0-10 VDC or 4-20
mA.
Either input shall respond to a programmable bias and gain.

I. VFD shall include a minimum of seven multi-function digital input terminals, capable of
being programmed to determine the function on a change of state.

J. VFD shall include two selectable 0-10 VDC or 4-20 mA analog outputs for monitoring, or
"speed tracking" the VFD. The analog output signal will be proportional to output frequency,
output current, output power, Pl (Proportional & Integral control) feedback or DC bus
voltage.

K. VED shall provide terminals for remote input contact closure, to allow starting in the
automatic mode.

L. VFD shall provide 24 VDC, 150ma transmitter power supply.

M. VFD shall include at least one external fault input, which shall be programmable for a
normally closed contact. These terminals can be used for connection of firestats, freezestats,
high pressure limits or similar safety devices.

N. VFD shall include two programmable form "A" contacts and one fixed “Fault” form "C"
contact, capable of being programmed to determine conditions that must be met in order for
them to change state. These output relay contacts shall be rated for at least 2A at 120 VAC.

O. VFD shall include a power loss ride through capable of 2 seconds.
P. VFED shall have DC injection braking capability, to prevent fan “wind milling” at start or
stop,

adjustable, current limited.

Q. VFD shall have a motor preheat function available to prevent moisture accumulation in an
idle motor.

R. VFD shall include diagnostic fault indication, time and date stamped faults storage and
heat sink cooling fan operating hours.
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S. VFD shall have a digital operator with program copy and storage functions to simplify set
up of multiple drives. The digital operator shall be interchangeable for all drive ratings.

T. VFED shall include a front mounted, sealed keypad operator, with an English
language illuminated LCD display. The operator will provide complete programming, program
copying, operating, monitoring, real time clock and diagnostic capability.

U. VFD plain language display shall provide readouts of; output frequency in hertz, Pl
feedback in percent, output voltage in volts, output current in amps, output power in kilowatts,
D.C. bus voltage in volts, interface terminal status, heat sink temperature and fault
conditions. All displays shall be viewed in an easy-to-read illuminated LCD.

V. VFD unit shall include the following meters to estimate use of energy:

1. Elapsed Time Meter

2. Kilowatt Meter

3. Kilowatt Hour Meter

W. VFD shall include a user selectable PI control loop, to provide closed loop set point
control capability, from a feedback signal, eliminating the need for closed loop output signals
from a building automation system. The PI controller shall have a differential feedback
capability for closed loop control of fans and pumps for pressure, flow or temperature
regulation in response to dual feedback signals.

X. VFD shall have an independent, PI loop that can be used with a second analog input that
will vary the VFD analog output and maintain a set point of an independent process (valves,

dampers, etc.)

Y. VFD shall include loss of input signal protection, with a selectable response strategy
including speed default to a percent of the most recent speed.

Z. VFD shall include electronic thermal overload protection for both the drive and motor. The
electronic thermal motor overload shall be approved by UL. If the electronic thermal motor
overload is not approved by UL, a separate UL approved thermal overload relay shall be
provided in the VFD enclosure. Whenever a VFD supplies 2 or more motors, the VFD
enclosure shall have individual overload protection for each motor, per NEC, mounted inside
the VFD enclosure. Each individual overload shall be wired into the VFD safety control
circuit.

AA.  VFD shall include the following program functions:

1. Critical frequency rejection capability: 3 selectable, adjustable dead bands.

2. Auto restart capability: 0 to 10 attempts with adjustable delay between attempts.

3. Stall prevention capability.

4. Bi-directional "Speed search" capability, in order to start a rotating load.

VFD
26 29 23



5. Heat sink over temperature speed fold back capability.

6. Terminal status indication.

7. Program copy and storage in a removable digital operator.
8. Programmable security code

9. Current limit adjustment capability, from 30% to 200% of rated full load current of the
VFD.

10. Input signal or serial communication loss detection and response strategy.
11. Anti "wind-milling" function capability.

12. Automatic energy saving function.

13. Under torque/Over torque Detection.

14. Fan failure detection and selectable drive action.

15. Seven preset speeds.

16. VFD shall include factory settings for all parameters, and the capability for those settings
to be reset.

17. VFD shall include user parameter initialization capability to re-establish project specific
parameters.

BB. Any relays installed in the VFD enclosure shall be gold-contact, with a Minimum Low
Energy Permissible Load of 50mW, 25V or less, Allen-Bradley model 700-HC14A1-4, or
approved equal. Relay shall use a plug-in socket mount, with finger-safe terminals, Allen-
Bradley 700-HN103, or equivalent. Verify who supplies the relays on each project.

CC. Configured Drive will be provided with a signal Converter/Isolator wired to the Analog
Input. Isolation Modules shall be PR Electronics Model 4116 with 4501 LCD display or

DD. Configured Drive will include a terminal strip for all field-installed control wires to
terminate to, wired per Ul Standard VFD control diagram.

EE. All control fuses shall be Class CC.

25 PRODUCT OPTIONS

The following options shall be included on ALL variable frequency drives:

1. Input Circuit Breaker or Heavy Duty Switch
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2. Input High-Speed Fuses

3. 3% Input Reactor

4. Cover Mounted Speed Potentiometer

5. Cover Mounted HAND-OFF-AUTO selector switch

6. 200VA Control Transformer, with Class CC fuse protection on 2 input lines, and 1 output
line

2.6 FABRICATION

A. All standard and optional features shall be included in a single NEMA 1, plenum rated
enclosure with a UL certification label.

B. Enclosure shall be large enough to enclose all Product Options, plus allowance for field-
installed control components. 8” long, 6” wide, 6” high minimum.

2.7 LONG LEAD FILTER, IF REQUIRED

A. Install a dV/dT filter for motor lead lengths between VFD and motor exceeding 150feet for
480V motors. (Not required for 208/230 VAC motors). VFD Carrier Frequency shall be set to
the lowest allowable setting which ambient sound level will allow, preferably 1-2 kHz.

B. Filter manufactured by TCI (Trans-Coil. Inc. - Milwaukee, WI), part number VLK**a01EX,
or pre-approved successor, where ** is equal to or greater than the VFD Output Full Load
Rated Amps. Filter shall be in a UL listed enclosure.

C. The dV/dT Filter shall be warranted for a minimum of one year. D. Locate filter within 10
(wire) feet from the VFD that it services.

E. Set the VFD carrier frequency to 8 kHz or below and operating frequency to 60 Hz or
below.

2Hz carrier frequency is recommended.

2.8 HARMONIC FILTER, WHEN REQUIRED

A. Design Engineer will determine before a project is bid as to the need for Harmonic Filters.
If needed, they shall be listed on the VFD Schedule.

B. If a harmonic filter is required for the line side of a VFD, it shall be a TCI (Trans-Caoil. Inc. -
Milwaukee, W1), Series HG7 Harmonic Guard Series, Drive Applied Filter, or approved equal.

C. The filter is required to be removed from the line power whenever the VFD is not running.
This shall be accomplished by a contact at the VFD/Power Interface Box, which will close
when the VFD is running. Filters that do not disconnect from the line voltage when the VFD is
not running will not be accepted.

D. The filter shall be:
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1. UL Listed (Industrial Control Panel)

2. Ina UL Type 1 enclosure

3. Have a 3-Year warranty from date of startup

E. The Filter shall be of the following model number for a 480V VFD: HGxxxAWO01XM, where
xxx represents the horsepower of the VFD, or pre-approved successor.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that surface is suitable for VFD installation.

B. Do not install VFD until the building environment can be maintained, within the service
conditions required by the manufacturer.

3.2 INSTALALTION

A. Install VFD where indicated, in accordance with manufacturer's written instructions and
NEMA ICS 3. Install VFD with proper clearance as shown in NEC Article 110.

B. No conduits will be allowed to enter the top of the VFD enclosure without written approval
of the Owner.

C. Tighten accessible connections and mechanical fasteners to manufacturers torque
specifications, after placing VFD.

D. Provide a nameplate label on each VFD with the following information:

1. Main label identifying the five-digit Ul Building Number and the motor served by the VFD.
Example: 00192-VFD-AHUL. The label shall be yellow background, 2” high, with black
lettering of 3/4 inch.

2. The VFD enclosure shall also be labeled to indicate the power source, including Panel
Name, Circuit numbers, and the location of the panel. Example: Fed from Panel DP-1,
Circuits 32, 34, 36, in Room 194B.

E. All equipment such as relays, isolation devices, etc. mounted within the VFD enclosure
shall be securely fastened to a DIN Rail, or by screws. (Velcro or other such fasteners are
not acceptable).

F. Line, load and control wiring shall be installed in a minimum of 3 separate conduits.
Wiring used for low voltage control or monitoring (analog or digital) shall not be run within the
same conduit as line or load wiring. Note: Control wiring is considered anything other than
line or load wiring. If there is 120V control wiring, it shall be installed in a separate conduit
from the other low voltage control wiring.

G. All conductors from the VFD to the motor shall be by a VFD Tray Cable. See Ul Standard
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260519 CONDUCTORS AND CABLES for more information on the cable types approved.

H. When a Safety Switch is installed between the VFD and the motor, it shall contain an
Auxiliary Contact. The Aux Contact shall be wired into the VFD safety Circuit to shut the VFD
off before the switch opens, and not allow it to start before the Safety Switch is closed.
Control wires

shall NOT be installed in the same raceway as the Motor Conductors.

3.3 FIELD QUALITY CONTROL

A. Field inspection, startup, and testing to be performed by a Manufacturers Certified
Representative.

B. Inspect completed installation for physical damage, proper alignment, anchorage, and
grounding.

C. The VFD Manufacturer Certified Startup Representative shall make an inspection of the
equipment including those components necessary to the direct operation of the system. All
test and report costs shall be borne by the supplier. The inspection technician shall

prepare a checkout report, and a copy of the original VFD startup forms shall be submitted to
the Owner, and a copy shall be registered with the equipment manufacturer. The report shall
include, but not be limited to:

1. A complete list of equipment installed and wired.

2. Indication that all equipment is properly installed and functions and conforms to these
Specifications.

3. Physical tests of each individual device. This includes voltage phase-to-phase on input
and output, and current on each phase of input and output conductors.

4. When Bypass option is required, provide written copy of Motor Nameplate Full-Load
amperage, Overload Heater setting or model number, and manufacturers' heater chart.

5. Serial numbers, locations by device and model number for each installed device.

6. That wiring connections to all equipment shows the installer observed the National
Electrical Code.

7. That the supervisory wiring of the equipment connected to a supervised circuit is
operating and has met the satisfaction of inspecting officials.

8. Technicians name, certificate number and date.

9. The manufacturer shall supply all technical assistance with respect to any changes
necessary to ensure a complete, workable system. During the period of inspection by the
manufacturer, the electrical Contractor shall make available electricians for whatever
changes deemed necessary by the manufacturer at the Contractor's cost.

10.After system installation and after initial system test is completed, equipment shall be
demonstrated to satisfy the requirements of this Specification prior to the Operational
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Acceptance Test:

11.0Operational Acceptance Test: An operational test of not less than 30 consecutive days
shall be conducted on the complete and total installed and operational system to
demonstrate that it is functioning properly in accordance with all requirements of this
Specification. The correct operation of all equipment shall be demonstrated as well as the
operation and capabilities of all sequences, reports, diagnostics, and all other software

3.4 MANUFACTURERS FIELD SERVICES

A. The Manufacturer shall provide local, in-house warranty and service backup. Factory-
trained personnel specifically trained for electrical component maintenance and
troubleshooting must perform this service backup.

B. The VFD Manufacturer shall supply the Name, Business Address, and Phone Number of
the Designated Service Supply, which will be performing any Warranty Service work. This
information must accompany the VFD Submittals.

C. VFD manufacturer shall have the following available:
1. Service Engineer

2. Training/Service Schools

3. 24-hour phone service

3.5 USER AGENCY TRAINING

A. Training shall be provided for users if an approved manufacturer or drive series is new to
the university or if user deems training necessary during the project design phase. If training
is required, then the system manufacturer or authorized distributor shall provide training for
users. The initial session to occur when Owner accepts the system. Follow-up sessions shall
occur within 1 year after acceptance. All training sessions shall be independent (not
concurrent). The initial and review sessions shall consist, minimally, of instruction as follows:

1. Initial Session: On Site Personnel Training including classroom as well a mechanical room
for hands-on portion:

2. Four hours of instruction including an overview of the system and its capabilities, what to
do in case of alarm or trouble.

3. Four hours of instruction as in both items above in addition to maintenance instruction on
each type of device connected to the system, all modules involved in the control panel and all
aspects of user-accessible programming.

4. Personnel Factory Training: 4 workers to 3 day training school at manufacturing facility.
Training shall include, but not be limited to: product features/design, application/start- up
programming, and service/component replacement procedures. Successful bidders are
required to conduct both on-site and factory training once in an 18 month window, or sooner
if equipment changes significantly. Training shall be at the expense of the manufacturer.
Lodging, meals and transportation are an Owner expense.
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DIVISION 31
EARTHWORK




SECTION 31 23 00.00 20
EXCAVATION AND FILL

PART1 GENERAL

1.1

A.

1.2

SUMMARY

Description: This Section describes the requirements for excavating and backfilling
trench for utilities.

REFERENCES
AMERICAN WATER WORKS ASSOCIATION (AWWA)

1. AWWAC600 (2005) Installation of Ductile-lIron Water Mains and
Their Appurtenances

ASTM INTERNATIONAL (ASTM)

1. ASTM C 136 (2006) Standard Test Method for Sieve Analysis of
Fine and Course Aggregates

2. ASTM D 1140 (2000; R 2006) Amount of Material in Soils Finer than
the No. 200 (75-micrometer) Sieve

3. ASTM D 1556 (2007) Density and Unit Weight of Soil in Place by
the Sand-Cone Method

4. ASTM D 1557 (2007) Standard Test Methods for Laboratory
Compaction Characteristics of Soil Using Modified
Effort (56,000 ft-1bf/ft3) (2700 kN-m/m3)

5. ASTM D 2321 (2005) Standard Practice for Underground
Installation of Thermoplastic Pipe for Sewers and
Other Gravity-Flow Applications

6. ASTM D 2487 (2006e1) Soils for Engineering Purposes (Unified
Soil Classification System)

7. ASTM D 2922 (2005) Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth)

8. ASTM D 3017 (2005) Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth)

9. ASTM D 4318 (2005) Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

10. ASTM D 698 (2007e1l) Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/cu. ft. (600
kN-m/cu. m.))
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1.3

14

U.S. ARMY CORPS OF ENGINEERS (USACE)
1. EM 385-1-1 (2008) Safety and Health Requirements Manual
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

1. EPA530/F-93/004 (1993; Rev O; Updates |, IlI, 1A, 1IB, and IIl) Test
Methods for Evaluating Solid Waste (Vol 1A, 1B, IC,
and Il) (SW-846)

DEFINITIONS

Degree of Compaction

1. Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D 698 or ASTM D 1557, for
general soil types, abbreviated as percent laboratory maximum density.

Hard Materials

1. Weathered rock, dense consolidated deposits, or conglomerate materials which
are not included in the definition of "rock" but which usually require the use of
heavy excavation equipment, ripper teeth, or jack hammers for removal.

Rock

1. Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which can be
removed without systematic drilling and blasting, drilling and the use of expansion
jacks or feather wedges, or the use of backhoe-mounted pneumatic hole punchers
or rock breakers; also large boulders, buried masonry, or concrete other than
pavement exceeding 1/2 cubic yard in volume. Removal of hard material will not
be considered rock excavation because of intermittent drilling and blasting that is
performed merely to increase production.

SUBMITTALS

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

1. SD-01 Preconstruction Submittals
a. Shoring and Sheeting Plan
b. Dewatering work plan

c. Submit 15 days prior to starting work.

2. SD-06 Test Reports

a. Borrow Site Testing
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b. Fill and backfill test
c. Density tests
d. Moisture Content Tests

e.. Copies of all laboratory and field test reports within 24 hours of the completion

of the test.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Perform in a manner to prevent contamination or segregation of materials.

1.6 QUALITY ASSURANCE

A. Shoring and Sheeting Plan

1.

Submit drawings and calculations, certified by a registered professional engineer,
describing the methods for shoring and sheeting of excavations. Drawings shall
include material sizes and types, arrangement of members, and the sequence and
method of installation and removal. Calculations shall include data and references
used.

B. Dewatering Work Plan

1.

Submit procedures for accomplishing dewatering work.

C. Existing Utilities to be located

1.

PART 2

Locate existing underground utilities within the area of excavation by examination of
ASPA records, toning and potholes prior to excavation.

Movement of construction machinery and equipment over pipes and utilities during
construction shall be at the Contractor's risk. Excavation made with power-driven
equipment is not permitted within two feet of known ASPA-owned utility or
subsurface construction. For work immediately adjacent to or for excavations
exposing a utility or other buried obstruction, excavate by hand. Start hand
excavation on each side of the indicated obstruction and continue until the
obstruction is uncovered or until clearance for the new grade is assured. Support
uncovered lines or other existing work affected by the contract excavation until
approval for backfill is granted by the APE. Report damage to utility lines or
subsurface construction immediately to the APE.

PRODUCTS

21 SOIL MATERIALS

A. Satisfactory Materials

1. Any materials classified by ASTM D 2487 as GW, GP, GM, GP-GM, GW-GM, GC,

GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, SP-SM, SP-SC, CL, ML, CL-
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2.2

ML, CH, MH free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and deleterious, or objectionable materials. Unless
specified otherwise, the maximum particle diameter shall be one-half the lift
thickness at the intended location.

Unsatisfactory Materials

1. Materials which do not comply with the requirements for satisfactory materials.
Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from
previous construction. Unsatisfactory material also includes material classified as
satisfactory which contains root and other organic matter, and stones larger than 3
inches. The APE shall be notified of any contaminated materials.

Cohesionless and Cohesive Materials

1. Cohesionless materials include materials classified in ASTM D 2487 as GW, GP, SW,
and SP. Cohesive materials include materials classified as GC, SC, ML, CL, MH,
and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and SM
shall be identified as cohesionless only when the fines are non-plastic (plasticity
index equals zero). Materials classified as GM and SM will be identified as cohesive
only when the fines have a plasticity index greater than zero.

Common Fill

1. Approved, unclassified soil material with the characteristics required to compact to
the soil density specified for the intended location.

Backfill and Fill Material

1. ASTM D 2487, classification GW, GP, GM, GC, SW, SP, SM, SC with a maximum
ASTM D 4318 liquid limit of 35, maximum ASTM D 4318 plasticity index of 12, and a
maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve.

Topsoll

1. Natural, friable soil representative of productive, well-drained soils in the area, free of
subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic
substances, and other material detrimental to plant growth. Amend topsoil pH range
to obtain a pH of 5.5t0 7.

PIPE BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide bedding for buried
piping in accordance with AWWA C600, Type 4, except as specified herein. Backfill to
top of pipe shall be compacted to 95 percent of ASTM D 698 maximum density.

Plastic piping shall have bedding to spring line of pipe. Provide ASTM D 2321
materials as follows:

1. Class|: Angular, 0.25 to 1.5 inches, graded stone, including a number of fill materials
that have regional significance such as coral, slag, cinders, crushed stone, and
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crushed shells.

2. Class II: Course sands and gravels with maximum particle size of 1.5 inches,
including various graded sands and gravels containing small percentages of fines,
generally granular and non-cohesive, either wet or dry. Soil Types GW, GP, SW, and
SP are included in this class as specified in ASTM D 2487.

23 PIPE TRENCH SEAL MATERIAL

Type S4C gravel. Grading: Percent passing sieve %2"=100, 3/8"=90-100, #16=25-45,
#100 5-15.

24 BORROW

A. Obtain borrow materials required in excess of those furnished from excavations from
sources outside of ASPA property.

PART 3 EXECUTION
31 PROTECTION
A. Shoring and Sheeting
1. Provide shoring and sheeting where needed. In addition to Section 25 A and B of

EM 385-1-1, include provisions in the shoring and sheeting plan that will

accomplish the following:

a. Prevent undermining of pavements.

b. Prevent slippage or movement in banks or slopes adjacent to the excavation.

c. Allow for the abandonment of shoring and sheeting materials in place in critical
areas as the work is completed. In these areas, backfill the excavation to
within 3 feet of the finished grade and remove the remaining exposed portion of
the shoring before completing the backfill.

B. Drainage and Dewatering

1. Provide for the collection and disposal of surface an