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WATER TREATMENT FACILITY 100% DESIGN

SECTION 01110

SUMMARY OF WORK

PART 1 GENERAL

1.

1.

1 SUMMARY

The work of this contract is described in the following documents:

a. Statement of Work (SOW) titled, "SOW for Remedial Design of Operable
Unit #1".

b. Specifications titled, "Operable Unit #1 Water Treatment System, New
Bedford Harbor Superfund Site, New Bedford, Massachusetts".

c. Contract Drawings titled, "Operable Unit #1 Water Treatment System,
New Bedford Harbor Superfund Site, New Bedford, Massachusetts".

1.1 Order of Precedence of Contract Documents

The order of precedence for contract documents for this project are as
follows:

1. Contract Terms and Conditions;
2. Statement of Work;
3. SOW Attachments (Specifications, Health and Safety Requirements,

Quality Assurance Plan, Drawings, and other documents specific to
the project);

4. Other Contract Requirements (Project Provisions, etc.).

In the event of conflict between the technical documents, the
following order of precedence shall apply: Statement of Work
{inclusive of attachments or exhibits), Specifications (inclusive of
attachments or exhibits), and Drawings. Figured dimensions shall have
priority over scale or configuration.

.2 PROJECT DECRIPTION

The work includes constructing a new water treatment plant adjacent to the
existing facility as described in the Basis of Design/Design Analysis
(BD/DA) Report. The new water treatment plant will be installed within a
prefabricated building and will include chemical addition, clarification,
sand filtration, polishing filtration, and liquid phase granular activated
carbon. Functionality of the plant will comply in accordance with action
standards set by the Environmental Protection Agency.

.3 LOCATION

The work shall be located at the New Bedford Harbor Superfund Site in New
Bedford, Massachusetts. More specifically, the new water treatment plant
shall be located at the Sawyer Street facility along the shore of the

SECTION 01110 Page 1

June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

Acushnet River. The exact location is as shown on the design drawings.
1.4 EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation,
Structures, Equipment, Utilities, and Improvements":

a. Remove or alter existing work in such a manner as to prevent
injury or damage to any portions of the existing work which remain.

b. Repair or replace portions of existing work which have been
altered during construction operations to match existing or
adjoining work, as approved by the Contracting Officer. At

the completion of operations, existing work shall be in a
condition equal to or better than that which existed before

new work started.

1.5 LOCATION OF UNDERGROUND FACILITIES

Obtain necessary digging permits prior to start of excavation. Verify the
elevations of existing piping, utilities, and any type of underground
obstruction not indicated or specified to be removed but indicated in
locations to be traversed by piping, ducts, and other work to be installed.
Verify elevations before installing new work closer than nearest manhole
or other structure at which an adjustment in grade can be made.

1.5.1 Notification Prior to Excavation

For all excavation work in Massachusetts call Dig Safe at 1-888-344-7233.
Notification of excavation work to the Contracting Officer as well as Dig
Safe shall not be earlier than 30 days prior, nor later than 3 days prior,
to the planned excavation.

1.6 CONTRACTOR USE OF SITE
1.6.1 Storage Areas

Area within the project limits is available for use by the Contractor, for
work, storage of equipment, materials and trailers during the life of this
contract. The Contractor shall confine his storage areas to the limits as
designated or approved by the Contracting Officer. The Contractor shall be
responsible for the security of storage areas outside of the Sawyer Street
Site Support Zone. Upon completion of the contract, the Contractor shall
remove all equipment and materials, except as otherwise specified, and
restore the site to its original condition as approved by the Contracting
Officer at no additional cost to the Government.

1.6.2 Work Limits

Work shall be restricted to the areas shown on the contract drawings in
addition to any access locations and additional storage areas assigned to
the Contractor.

1.6.3 Contractor Receipt of Supplies

The Contractor shall be responsible for all arrangements for the receipt
and inspection of materials and supplies at the job site. The Contracting
Officer's Representative is not permitted to receive or sign for items
delivered to the site.

SECTION 01110 Page 2
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1.6.4 Delivery Schedule

Notify the Contracting Officer in writing at least 5 calendar days in
advance of the date on which the materials and equipment are required.
Pick up materials and equipment no later than 30 calendar days after such
date.

1.6.5 Delivery Location

The materials and equipment will be delivered to the Sawyer Street Site
with approval of the Contracting Officer. BAll deliveries will be the
responsibility of the Contractor.

1.7 WORK SEQUENCE
1.7.1 General

There are certain essential criteria relative to the preparation of a work
sequence and time schedule which the Contractor will be required to
implement and follow during the prosecution of the work. Minor variations
in the sequence of the items of work as specified may be made by the
Contractor, provided such variations do not conflict with critical elements
of the schedule. Variations shall be approved by the Contracting Officer
prior to implementation.

1.7.2 Hours of Operation

Normal work hours are from 7:00 am through 5:30 pm, Monday through Friday.
The Contractor will not be permitted to work on Sunday or legal holidays
unless otherwise authorized by the Contracting Officer. The exclusion of
work on Sunday and legal holidays has been considered in computing the
performance time of this contract. The following legal holidays will be
observed:

New Year's Day - 01 January 2002
President's Day - 18 February 2002
Memorial Day - 27 May 2002
Independence Day - 04 July 2002
Labor Day - 02 September 2002
Thanksgiving - 28 November 2002
Thanksgiving - 29 November 2002
Christmas - 25 December 2002

When one of the above designated legal holidays falls on a Sunday, the
following Monday will be the observed legal holiday. When a legal holiday
falls on a Saturday, the preceding Friday is observed as a holiday.
Requests to perform work at other times shall be made in writing to the
Contracting Officer. Every effort will be made to accommodate such
requests.

1.8 PROJECT/SITE CONDITIONS
1.8.1 Site Conditions

Contractor shall video tape site prior to construction and replace any
destroyed or damaged property when construction is complete.

1.8.2 Security

SECTION 01110 Page 3
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

1

1.

1.

1.

1.

1

1.

1.

Within the Sawyer Street Support Zone, security will be provided. The
Contractor shall provide any supplemental security measures necessary to
perform the work specified herein.

.8.3 Operational Restrictions

The Contractor shall not interrupt water, sewer, or supplied power service.
9 ORGANIZATION AT THE SITE

9.1 General

The Contractor shall employ ample personnel and sufficient equipment to
accomplish the work of this contract in the least amount of time, within
the prosecution period specified in the Contract Terms and Conditions.

9.2 Rate of Progress

Should the Contractor fail to maintain a satisfactory rate of progress, the
Contracting Officer may require that additional personnel and equipment be
placed on the project and weekend and overtime work be performed, in order

that the work be brought up to schedule and maintained.

10 REGULATORY REQUIREMENT

.10.1 Compliance With Site Regulations

All activities of the Contractor and his employees while on the site shall
be conducted in strict accordance with all applicable Federal, State and
City Regulations.

10.2 Identification of Employees

The Contractor shall be responsible for requiring each employee engaged in
the work to sign in and out at the Security Guard shack. The Contractor
shall acquaint himself with all site regulations in advance. Compliance
with the provisions of this paragraph by the Contractor's subcontractors
and their employees shall be the responsibility of the Contractor.

11 PRECONSTRUCTION CONFERENCE

The Contracting Officer shall conduct a preconstruction conference to
inform the Contractor concerning the labor standards and clauses, safety
and other conditions of the contract. It is mandatory that this
preconstruction conference be attended by the Contractor or his
representative and his on-site construction manager prior to beginning any
work on the contract.

PART 2 PRODUCTS

All materials will be new unless otherwise specified by the Owner or
Engineer.

PART 3 EXECUTION

Execution of work shall be as stated in the technical specifications of this
text.
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SECTION 01320

PROJECT SCHEDULE

PART 1 GENERAL

1.1 QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be
responsible for the preparation of all required project schedule reports.

PART 2 PRODUCTS (Not Applicable)
PART 3  EXECUTION

3.1 GENERAL REQUIREMENTS

A Project Schedule as described below shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
management personnel shall actively participate in its development.
Subcontractors and suppliers working on the project shall also contribute
in developing and maintaining an accurate Project Schedule. The approved
Project Schedule shall be used to measure the progress of the work, to aid
in evaluating time extensions, and to provide the basis of all progress
payments.

3.2 BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress. Lack of
an approved schedule or scheduling personnel will result in an inability of
the Contracting Officer to evaluate Contractor's progress for the purpose
of payment. Failure of the Contractor to provide all information, as
specified below, shall result in the disapproval of the entire Project
Schedule submission and the inability of the Contracting Officer to
evaluate Contractor progress for payment purposes. In the case where
Project Schedule revisions have been directed by the Contracting Officer
and those revisions have not been included in the Project Schedule, the
Contracting Officer may hold retainage up to the maximum allowed by
contract, each payment period, until revisions to the Project Schedule have
been made.

3.3 PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the
Project Schedule shall be capable of providing all requirements of this
specification. Failure of the Contractor to meet the requirements of this
specification shall result in the disapproval of the schedule. Manual
methods used to produce any required information shall require approval by
the Contracting Officer.

3.3.1 Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedule in the Precedence Diagram Method (PDM).

SECTION 01320 Page 1
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3.3.2 Level of Detail Required

The Project Schedule shall include an appropriate level of detail. Failure
to develop or update the Project Schedule or provide data to the
Contracting Officer at the appropriate level of detail, as specified by
the Contracting Officer, shall result in the disapproval of the schedule.

3.3.2.1 Activity Durations

Contractor submissions shall follow the direction of the Contracting
Officer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determined
between payment periods less than 20 days.

3.3.2.2 Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall
be included as separate activities in the project schedule. Long lead
materials and equipment are those materials that have a procurement cycle
of over 90 days. Examples of procurement process activities include, but
are not limited to: submittals, approvals, procurement, fabrication, and
delivery.

3.3.2.3 Contracting Officer Activities

Contracting Officer and other agency activities that could impact progress
shall be shown. These activities include, but are not limited to:
approvals, inspections, and Notice to Proceed (NTP).

3.3.2.4 Modification or Claim Number

Any activity that is added or changed by contract modification or used to
justify claimed time shall be identified by a mod or claim code that
changed the activity. Activities shall not belong to more than one
modification or claim item. The modification or claim number of each
activity shall be identified by the Mod or Claim Number. Whenever
possible, changes shall be added to the schedule by adding new activities.
Existing activities shall not normally be changed to reflect modifications.

3.3.3 Scheduled Project Completion
The schedule interval shall extend from NTP to the contract completion date.
3.3.3.1 Project Start Date

The schedule shall start no earlier than the date on which the NTP was
acknowledged. The Contractor shall include as the first activity in the
project schedule an activity called "Start Project". 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 Eérly Project Completion

In the event the project schedule shows completion of the project prior to
the contract completion date, the Contractor shall identify those
activities that have been accelerated and/or those activities that are
scheduled in parallel to support the Contractor's "early" completion.
Contractor shall specifically address each of the activities noted in the
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narrative report at every project schedule update period to assist the
Contracting Officer in evaluating the Contractor's ability to actually
complete prior to the contract period.

3.4 PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below. The data
disk, reports, and network diagrams required for each submission are
contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1 Initial Project Schedule Submission

The Initial Project Schedule shall be submitted for approval within 10
calendar days after NTP. The schedule shall provide a reasonable sequence
of activities which represent work through the entire project and shall be
at a reasonable level of detail.

3.4.2 Monthly Schedule Updates

Based on the result of progress meetings, specified in "Monthly Progress
Meetings," the Contractor shall submit monthly schedule updates. These
submissions shall enable the Contracting Officer to assess Contractor's
progress. If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgement of the Contracting
Officer 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.

3.5 SUBMISSION REQUIREMENTS

The following items shall be submitted by the Contractor for the
preliminary submission, initial submission, and every monthly project
schedule update throughout the life of the project:

3.5.1 Data Disks
Two data disks containing the project schedule shall be provided.
3.5.1.1 File Medium

Required data shall be submitted on 3.5 disks, formatted to hold 1.44 MB of
data, under the MS-DOS Version 6.x, unless otherwise approved by the
Contracting Officer.

3.5.1.2 Disk Label

A permanent exterior label shall be affixed to each disk submitted. The
label shall indicate the type of schedule (Preliminary, Initial, Update, or
Change), full contract number, project name, project location, data date,
name and telephone number of person responsible for the schedule, and the
MS-DOS version used to format the disk.

3.5.1.3 File Name

Each file submitted shall have a name related to either the schedule data
date, project name, or contract number. The Contractor shall develop a
naming convention that will ensure that the names of the files submitted
are unique. The Contractor shall submit the file naming convention to the
Contracting Officer for approval.
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3.5.2 Approved Changes Verification

Only project schedule changes that have been previously approved by the
Contracting Officer shall be included in the schedule submission. 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.

3.5.3 Schedule Reports

The format for each activity for the schedule reports listed below 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 and Actual Finish Dates shall
be printed for those activities in progress or completed.

3.5.3.1 Activity Report
A list of all activities sorted according to activity number.
3.5.4 Network Diagram

The network diagram shall be required on the initial schedule submission
and on monthly schedule update submissions. 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 Contracting Officer
will use, but is not limited to, the following conditions to review
compliance with this paragraph:

3.5.4.1 Continuous Flow
Diagrams shall show a continuocus flow from left to right with no arrows
from right to left. The activity number, description, and duration shall
be shown on the diagram.

3.5.4.2 Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract
required interim completion dates, and contract completion dates.

3.5.4.3 Critical Path
The critical path shall be clearly shown.
3.6 MONTHLY PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly on-site
meeting or other regular intervals mutually agreed to at the
preconstruction conference. During this meeting the Contractor shall
describe, on an activity by activity basis, all proposed revisions and
adjustments to the project schedule required to reflect the current status
of the project. The Contracting Officer will approve activity progress,
proposed revisions, and adjustments as appropriate.

3.6.1 Meeting Attendance

The Contractor's Project Manager and Schedule shall attend the regular
progress meeting.

SECTION 01320 Page 4
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3.6.2 Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress,
revisions, and adjustments, based on the regular progress meeting, shall be
submitted not later than 4 working days after the monthly progress meeting.

3.6.3 Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates,
Remaining Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. As a minimum, the Contractor shall address the
following items on an activity by activity basis during each progress
meeting.

3.6.3.1 Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently
in-progress or completed.

3.6.3.2 Time Completion

The estimated Remaining Duration for each activity in-progress. Time-based
progress calculations shall be based on Remaining Duration for each
activity.

3.6.3.3 Cost Completion

The earnings for each activity started. Payment will be based on earnings
for each in-progress or completed activity. Payment for individual
activities will not be made for work that contains quality defects. A
portion of the overall project amount may be retained based on delays of
activities.

3.6.3.4 Logic Changes

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, lag
durations, and other changes that have been made pursuant to contract
provisions shall be specifically identified and discussed.

3.6.3.5 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 which does
not represent the actual or planned prosecution and progress of the work.

3.7 REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract
completion date, or any interim milestone date, the Contractor shall
furnish the following for a determination as to whether or not the
Contractor is entitled to an extension of time under the provisions of the
contract: Jjustification, project schedule data, and supporting evidence as
the Contracting Officer may deem necessary. Submission of proof of delay,
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based on revised activity logic, duration, and costs (updated to the
specific date that the delay occurred) is obligatory to any approvals.

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.
The Contracting Officer's 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 the extension of the schedule, will not be a cause for a
time extension to the contract completion date.

3.7.2 Submission Requirements

The Contractor shall submit a justification for each request for a change
in the contract completion date of under 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:

a. A list of affected activities, with their associated project
schedule activity number.

b. A brief explanation of the causes of the change.
c. An analysis of the overall impact of the changes proposed.
d. A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by
a unique activity code contained in the required data file.

3.7.3 Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer
may request an interim update with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting Officer's request.

3.8 DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time,
the Contractor shall submit proposed schedule revisions to the Contracting
Officer within 2 weeks of the NTP being issued. The proposed revisions to
the schedule will be approved by the Contracting Officer prior to inclusion
of those changes within the project schedule. If the Contractor fails to
submit the proposed revisions, the Contracting Officer may furnish the
Contractor with suggested revisions to the project schedule. The
Contractor shall 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 Contracting Officer, the Contractor shall advise the
Contracting Officer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedule
with the Contracting Officer's 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 Contracting Officer's proposed
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revisions, the Contractor will be deemed to have concurred with the
Contracting Officer's proposed revisions. The proposed revisions will then
be the basis for an equitable adjustment for performance of the work.

-- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1 GENERAL

1.

1.

1 SUBMITTAL IDENTIFICATION
Submittals required are identified by SD numbers and titles as follows:
SD-01 Preconstruction Submittals
SD-02 Shop Drawings
SD-03 Product Data
SD-04 Samples
SD-05 Design Data
SD-06 Test Reports
SD-07 Certificates
SD-08 Manufacturer's Instructions
SD-09 Manufacturer's Field Reports
SD-10 Operation and Maintenance Data
SD-11 Closeout Submittals
2 SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

.2.1 Government Approved - GA

Governmental approval is required for extensions of design, critical
materials, deviations, equipment whose compatibility with the entire system
must be checked, and other items as designated by the Contracting Officer.
Within the terms of the Contract Clause entitled "Specifications and
Drawings for Construction," they are considered to be "shop drawings."

.2.2 For Information Only - FIO

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

.3 APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as
a complete check, but will indicate only that the general method of
construction, materials, detailing and other information are satisfactory.

SECTION 01330 Page 1
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Approval will not relieve the Contractor of the responsibility for any
error which may exist. 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. After submittals have been approved by the
Contracting Officer, no resubmittal for the purpose of substituting
materials or equipment will be considered unless accompanied by an
explanation of why a substitution is necessary. The Contractor shall be
required to participate in Quality Control activities outlined in the
Construction Quality Control Plan for the project. The Contractor shall
abide by the requirements of this plan as well as any direction given, with

"regard to QC, by the Contracting Officer's QC System Manager.

.4 DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting
Officer and promptly furnish a corrected submittal in the form and number
of copies specified for the initial submittal. If the Contractor considers
any correction indicated on the submittals to constitute a change to the
contract, a notice in accordance with the Contract Clause "Changes" shall
be given promptly to the Contracting Officer.

.5 WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approvals have not been obtained.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting Officer 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 shall be the same as those used in the contract drawings. Each
submittal shall be complete and in sufficient detail to allow ready
determination of compliance with contract requirements. Prior to
submittal, all items shall be checked and approved by the Contractor's
Quality Control (CQC) Representative. Proposed deviations from the
contract requirements shall be clearly identified. Submittals shall
include 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 Government
approval shall be scheduled and made prior to the acquisition of the
material or equipment covered thereby. Samples remaining upon completion
of the work shall be picked up and disposed of in accordance with
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with
existing laws and regulations.

.2 SUBMITTAL REGISTER (ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing items of
equipment and materials for which submittals are required by the
specifications; this list may not be all inclusive and additional
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submittals may be required. The Contractor will also be given the
submittal register files, containing the computerized ENG Form 4288 and
instructions on the use of the files. These submittal register files will
be furnished on a separate diskette. Columns "d" through "r" have been
completed by the Contracting Officer; the Contractor shall complete columns
"a" and "s" through "u" and submit the forms (hard copy plus associated
electronic file) to the Contracting Officer for approval within 10 calendar
days after Notice to Proceed. The Contractor shall keep this diskette
up-to-date and shall submit it to the Contracting Officer together with the
monthly payment request. The approved submittal register will become the
scheduling document and will be used to control submittals throughout the
life of the contract. The submittal register and the progress schedules
shall be coordinated.

3.3 SCHEDULING

Submittals covering component items forming a system or items that are
interrelated shall be scheduled to be coordinated and submitted
concurrently. Certifications to be submitted with the pertinent drawings
shall be so scheduled. Adeguate time (a minimum of 10 calendar days
exclusive of mailing time) shall be allowed and shown on the register for
review and approval. No delay damages or time extensions will be allowed
for time lost in late submittals.

3.4 TRANSMITTAL FORM (ENG FORM 4025)

The sample transmittal form (ENG Form 4025) attached to this section shall
be used for submitting both Government approved and information only
submittals in accordance with the instructions on the reverse side of the
form. This form shall be properly completed by filling out all the heading
blank spaces and identifying each item submitted. Special care shall be
exercised to ensure proper listing of the specification paragraph and/or
sheet number of the contract drawings pertinent to the data submitted for
each item.

3.5 SUBMITTAL PROCEDURE
Submittals shall be made as follows:
3.5.1 Procedures

The Contractor shall submit 5 copies of each submittal unless otherwise
directed by the Contracting Officer.

3.5.2 Deviations

For submittals which include proposed deviations requested by the
Contractor, the column "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in writing the reason for any deviations and
annotate such deviations on the submittal. The Contracting Officer
reserves the right to rescind inadvertent approval of submittals containing
unnoted deviations. When a variation is submitted on a For Information
Only (FIO) submittal, the Contractor will make a special note of this fact
either via a cover letter or verbally at the time the submittal is
transferred to the Contracting Officer.

3.6 CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure
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that each individual submittal is made on or before the Contractor
scheduled submittal date shown on the approved "Submittal Register.™"

3.7 GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the
submittals will be identified as having received approval by being so
stamped and dated. Three (3) copies of the submittal will be retained by
the Contracting Officer and 2 copies of the submittal will be returned to
the Contractor.

3.8 INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned. Approval of
the Contracting Officer is not required on information only submittals.

The Government and/or Contracting Officer 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
Contracting Officer 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 a Contracting Officer
laboratory or for check testing by the Contracting Officer in those
instances where the technical specifications so prescribe.

3.9 STAMPS
The Contractor shall certify, in the space provided on the transmittal
form, that the submittal meets contract requirements. Additionally, where
specified or appropriate, the submittal document (s) shall be stamped and

certified by a registered professional engineer and/or land surveyor.

-~ End of Section --
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GA
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FIO
01410 |SD-01 Preconstruction Submittals
Environmental Protection Plan 1.2.2
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01451 {SD-01 Preconstruction Submittals
Contractor Quality Control Plan
GA
01720 1SD-Q7 Certificates
Surveyor and Professional
Engineer Qualifications
FIO
01780 1SD-11 Closeout Submittals
Record Drawings 1.2.1
GA
Record of Equipment and
Materials
Warranty Management Plan 1.3.1
Pre-Final Inspection Punch-List
Fi0
02315 |SD-06 Test Reports
Field Density Tests
GA
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Testing of Backfill Materials 34.2
SD-07 Certificates
Testing Laboratory Qualifications
GA
Certified Clean Materials
02531 _|SD-03 Product Data
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GA
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Portland Cement 2.7.1
GA
Pipeline Leakage Tests
Pipeline Deflection Tests
SD-08 Manufacturer's Instructions
Placing Pipe
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02556 [SD-02 Shop Drawings
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02556

Pipe, Fittings, and Associated

N
—

Materials

GA

SD-03 Product Data

Materials and Equipment

1.3.3

GA

Spare Parts Data

Connections to Existing Lines

3.12

Welding Steel Piping

1.3.1

Jointing Polyethylene and

1.3.2

Fiberglass Piping

Connection and Abandonment

Plan

SD-06 Test Reports

Pressure and Leak Tests

3.14.2

GA

SD-07 Certificates

Utility Work

3.12.1

GA

Training

1.3.2

SD-10 Operation and Maintenance

Data

Gas Distribution System

3.6

GA

03100

SD-02 Shop Drawings

Formwork
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TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant
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SD-03 Product Data
Design 1.3
GA
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FIO
Form Releasing Agents 2.1.7
03150 |SD-02 Shop Drawings
Waterstops 2.4
GA
SD-03 Product Data
Preformed Expansion Joint Filler {2.2
GA
Sealant 2.3
Waterstops 24
SD-04 Samples
Lubricant for Preformed 2.3.2
Compression Seals
GA
Field-Molded Type 2.34
Non-metallic Materials 24.3
SD-07 Certificates
Preformed Expansion Joint Filler {2.2
GA
Sealant 2.3
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03150 | Waterstops

03200 |{SD-02 Shop Drawings
Concrete Reinforcement System
GA

SD-07 Certificates
Reinforcing Steel 2.3
GA

03300_|SD-03 Product Data
Mixture Proportions 1.9
GA

SD-04 Samples
Surface Retarder 2.35
GA,

SD-06 Test Reports
Testing and Inspection for 3.17

Contractor Quality Control

GA

SD-07 Certificates
Qualifications 1.5
GA

04200 1SD-02 Shop Drawings
Masonry Work
GA

SD-03 Product Data
Cold Weather Installation 3.1.2
GA

n
>
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GA
Field Testing of Grout 3.26.2
Fire-rated CMU 2.4.3
SD-07 Certificates
Concrete Masonry Units (CMU) 2.4
FIO
Anchors, Ties,_and Bar 2.12
Positioners
Expansion-Joint Materials 2.16
Joint Reinforcement 2.13
Reinforcing Steel Bars and Rods _|2.14
Masonry Cement
Precast Concrete ltems 2.8
Mortar Admixtures
Grout Admixtures
05120 |SD-02 Shop Drawings
Structural Steel System
GA,
Structural Connections 3.21
SD-03 Product Data
Erection 3.2
GA
Welding 3.3
GA.
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05120 {SD-07 Certificates
Mill Test Reports
GA.
Welder Qualifications
Welding_Inspector 1.5
Fabrication 3.1
05500 |SD-02 Shop Drawings
Miscellaneous Metal ltems 1.6
GA
SD-06 Test Reports
Mill Test Reports
FIO
SD-07 Certificates
Welder Qualifications
FI1O
Structural Steel Erector
Qualiications
Fabrication
GA
SD-08 Manufacturer's Instructions
Erection
FIQ
07840 1SD-02 Shop Drawings
Firestopping Materials 2.1
GA )
SD-07 Certificates
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07840 | Firestopping Materials 2.1
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Installer Qualifications 1.5
Inspection 33
07900 |SD-03 Product Data
Backing 2.1
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Bond-Breaker 2.2
Sealant 2.5
SD-07 Certificates
Sealant 25
FIO
08110 _|SD-02 Shop Drawings
Doors and Frames 2.1
GA
SD-07 Certificates
Thermal Insulated Doors
F10
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Overhead Rolling Door Unit
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SD-03 Product Data

Overhead Rolling Door Unit

GA

SD-10 Operation and Maintenance
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Maintenance and Repair Manual
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Insect Screens
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08700 | Keying

SD-07 Certificates
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08810 |SD-02 Shop Drawings
Installation 3.2
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insulating Glass
GA
Glazing Accessories

SD-04 Samples
Insulating Glass
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£ DESCRIPTION A Y APPROVAL{MATERIAL] O | DATE {DATERCD |OATE FWDIDATERCD| O | DATE [DATERCOD
NN c P o w NEEDED | NEEDED | D OF FROM |TO OTHER [FROM OTH| D OF |FRM APPR
o]o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR |REVIEWER|REVIEWER| E | ACTION | AUTH REMARKS
(a) | () {c) (d) (e) M {g) (h) 10} G (%) U} (m) ) (0) {P) (@) U}
09250 | FIO
Water-Resistant
Steel-Framing 26.2
Fire-Rated Gypsum Board 242

Cemetitious Backer Units

09510 {SD-02 Shop Drawings
Approved Detail Drawings 1.3
GA

SD-03 Product Data
Acoustical Ceiling Systems 2.5
FIO

SD-06 Test Reports
Fire Resistive Ceilings 25
FlO
Ceiling Attenuation Class and

Test

SD-07 Certificates
Acoustical Units 2.1
F10

09650 |SD-03 Product Data
Resilient Flooring and

Accessories

FiQ

SD-04 Samples
Flooring 3.2
FiO
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SUBMITTAL REGISTER DACW33.04-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

rrrA-4—-<unwzZ>»u4d

DESCRIPTION JAPPROVAL | MATERIAL

NEEDED | NEEDED
SUBMIT BY BY

DATE |DATE RCD |DATE FWD |DATE RCD
OF FROM |TO OTHER |FROM OTH
ACTION CONTR |REVIEWER |REVIEWER

DATE |DATERCD
OF FRM APPR
ACTION AUTH REMARKS

0Oz <XA—-<——H0>»
~Oomow OoOmuw
ITU>»0QO>V>D0

I*
ZO—AdA>»0~—TM—0VOFTrO
BS<MD M-~>» VO —H<OO
mooon ZO—--H0>

oz

ITEM SUBMITTED

moooO ZO—-HO0O>»

O
O
G2
G

(@

09650 1SD-06 Test Reports

Moisture Test

FIO

09900 |SD-03 Product Data
Paint 2.1
GA

$D-04 Samples
Moisture-Curing Polyurethane
FIO
Paint 2.1

SD-06 Test Reports
Paint 2.1
FIO

SD-07 Certificates
Lead 2.1.3
FlO
Mildewcide and Insecticide 212
Volatile Organic Compound 2.1.5

(VOC) Content

SD-08 Manufacturer's Instructions
Mixing and Thinning 3.3
FIO
Application 3.4

09910 [SD-03 Product Data

High Solids Thin Film Epoxy
Flooring System

e
3

@ () (i)

<

(k) U] (m) )

—
(=)
-~

P @ n

1o
w
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el

Nt

TITLE AND LOCATI

New Bedford Harbor Water Treatment Plant

X

CONTRACTOR

<4—-—<—-=H0>
rra44-Sn0zZru-
—H0OmM®n OMmMU®w

oz
oz

DESCRIPTION
ITEM SUBMITTED

XTOPBOPAO>PO
3*

ZO—-4>»O0—T—~000OPrQO
VDE<MD M~ WO —H<OO

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

IAPPROVAL |MATERIAL
NEEDED | NEEDED
SUBMIT BY BY

Mmoo ZO—-HO>»

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER

DATE RCD
FROM OTH

REVIEWER [REVIEWER

moOoO ZO—-HO»

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

)
C
5
G)

(@

—
L
-

@ (h) M

s

(k)

0]

(m)

(n)

—_
e

(P}

(a)

®

GA

Material Safety Data Sheets

(MSDSs)

FIO

Cleaning and Thinner Solutions

SD-04 Samples

High Solids Thin Film Epoxy

Flooring System

GA

SD-07 Certificates

Qualifications of Applicator

GA

09930

SD-03 Product Data

Protective Coating System

GA

Material Safety Data Sheets

(MSDSs)

FIO

Cleaning and Thinner Solutions

SD-04 Samples

Protective Coating System

GA

SD-07 Certificates

Qualifications of Applicator

GA

10201

SD-02 Shop Drawings

SUBMITTAL FORM,Jan

96

PREVIOUS EDITION {S OBSOLETE
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T CONTRACT NO.
SUBMITTAL REGISTER DACW33-94-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

r»—4—4-SuwZ>r -

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE |DATE RCD [DATE FWD |DATE RCD
OF FROM |TO OTHER |[FROM OTH
ACTION CONTR |REVIEWER|REVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <XA—-<—-—0>
——Om®» omuw
TOPVOPOPT

*
ZO——A>»0=-N—0OProO
VE<MB M~P DO —H<OO
MOQOO ZO-—H0>»
mMoOQO ZO—-HO>»

[0 24

ITEM SUBMITTED

)
]
g
)

@ (e) 0 (@ (h) ®

10201 _{ Wall Louvers 2.2
GA
SD-04 Samples
Wall Louvers 2.2
GA
10430 [SD-01 Preconstruction Submittals
Exterior Signs
FIO
SD-02 Shop Drawings
Exterior Signs
FlO
SD-03 Product Data
Exterior Signs
FIO
SD-04 Samples
Exterior Signs
FIO
SD-08 Manufacturer's Instructions
Exterior Signs
FlO
10440 |SD-02 Shop Drawings
Interior Signage
GA
SD-03 Product Data
Interior Signage
GA

=
~

(x) 0] (m) (n

—
(=)
~

P (@ )
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CONTRACT NO.
SUBMITTAL REGISTER ) DACW233-94-D-0002 )—

TITLE AND LOCATI. ) CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
70
CONTR/

rr4-4-snzZ>»n44

DESCRIPTION IMPPROVAL |MATERIAL

NEEDED | NEEDED
SUBMIT BY BY

DATE |DATE RCD |DATE FWD |DATE RCD
OF FROM |TO OTHER |FROM OTH
ACTION CONTR [REVIEWER |REVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <X94—<—-0>»
—“—Oom®n Omuv®w
IoPrBGO>»D>T

#*
ZO——4>»0—-—M—-0O>Pro
VS<MOV M~ DO —H<O0Q
mooO ZO——HO»
Mmoo ZO—-—-10>»

oz

ITEM SUBMITTED

s
8
G
£
=

@

A

®
o
3

(@) W] U]

<

(k) o (m) ()

_—
o
=

() @ o

10440 |SD-04 Samples
Interior Signage
GA
10800 1SD-03 Product Data
Finishes 2.1.2
GA
Accessory ltems 22
11240 [SD-02 Shop Drawings
Adsorption Battery Components  |2.2
GA
$D-03 Product Data
Activated Carbon Adsorption Units
GA
Activated Carbon 2.1.1
Material Safety Data Sheet
Fi0
Adsorption Battery Components  {2.2
Posting Framed Instructions 3.9
Delivery, Storage, and Handling  |1.8
SD-07 Certificates
Activated Carbon 211
GA
Equipment 3.71
SD-10 Operation and Maintenance
Data
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CONTRACT NO.
SUBMITTAL REGISTER DACW33-94-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

rr44-=nZ> 04

DESCRIPTION APPROVAL IMATERIAL

NEEDED | NEEDED
SUBMIT BY BY

DATE, |DATE RCD [DATE FWD|DATE RCD
OF FROM |TO OTHER |[FROM OTH
ACTION CONTR [REVIEWER |REVIEWER

DATE |DATERCD
OF FRM APPR
ACTION AUTH REMARKS

0OZ <XdA—<—40>»
-“Omw oOmuow
IVFPDIOPI>D

3*
ZO—4A>»O0—-—T—0OPro
DE<MID M~ DO —H<KOO
moooO ZO—-H0>»
moooO ZOoO—-H0>»

oz

ITEM SUBMITTED

®
-
o
G5
C)

G

11240 | Complete Activated Carbon
Adsorption System

GA

11242 {SD-01 Preconstruction Submittals
Chemical Feed Systems 2.1
GA

SD-02 Shop Drawings
Chemical Feed Systems 21
GA

SD-03 Product Data
Chemical Feed Systems 2.1
GA

SD-06 Test Reports
Testing 3.3
GA

SD-08 Manufacturer's Instructions
Chemical Feed Systems 2.1

SD-10 Operation and Maintenance
Data
Chemical Feed Systems 2.1
GA

11310 |SD-02 Shop Drawings
Equipment Installation 3.1
GA

SD-03 Product Data
Pump System

o
LA
—
o}

(@) (h) 0]

[=
=

(K} (0] (m) (n

P
e

(®) @ 0}

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 16 OF 31 PAGES



CONTRACT NO.
DACW33-94-D-0002 l

SUBMITTAL REGISTER )

TITLE AND LOCATIL ) CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

F>»—A4-SunZ>» -

DESCRIPTION IAPPROVALIMATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE |DATE RCD |DATE FWD |DATE RCD
OF FROM  |TO OTHER [FROM OTH
ACTION CONTR |REVIEWER |REVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <XdA—-<—-0>»
~“~Oomw OMmMUoU®w
ITVPOOPD>T

*
ZO~A»O0—TN—0OPrO
DE<MT mM-» DO H4<O0G
moo0o ZOo—-HO0O>»

oz

ITEM SUBMITTED

moooO ZO——4HO>»

n
-
=4
=~
(2]
<

(d)

,\

®
&
3

©® ) (i)

=
=

(k) (] (m) ()

-
o
-~

P (@ ]

11310 | GA
Spare Parts
FiO
Pump System Instructions
SD-06 Test Reports
Field Testing and Adjusting 3.3
Equipment
GA
SD-10 Operation and Maintenance
Data
Pump System
GA
11394 1SD-02 Shop Drawings
Shop Drawings 3.5
GA
SD-03 Product Data
Posting Framed Instructions 3.10
FlO
Qualifications 1.4
GA
Media 2.3
Materials and Equipment 2.1
Control System 224
Spare Parts 2.13
SD-06 Test Reports
Acceptance Testing 3.11.3
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T CONTRACT NO.
SUBMITTAL REGISTER DACW33-94-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

r>»4—4—-nZ>r o

DESCRIPTION JIAPPROVAL | MATER!AL

NEEDED | NEEDED
SUBMIT BY BY

DATE |DATE RCD |[DATE FWD |DATE RCD
OF FROM |TO OTHER |FROM OTH
ACTION | CONTR REVIEWERIREVIEWER

DATE |[DATERCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <XA—<——0>»

oz
VWIE<MD M~P» TVO —HKOO

HOomw OmMUoVw®»
IUV>PAVO>»D>TO

*
ZO——H4>0—T—0O>»r O
mooo ZO0-—-—-H0>»
moooO ZO——0>»

ITEM SUBMITTED

=
G
G}

(d)

® ) o) ) ® 0 (m) ®

S
p
G

(2 @ ()

11394 | GA
Factory Tests

SD-07 Certificates
Materials and Equipment 2.1
GA

8D-10 Operation and Maintenance
Data
Field Training 3.12
FIO

11395 {SD-02 Shop Drawings
Shop Drawings
GA

SD-03 Product Data
Posting Framed Instructions
FIO
Qualifications 1.4
GA
Media
Materials and Equipment 2.1
Spare Parts 2.13

SD-07 Certificates
Materials and Equipment 2.1
GA

SD-10 Operation and Maintenance
Data
Field Training 3.12
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CONTRACT NO.
SUBMITTAL REGISTER ) DACW33-94-D-0002 )

TITLE AND LOCATIC, ) CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

rrr-1-4-<nzZr 0

DESCRIPTION JAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE |DATE RCD |DATE FWD |[DATE RCD
OF FROM |TO OTHER JFROM OTH
ACTION CONTR |[REVIEWER REVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <XA—<——0%P»
O mm omuow
IU>»VQO>A>T

»
ZO=—4>PO—-n—-00>PrO0
DE<CMmP M~ VO —H<KOO
mooo ZO—-10>»
mMooo ZQO—-0>»

oz

ITEM SUBMITTED

B
G4
G

(C)

-~
]
-

v] (9 0 U]

=

k) U] (m) (n)

Py
o

(P (a) )

11395 | FIO

11540 {SD-03 Product Data
Clarifier Design
GA

SD-10 Operation and Maintenance
Data
Operation and Maintenance
_(O&M) Manuals
GA,

13120 {sD-02 Shop Drawings
Drawings
GA

SD-03 Product Data
Design Analysis 1.5
GA
Instruction Manuals
Erection 3.1
Qualifications 1.3.2 B

SD-04 Samples
Accessories 2.3.6
FIO
Roofing and Siding 2.3
Fasteners 24
Insulation 29
Gaskets and Insulating 2.11

Compounds
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SUBMITTAL REGISTER

CONTRACT NO.
DACW33-84-D-0002

TITLE AND LOCATION
New Bedford Harbor Water Treatment Plant

CONTRACTOR

<A-<——0>»

oz

FPrAA—-—ZnZ>»0A

oz

“Oomy OMT®»

DESCRIPTION
ITEM SUBMITTED

ITV>PIQ>PAO>PT
*

ZO——A>»0-T—-—0n0>»0O
VS<M® M~>» VO —-H<OO®

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

BY

APPROVAL
NEEDED

MATERIAL
NEEDED
BY

mopoOoO ZO—-—-HO>»

DATE
OF
ACTION

TO APPR
AUTH/

FROM
CONTR

DATE FWD

DATE RCD

DATE FWD |DATE RCD
TO OTHER [FROM OTH
REVIEWER [REVIEWER

moooO ZO——4HO»

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

(a)

P
=

@

U]

(@

(h

0]

<
=

(k)

0]

(m)

(m

A
()
=

()

@

(O]

13120

Sealant

2.10

Wall Liners

SD-07 Certificates

Metal Building Systems

GA

13405

SD-02 Shop Drawings

Installation

311

GA

Wiring

SD-03 Product Data

Instrumentation and Control

3.7

System

GA

Meters and Sensors

Training Manual

3.8

Performance Verification Test

352

(PVT)

SD-06 Test Reports

Testing, Adjusting and

3.51

Commissioning

GA

Performance Verification

352

Test{(PVT)

SD-07 Certtificates

Sensor and Control Wiring

3322

GA
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SUBMITTAL REGISTER

)

CONTRACT NO,
DACW33-94-D-0002

TITLE AND LOCATIC:. )

CONTRACTOR
New Bedford Harbor Water Treatment Plant
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AN S R A A
c|s S c c
TI{M s P A T T
' i P A F o/ 1 1
viT E R | E o DATE FWD o] MAILED
T c A c N TO APPR N TO
T|A G# A R AUTH/ CONTR/
y | L s R T E c c
E DESCRIPTION A (Y [APPROVAL|MATERIAL| O | DATE |DATE RCD |DATE FWD|DATERCD| O | DATE |DATE RCD
Nt N c P oW NEEDED | NEEDED | D OF FROM [TO OTHER|FROM OTH| D OF |FRMAPPR
oo T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWER[REVIEWER| E | ACTION | AUTH REMARKS
(@ | (b (c) (d) (e) (4] ()] (0] 1)} (k) U] (m) (n) (0) (P) (@) "
13405 |SD-10 Operation and Maintenance
Data
instrumentation and Control 3.7
System
GA
13850 |SD-02 Shop Drawings
Fire Alarm Reporting System 1.41
GA
SD-03 Product Data
Storage Batteries 2.2
GA
Voltage Drop
FIO
Spare Parts 2.84
Technical Data and Computer 1.5
Software
Training 3.6
Testing 3.5
SD-06 Test Reports
Testing 3.5
GA
SD-07 Cettificates
Equipment
GA
Qualifications 1.3.7
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CONTRACT NO.
SUBMITTAL REGISTER DACW33-94-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

r>»—"44-S0nZ> -

DESCRIPTION APPROVAL |MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE |DATE RCD [DATE FWD [DATE RCD
OF FROM |TO OTHER JEFROM OTH
ACTION CONTR |REVIEWER [REVIEWER

DATE |DATERCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <X4—-<—=0>»
—O0oOm»n OMUO®

oz
VE<MD mMm~>» DO —HCOG

TOoO>»3Q>» D>

*
ZO—4H4>»O0O—M—0O>Pr O
mooo ZOo-—-—-H0>»
mooo ZO0——-HO0O>»

ITEM SUBMITTED

A
o
—
z
-
)

(d)

13850 {SD-10 Operation and Maintenance

Data

Technical Data and Computer 1.5
Software

GA

15080 |SD-04 Samples

Thermal Insulation Materials

GA

15190 {SD-02 Shop Drawings
Gas Piping System 3.2
GA

$D-03 Product Data
Qualifications
GA

SD-086 Test Reports
Testing
GA
Pressure Tests 3.16.1
Test With Gas 3.16.3

15200 |SD-02 Shop Drawings
Pipe and Equipment 3.1.1
GA

SD-03 Product Data
Qualifications 1.4
GA
Welders 1.4.2

[
-~

® © ™ )

S

(k) 0] (m) (n)

—_—
)
~

® (@ )
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) SUBMITTAL REGISTER ) D ACYV33.04-D-0002 )
TITLE AND LOCATIU e )

CONTRACTOR

New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
v
T c T
R L
A A O
A LN S R A A
cs s c c
T (M S P I A T T
byl P A F o/ I 1
vi|r E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
YL S R T E c c
E DESCRIPTION A Y IWPPROVAL[MATERIAL | O | DATE |DATE RCD [DATE FWD|DATERCD| O | DATE |DATE RCD
N |IN c P o w NEEDED | NEEDED | O OF FROM |TO OTHERJFROM OTH} D OF  |FRMAPPR
olo T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(a) | (b (©) (d) (e) m ()] (h) U] o (k) o (m) m (0) P (@) 0

15200 | Assistance and Training
Delivery, Storage and Handling 1.6
Materials and Equipment

FIO
Installation 1.9.2
Pipe Schedule 1.5

Valve Schedule
Operator Schedule
SD-06 Test Reports

Pipe Leakage Tests 3.13.2

GA

Hydrostatic Tests 3.131

Pneumatic Tests

Valve Testing 3.13.4
SD-07 Certificates

Plastic Piping System 2.2

GA

Contractor's Installation
SD-10 Operation and Maintenance
Data
Piping and Appurtenances 3.2
FIO
15400 |SD-02 Shop Drawings
Plumbing System 3.91
GA
Electrical Schematics
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CONTRACT NO.

SUBMITTAL REGISTER DACW33-94-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

rr»—a44—-nZ>a0-H

DESCRIPTION IAPPROVAL {MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE |DATE RCD |DATE FWD [DATE RCD
OF FROM |TO OTHER [FROM OTH
ACTION CONTR [REVIEWERIREVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <Xd—-<—440>»
—S0my OoOmow
IT>VOP>O>T

*
ZO—H4>»0—TMN—-00>»r O
VDE<MOT mM~>» DO —H<OO
mODoOO ZO—-4H0>»
mooOO ZO—-HO>»

oZ

ITEM SUBMITTED

®
G
G
)

(d)

15400 |SD-03 Product Data
Welding 1.3.1
GA
Plumbing Fixture Schedule 3.10
Vibration-Absorbing Features 3.4

$D-06 Test Reports
Tests, Flushing and Disinfection  {3.9
GA
Backflow Prevention Assembly

Tests

SD-07 Cefrtificates
Materials and Equipment
FIO
Bolts 2.1.1

SD-10 Operation and Maintenance
Data
Plumbing System 3.9.1
FIO

15565 {SD-02 Shop Drawings
Heating System
GA.
installation 3.1

SD-03 Product Data
Heating System
FIO.

SD-06 Test Reports

A
o
3

(9) (n) 0]

=
=

(k) ) (m) (n)

—
o
~

(P} (@ ]
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) SUBMITTAL REGISTER l
TITLE AND LOCA ..

CONTRACTOR

CONTRACT NO.
DACW33-94-D-0002 )

New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

~Fra44-ZXnZ>r04

DESCRIPTION JAPPROVAL |MATERIAL
NEEDED | NEEDED

SUBMIT By BY

DATE |DATE RCD |DATE FWD|DATE RCD
OF FROM |TO OTHER [FROM OTH
ACTION | CONTR |REVIEWER|REVIEWER

DATE |DATE RCD
OF FRM APPR
ACTION AUTH REMARKS

0Z <d4-<—-40>»
HOmwy OmMUTW®
IO09>»T@>P»B>P T

£
ZO—4>»r0—T—0W0>P» O

oz
VDE<MD M~ DO —H<OO

mooo ZO——0»
mooQooO ZO——HO>»

ITEM SUBMITTED

O
Cx
G

(d)

°
e
3

(s (h) 0]

S

(k) 0 (m) (n)

—
K

(] (@) M

w
1N}

15565 | Testing, Adjusting, and Balancing
F10.
SD-10 Operation and Maintenance
Data
Instructions 3.3
FIQ.
15700 |SD-02 Shop Drawings
Drawings
GA
SD-03 Product Data
Unitary Equipment 2.4
GA
Spare Parts Data
Posted Instructions 35
Verification of Dimensions 1.5.1
SD-07 Certificates
Unitary Equipment 2.4
GA
Service Organization 2.1
SD-10 Operation and Maintenance
Data
Operation Manuals
GA
Maintenance Manuals 3.5
15760 |SD-03 Product Data
Unit heaters 2.1
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CONTRACT NO.
SUBMITTAL REGISTER | B ACW33.04-D-0002

TITLE AND LOCATION CONTRACTOR
New Bedford Harbor Water Treatment Plant

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

rer44—-—unZ>0A

DESCRIPTION IAPPROVAL | MATERIAL

NEEDED | NEEDED
SUBMIT BY BY

DATE |DATE RCD [DATE FWD |DATE RCD
OF FROM [TO OTHER |[FROM OTH
ACTION | CONTR |REVIEWER[REVIEWER

DATE |DATERCD
OF FRM APPR
ACTION AUTH REMARKS
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WATER TREATMENT FACILITY 100% DESIGN

SECTION 01356

STORMWATER POLLUTION PREVENTION MEASURES

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4439 (1997) Standard Terminology for
Geosynthetics
ASTM D 4491 (1996) Water Permeability of Geotextiles

by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and
Elongation of Geotextiles

ASTM D 4751 (1995) Determining Apparent Opening Size
of a Geotextile

ASTM D 4873 (1995) Identification, Storage, and
Handling of Geosynthetic Rolls

.2 GENERAL

The Contractor shall implement the stormwater pollution prevention measures
specified in this section in a manner which will meet the requirements of
Section 01410 ENVIRONMENT PROTECTION.

.3 EROSION AND SEDIMENT CONTROLS

The Contractor shall implement an Erosion and Sedimentation Control and
Stormwater Management Plan as described in Section 01410 ENVIRONMENT
PROTECTION. This plan may include, but not be limited to the use of the
controls and measures described below.

.3.1 Soil Stabilization Practices

The stabilization practices to be implemented shall include temporary
seeding, mulching, erosion control mats. Stabilization practices shall be
implemented when construction activities temporarily or permanently cease
on a portion of the site. Except as provided in paragraphs UNSUITABLE
CONDITIONS and NO ACTIVITY FOR LESS THAN 21 DAYS, stabilization practices
shall be initiated as soon as practicable, but no more than 14 days, in any
portion of the site where construction activities have temporarily or
permanently ceased.

1.3.1.1 Unsuitable Conditions

SECTION 01356 Page 1
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Where the initiation of stabilization measures by the fourteenth day after
construction activity temporarily or permanently ceases is precluded by
unsuitable conditions caused by the weather, stabilization practices shall
be initiated as soon as practicable after conditions become suitable.

1.3.1.2 No Activity for Less Than 21 Days

Where construction activity will resume on a portion of the site within 21
days from when activities ceased (e.g., the total time period that
construction activity is temporarily ceased is less than 21 days), then
stabilization practices do not have to be initiated on that portion of the
site by the fourteenth day after construction activity temporarily ceased.

1.3.2 Structural Practices

Structural practices shall be implemented to divert flows from exposed
soils, temporarily store flows, or otherwise limit runoff and the discharge
of pollutants from exposed areas of the site. Structural practices shall
be implemented in a timely manner during the construction process to
minimize erosion and sediment runoff. Location and installation shall be
in accordance with the project Construction Stormwater Pollution Prevention
Plan, as indicated in the contract documents, or as determined necessary by
the Contracting Officer. Structural practices shall include the following
devices.

1.3.2.1 Silt Fence

The Contractor shall provide silt fence as a temporary structural practice
to minimize erosion and sediment runoff. Silt fence shall be properly
installed in accordance with paragraph INSTALLATION OF SILT FENCE 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). Final removal
of silt fence barriers shall be upon approval by the Contracting Officer.

1.3.2.2 Straw Bales

The Contractor shall provide bales of straw as a temporary structural
practice to minimize erosion and sediment runoff. Bales shall be properly
placed in accordance with paragraph INSTALLATION OF STRAW BALES to
effectively retain sediment immediately after completing each phase of work
(e.g., clearing and grubbing, excavation, embankment, and grading) in each
independent runoff area (e.g., after clearing and grubbing in an area
between a ridge and drain, bales shall be placed as work progresses, bales
shall be removed/replaced/relocated as needed for work to progress in the
drainage area). Final removal of straw bale barriers shall be upon approval
by the Contracting Officer. Rows of bales of straw at a minimum shall be
provided as follows:

a. Along the downhill perimeter edge of all areas disturbed.

b. Along the top of the slope or top bank of drainage ditches, channels
and swales that traverse disturbed areas.

c¢. Along the toe of all cut slopes and fill slopes of the construction
areas.

d. Perpendicular to the flow in the bottom of existing drainage ditches,

SECTION 01356 Page 2
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channels and swales that traverse disturbed areas or carry runoff from
disturbed areas.

e. Perpendicular to the flow in the bottom of new drainage ditches,
channels, and swales.

f. At the entrance to culverts that receive runoff from disturbed areas.

1.3.2.3 Turbidity Curtain

The Contractor shall provide turbidity curtains along the shoreline of the
Acushnet River as a temporary structural practice to minimize migration of
sediment and debris to the river. Turbidity curtain shall be of sufficient
height and properly installed to effectively retain sediment before
beginning any phase of work where erosion could occur (e.g. clearing and
grubbing, excavation, embankment, and grading) adjacent to the Acushnet
River. Monitoring of turbidity of the Acushnet River shall be the
responsibility of the Contractor. Final removal of turbidity curtain
barriers shall be upon approval by the Contracting Officer.

1.4 SUBMITTALS

Government approval is required for all submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES :
SD-04 Drawings
Turbidity Curtain; GA

Detail Drawings shall be submitted for approval for turbidity curtain
components.

SD-13 Certificates
Filter Fabric Mill Certificates; FIO

The Contractor shall submit a mill certificate or affidavit signed by a
legally authorized official from the company manufacturing the filter
fabric in accordance with paragraph MILL CERTIFICATE OR AFFIDAVIT.

PART 2 PRODUCTS
2.1 COMPONENTS FOR SILT FENCES
2.1.1 Filter Fabric

The geotextile shall comply with the requirements of ASTM D 4439, and shall
consist 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 shall contain stabilizers and/or
inhibitors added to the base plastic to make the filaments resistant to
deterioration due to ultraviolet and heat exposure. Synthetic filter
fabric shall contain ultraviolet ray inhibitors and stabilizers to provide
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

SECTION 01356 Page 3
June 24, 2002



WATER TREATMENT FACILITY

following requirements:

FILTER FABRIC FOR SILT SCREEN FENCE

PHYSICAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
Grab Tensile ASTM D 4632 100 1lbs. min.
Elongation (%) 30 % max.
Trapezoid Tear ASTM D 4533 55 lbs. min.
Permittivity ASTM D 4491 0.2 sec-1

AOS (U.S. Std Sieve) ASTM D 4751 20~100

2.1.2 Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence
construction. Wooden stakes utilized for silt fence construction, shall
have a minimum cross section of 1 inch by 1 inch when oak is used and 2
inches by 2 inches when pine is used, and shall 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 per linear foot
and a minimum length of 5 feet.

.1.3 Mill Certificate or Affidavit

A mill certificate or affidavit shall be provided attesting that the fabric
and factory seams meet chemical, physical, and manufacturing requirements
specified above. The mill certificate or affidavit shall specify the
actual Minimum Average Roll Values and shall identify the fabric supplied
by roll identification numbers.

1.4 Identification Storage and Handling

Filter fabric shall be identified, stored and handled in accordance with
ASTM D 4873.

.2 COMPONENTS FOR STRAW BALES

The straw in the bales shall be stalks from ocats, wheat, rye, barley, rice,
or from grasses such as byhalia, bermuda, etc., furnished in air dry
condition. The bales shall have a standard cross section of 14 inches by
18 inches. All bales shall be either wire-bound or string-tied. The
Contractor may use either wooden stakes or steel posts to secure the straw
bales to the ground. Wooden stakes utilized for this purpose, shall have a
minimum dimensions of 2 inches x 2 inches in cross section and shall have a
minimum length of 3 feet. Steel posts (standard "U" or "T" section)
utilized for securing straw bales, shall have a minimum weight of 1.33
pounds per linear foot and a minimum length of 3 feet.

.3 COMPONENTS FOR TURBIDITY CURTAIN

.3.1 Filter Fabric

The base material shall be fabricated with upper and lower pockets to
ballast and flotation billets. Ends shall be doubled over for
reinforcement with the addition of grommets for connecting additional
sections of turbidity curtain. The geotextile shall comply with the
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requirements of ASTM D 4439, and shall consist 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 shall contain stabilizers and/or inhibitors added to the base plastic
to make the filaments resistance to deterioration due to ultraviolet and
heat exposure. Synthetic filter fabric shall contain ultraviolet ray
inhibitors and stabilizers to provide 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 TURBIDITY CURTAIN

PHYSICAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
Grab Tensile ASTM D 4632 250 lbs./inch min.
Elongation (%) 34 % max.
Trapezoid Tear ASTM D 4533 65 lbs/inch. min.
Permittivity ASTM D 4491 0.04 sec-1
A0S (U.S. Std Sieve) ASTM D 4751 70-100

2.3.2 Mill Certificate or Affidavit

A mill certificate or affidavit shall be provided attesting that the fabric
and factory seams meet chemical, physical, and manufacturing requirements
specified above. The mill certificate or affidavit shall specify the
actual Minimum Average Roll Values and shall identify the fabric supplied
by roll identification numbers.

2.3.3 Floatation

Floatation shall consist of segmented closed cell polyethylene foam tubing
enclosed in the upper pocket and machine enclosed. No polystyrene foam
products shall be used for floatation. A grommet shall be installed
between each billet pocket to allow the attachment of external floatation
stabilizers. The tubing shall be a minimum 4 inches in diameter. The
turbidity curtain floatation shall have a floatation ratio of not less than
S:1.

2.3.4 Ballast
Ballast shall consist of either galvanized or bright steel chain of 5/16
inch diameter installed at the factory or on-site. The manufacturer shall
provide a draw cord in all units with chain not installed at the factory.
2.3.5 Connections
Adjacent sections of turbidity curtain shall be attached by the use of
grommet clips, lacing with rope through the end grommets or as directed by
the Contracting Officer. Grommets shall be provided in end sections at a
spacing of 12 inches on center vertically at both ends of each unit.
2.3.6 Reinforcement
A reinforcement belt of polyester webbing shall be installed at the top of

the curtain to provide additional tensile reinforcement and dimensional

SECTION 01356 Page 5
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stability.

PART 3 EXECUTION

3

.1 INSTALLATION OF SILT FENCES

Silt fences shall extend a minimum of 16 inches above the ground surface
and shall not exceed 34 inches above the ground surface. Filter fabric
shall be from a continuous roll cut to the length of the barrier to avoid
the use of joints. When joints are unavoidable, filter fabric shall be
spliced together at a support post, with a minimum 6 inch overlap, and
securely sealed. A trench shall be excavated approximately 4 inches wide
and 4 inches deep on the side of the location of the silt fence, and the
silt fence shall be embedded in this trench to a depth of 4 inches. The
4-inch by 4-inch trench shall be backfilled and the soil compacted over the
filter fabric. Silt fences shall be removed upon approval by the
Contracting Officer.

.2 INSTALLATION OF STRAW BALES

Straw bales shall be placed in a single row, lengthwise on the contour,
with ends of adjacent bales tightly abutting one another. Straw bales
shall be installed so that bindings are oriented around the sides rather
than along the tops and bottoms of the bales in order to prevent
deterioration of the bindings. The barrier shall be entrenched and
backfilled. A trench shall be excavated the width of a bale and the length
of the proposed barrier to a minimum depth of 4 inches. After the bales
are staked and chinked (gaps filled by wedging with straw), the excavated
soil shall be backfilled against the barrier. Backfill soil shall conform
to the ground level on the downhill side and shall be built up to 4 inches
against the uphill side of the barrier. Loose straw shall be scattered
over the area immediately uphill from a straw bale barrier to increase
barrier efficiency. Each bale shall be securely anchored by at least two
stakes driven through the bale. The first stake or steel post in each bale
shall be driven toward the previously laid bale to force the bales
together. Stakes or steel pickets shall be driven a minimum 18 inches deep
into the ground to securely anchor the bales.

.3 INSTALLATION OF TURBIDITY CURTAIN

Turbidity curtain will be installed perpendicular to the flow of the
Acushnet River, except when protecting a shoreline area, when it will be
installed parallel to the flow of the River. Curtain shall extend to a
minimum of 2 feet above mean high water. Each end of the entire turbidity
curtain length shall be securely attached. Stakes or steel pickets used to
tie off ends shall be driven a minimum 18 inches deep into the ground to
securely anchor the curtain. Adjacent sections of turbidity curtain shall
be attached by the use of grommet clips, lacing with rope through the end
grommets, or as directed by the Contracting Officer. Ballast shall be used
to hold bottom edge of curtain to the River Bottom.

.4 MAINTENANCE

The Contractor shall 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. The following procedures shall be followed
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to maintain the protective measures.
3.4.1 Silt Fence Maintenance

Silt fences shall be inspected in accordance with paragraph INSPECTIONS.
Any required repairs shall be made promptly. Close attention shall be paid
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, the fabric shall be
replaced promptly. Sediment deposits shall be removed when deposits reach
one-third of the height of the barrier. When a silt fence is no longer
required, it shall be removed. The immediate area occupied by the fence
and any sediment deposits shall be shaped to an acceptable grade and
stabilized.

3.4.2 Straw Bale Maintenance

Straw bale barriers shall be inspected in accordance with paragraph
INSPECTIONS. Close attention shall be paid to the repair of damaged bales,
end runs and undercutting beneath bales. Necessary repairs to barriers or
replacement of bales shall be accomplished promptly. Sediment depcsits
shall be removed when deposits reach one-half of the height of the barrier.
Bale rows used to retain sediment shall be turned uphill at each end of
each row. When a straw bale barrier is no longer required, it shall be
removed. The immediate area occupied by the bales and any sediment
deposits shall be shaped to an acceptable grade and stabilized.

3.4.3 Turbidity Curtain Maintenance

Turbidity curtains shall be inspected in accordance with paragraph
INSPECTIONS. Any required repairs shall be made promptly. Should the
fabric on a curtain decompose or become ineffective, and the barrier is
still necessary, the curtain shall be replaced promptly. When a turbidity
curtain is no longer required, it shall be removed.

3.5 INSPECTIONS

3.5.1 General

The Contractor shall inspect disturbed areas of the construction site,
areas used for storage of materials that are exposed to precipitation that
have not been finally stabilized, 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 cf any
storm that produces 0.5 inches or more rainfall at the site. Where sites
have been finally stabilized, such inspection shall be conducted at least
once every month.

3.5.2 Inspection Details

Disturbed areas and areas used for material storage that are exposed to
precipitation shall be inspected for evidence of, or the potential for,
pollutants entering the drainage system. Erosion and sediment control
measures identified in the Construction Pollution Prevention Plan shall be
observed to ensure that they are operating correctly. Discharge locations
or points shall be inspected to ascertain whether erosion control measures
are effective in preventing significant impacts to receiving waters.
Locations where vehicles exit the site shall be inspected for evidence of
offsite sediment tracking.
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3.5.3 Inspection Reports

For each inspection conducted, the Contractor shall 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 Construction Pollution
Prevention Plan, maintenance performed, and actions taken. The report
shall be furnished to the Contracting Officer 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.

-- End of Section --
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SECTION 01410

ENVIRONMENT PROTECTION

PART 1 GENERAL

1.

1 REFERENCES

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

FOSTER WHEELER ENVIRONMENTAL CORPORATION (Foster Wheeler)

SSHP (2001) Foster Wheeler Site-Specific Safety
and Health Plan

NOBIS ENGINEERING, INC. (NOBIS)

CSPPP (2000) Construction Stormwater Pollution
Prevention Plan

.2 GENERAL REQUIREMENTS

The Contractor shall perform the work minimizing environmental pollution
and damage as the result of construction operations. 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 utility of the
environment for aesthetic, cultural and/or historical purposes. The
control of environmental pollution and damage requires consideration of
land, water, and air, and includes management of visual aesthetics, noise,
solid waste, as well as other pollutants. The environmental resources
within the project boundaries and those affected outside the limits of
permanent work shall be protected during the entire duration of this
contract.

.2.1 Subcontractors

The Contractor shall ensure compliance with this section by his/her
subcontractors.

2.2 Environmental Protection Plan

The Contractor shall submit an environmental protection plan within 10 days
after receipt of the notice to proceed. BApproval of the Contractor's plan
will not relieve the Contractor of responsibility for adequate and
continuing control of pollutants and other environmental protection
measures. The environmental protection plan shall include, but shall not be
limited to, the following:

a. Procedures to be implemented to provide the required environmental
protection, to comply with the applicable laws and regulations,
and to correct pollution due to accident, natural causes, or
failure to follow the procedures of the environmental protection
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plan.

b. Drawings showing locations of any proposed temporary excavations
or embankments for haul roads, stream crossings, material
(including fuel and chemical) storage areas, structures, sanitary
facilities, and stockpiles of excess or spoil materials.

c. Traffic control plan including measures to reduce erosion of
temporary roadbeds by construction traffic, especially during wet
weather, and the amount of mud transported onto paved public roads
by vehicles or runoff.

d. Methods of protecting surface and ground water during construction
activities.

e. Plan showing the proposed activity in each portion of the work
area and identifying the areas of limited use or nonuse. Plan
should include measures for marking the limits of use areas.

f. A recycling and waste prevention plan with a list of measures to
reduce consumption of energy and natural resources; for example:
the possibility to shred fallen trees and use them as mulch shall
be considered as an alternative to burning or burial.

g. Pollution Prevention Training for Contractor's personnel during
the construction period.

1.2.3 Construction Stormwater Pollution Prevention Plan

The Contractor shall be responsible for implementing the project
Construction Stormwater Pollution Prevention Plan (CSPPP).

1.2.4 Permits

The Contractor will not be required to obtain any site specific permits or
licenses unless specifically called for in the contract documents.

1.2.5 Preconstruction Survey

Prior to starting any construction activities, the Contractor and
Contracting Officer shall make a joint survey of the condition of trees,
shrubs and grassed areas immediately adjacent to work sites and adjacent to
the assigned storage area and access routes as applicable. During this
survey, the Contracting Officer will identify any trees or other vegetation
that is to be saved. The Contractor shall then prepare a brief report,
indicating on a layout plan the condition of the vegetation surveyed and
identifying which vegetation is to be saved. This report will be signed by
both the Contracting Officer and the Contractor upon mutual agreement as to
its accuracy and completeness.

1.2.6 Meetings
The Contractor shall meet with the Contracting Officer's representatives to
alter the environmental protection plan as needed for compliance with the
environmental pollution control program.

1.2.7 Notification

The Contracting Officer will notify the Contractor in writing of any
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observed noncompliance with the previously mentioned Federal, State or
local laws or regulations, permits, and other elements of the Contractor's
environmental protection plan. The Contractor shall, after receipt of such
notice, inform the Contracting Officer of proposed corrective action and
take such action when approved. If the Contractor fails to comply
promptly, the Contracting Officer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No time
extensions shall be granted or costs or damages allowed to the Contractor
for any such suspensions.

1.2.8 Litigation

If work is suspended, delayed, or interrupted due to a court order of
competent jurisdiction, the Contracting officer will determine whether the
order is due in any part to the acts or omissions of the Contractor, or
subcontractors at any tier, not required by the terms of the contract. If
it is determined that the order is not due to Contractor's failing, such
suspension, delay, or interruption shall be considered as ordered by the
Contracting Officer in the administration of the contract under the
contract clause SUSPENSION OF WORK.

1.2.9 Previously Used Equipment

The Contractor shall thoroughly clean all construction equipment previously
used at other sites before it is brought into the work areas, ensuring that
soil residuals and any other foreign materials are removed.

1.2.10 Payment

No separate payment will be made for work covered under this section; all
costs associated with this section shall be included in the contract unit
and/or lump sum prices in the Bidding Schedule.

1.3 LAND RESOURCES

The Contractor shall confine all activities to areas defined by contract
drawings and specifications. Prior to the beginning of any construction,
the Contractor shall identify the land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cleared, the Contractor shall not remove, cut, deface, injure, or destroy
land resources including trees, shrubs, vines, grasses, topsoil, and land
forms without permission. No ropes, cables, or guys shall be fastened to
or attached to any trees for anchorage unless specifically authorized.
Where such emergency use is permitted, the Contractor shall provide
effective protection for land and vegetation resources at all times as
defined in the following subparagraphs. Stone, earth or other material
displaced into uncleared areas shall be removed.

1.3.1 Work Area Limits

Prior to any construction, the Contractor shall mark the areas that need
not be disturbed under this contract. Isolated areas within the general
work area which are to be saved and protected shall also be marked or
fenced. Monuments and markers shall be protected before construction
operations commence. Where construction operations are to be conducted
during darkness, the markers shall be visible. The Contractor's personnel
shall be knowledgeable of the purpose for marking and/or protecting
particular objects.
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1.3.2 Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features
indicated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wrapping with boards, or any other
approved techniques.

1.3.3 Unprotected Erodible Soils

Earthwork brought to final grade shall be finished as indicated. Side
slopes and back slopes shall be protected as soon as practicable upon
completion of rough grading. All earthwork shall be planned and conducted
to minimize the duration of exposure of unprotected soils. Except in cases
where the constructed feature obscures borrow areas, quarries, and waste
material areas, these areas shall not initially be totally cleared.
Clearing of such areas shall progress in reasonably sized increments as
needed to use the developed areas as approved by the Contracting Officer.

1.3.4 Disturbed Areas

The Contractor shall effectively prevent erosion and control sedimentation
through approved methods including, but not limited to, the following:

a. Retardation and control of runoff. Runoff from the construction
site or from storms shall be controlled, retarded, and diverted to
protected drainage courses by means of diversion ditches, benches,
berms, and by any measures required by area wide plans under the
Clean Water Act.

b. Erosion and sedimentation control devices. The Contractor shall
construct or install temporary and permanent erosion and
sedimentation control features as indicated in the project
Construction Stormwater Pollution Prevention Plan. Berms, drains,
grassing, and mulching shall be maintained until permanent
drainage and erosion control facilities are completed and
operative.

1.3.5 Contractor Facilities and Work Areas

The Contractor's field offices, staging areas, stockpile storage, and
temporary buildings shall be placed in areas designated on the drawings or
as directed by the Contracting Officer. Temporary movement or relocation
of Contractor facilities shall be made only when approved. Borrow areas
shall be managed to minimize erosion and to prevent sediment from entering
nearby waters. Spoil areas shall be managed and controlled to limit spoil
intrusion into areas designated on the drawings and to prevent erosion of
soil or sediment from entering nearby waters. Spoil areas shall be
developed in accordance with the grading plan indicated on the drawings.
Temporary excavation and embankments for plant and/or work areas shall be
controlled to protect adjacent areas from despoilment.

1.4 WATER -RESOURCES

The Contractor shall keep construction activities under surveillance,
management, and control to avoid pollution of surface and ground waters.
Toxic or hazardous chemicals shall not be applied to soil or vegetation
when such application may cause contamination of the fresh water reserve.
Monitoring of water areas affected by construction shall be the
Contractor's responsibility. All water areas affected by construction
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activities shall be monitored by the Contractor.
1.4.1 Washing and Curing Water

Waste waters directly derived from construction activities shall not be
allowed to enter water areas. Waste waters shall be collected and pumped
to CDF Cell No. 1 or CDF Cell No. 2 as shown on the contract drawings, or
as directed by the Contracting Officer, where suspended material can be
settled out or the water evaporates to separate pollutants from the water.
Analysis shall be performed and results reviewed and approved before water
in retention ponds is discharged.

1.5 AIR RESOURCES

Equipment operation and activities or processes performed by the Contractor
in accomplishing the specified construction shall be in accordance with the
State's Department of Environmental Protection rules and all Federal
emission and performance laws and standards. Ambient Air Quality Standards
set by the Environmental Protection Agency shall be maintained. Monitoring
of air quality shall be the Contractor's responsibility. All air areas
affected by the construction activities shall be monitored by the
Contractor. Monitoring results will be periodically reviewed by the
Contracting Officer to ensure compliance.

1.5.1 Particulates

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all times, including
weekends, holidays and hours when work is not in progress. The Contractor
shall maintain excavations, stockpiles, haul roads, permanent and temporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free from particulates which would
cause the air pollution standards and Action Levels as specified in the
project SSHP to be exceeded or which would cause a hazard or a nuisance.
Sprinkling, chemical treatment of an approved type, light bituminous
treatment, baghouse, 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. The Contractor must have sufficient, competent
equipment available to accomplish these tasks. Particulate control shall
be performed as the work proceeds and whenever a particulate nuisance or
hazard occurs.

1.5.2 Hydrocarbons and Carbon Monoxide

Hydrocarbons and carbon monoxide emissions from equipment shall be
controlled to the limits prescribed in the project SSHP at all times.

1.5.3 Odors

Odors  shall be controlled at all times for all construction activities,
processing and preparation of materials.

1.5.4 Sound Intrusions
The Contractor shall keep construction activities under surveillance and

control to minimize environmental damage by noise. The noise limits
prescribed in the project SSHP shall govern this work.

SECTION 01410 Page 5
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

1

1.

1.

.6 WASTE DISPOSAL

6.1 Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are emptied on a regular schedule. Handling and disposal shall be
conducted to prevent contamination. Segregation measures shall be employed
so that no hazardous or toxic waste will become co-mingled with solid
waste. The Contractor shall transport solid waste off the site and dispose
of it in compliance with Federal, State, and local requirements for solid
waste disposal.

.6.2 Chemical Wastes

Chemicals shall be dispensed ensuring no spillage to ground or water.
Periodic inspections of dispensing areas to identify leakage and initiate
corrective action shall be performed and documented. This documentation
will be periodically reviewed by the Contracting Officer. Chemical waste
shall be collected in corrosion resistant, compatible containers.
Collection drums shall be monitored and removed to a staging or storage
area when contents are within 6 inches of the top. Wastes shall be stored
and disposed of in accordance with Federal, State, and local laws and
regulations.

.6.3 Hazardous Wastes

The Contractor shall take sufficient measures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
suitable containers observing compatibility. Spills of hazardous or toxic
materials shall be immediately reported to the Contracting Officer.
Cleanup and cleanup costs due to spills shall be the Contractor's
responsibility.

.7 POST CONSTRUCTION CLEANUP

The Contractor shall clean up all areas used for construction.

.8 RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore landscape features damaged or destroyed during
construction operations outside the limits of the approved work areas.

.9 MAINTENANCE OF POLLUTION FACILITIES

The Contractor shall 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.

.10 TRAINING OF CONTRACTOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environmental
protection. The training shall include methods of detecting and avoiding
pollution, familiarization with pollution standards, both statutory and
contractual, and installation and care of devices, vegetative covers, and
instruments required for monitoring purposes to ensure adequate and
continuous environmental pollution control.

11 SUBMITTALS
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Government approval is required for all submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The

following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals

Environmental Protection Plan; GA

See paragraph ENVIRONMENTAL PROTECTION PLAN for requirements.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION (Not Applicable)

-- End of Section --
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SECTION 01451

CONTRACTOR QUALITY CONTROL

PART 1 GENERAL
1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1996) Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection
of Soil and Rock as Used in Engineering
Design and Construction

ASTM E 329 (1995b) Agencies Engaged in the Testing
and/or Inspection of Materials Used in
Construction

FEDERAL AQUISITION REGULATION (FAR)
FAR 52.246-12 (1995) INSPECTION OF CONSTRUCTION

FAR 52.212-3 (1995) COMMENCEMENT, PROSECUTION, AND
COMPLETION OF WORK.

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

1.3 SUBMITTALS
Government approval is required for all submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals
Contractor Quality Control Plan; GA
-See paragraph QUALITY CONTROL PLAN for requirements.

PART 2 PRODUCTS (Not Applicable)
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PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and
maintain an effective quality control system in compliance with the
Contract Clause FAR 52.246-12. The quality control system shall consist of
plans, procedures, and organization necessary to produce an end product
which complies with the contract requirements. The system shall cover all
construction operations, both on-site and off-site, and shall be keyed to
the proposed construction sequence. The project superintendent will be
held responsible for the quality of work on the job and is subject to
removal by the Contracting Officer for non-compliance with quality
requirements specified in the contract. The project superintendent in this
context shall mean the individual with the responsibility for the overall
management of the project including quality and production.

3.2 QUALITY CONTROL PLAN
3.2.1 General

The Contractor shall furnish for review by the Contracting Officer, not
later than 10 days after receipt of notice to proceed, the Contractor
Quality Control (CQC) Plan proposed to implement the requirements of the
Contract Clause FAR 52.246-12. The plan shall identify personnel,
procedures, control, instructions, testing, records, and forms to be used.
Construction will be permitted to begin only after acceptance of the CQC
Plan by the Contracting Officer and the Government.

3.2.2 Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all
construction operations, both on-site and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a chart
showing lines of authority and acknowledgement that the CQC staff shall
implement the three phase control system for all aspects of the work
specified. The staff shall include a CQC System Manager who shall
report 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. The CQC System Manager shall issue
letters of direction to all other various quality control
representatives outlining duties, authorities, and responsibilities.
Copies of these letters will also be furnished to the Government.

d. Procedures for scheduling, reviewing, certifying, and managing
submittals, including those of subcontractors, offsite fabricators,
suppliers, and purchasing agents. These procedures shall be in
accordance with Section 01330 SUBMITTALS PROCEDURES.
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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 will be
approved by the Government and the Contracting Officer prior to use).

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

g. Procedures for tracking construction deficiencies from identification
through acceptable corrective action. These procedures will establish
verification 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 and has
separate control requirements. It could be identified by different
trades or disciplines, or it could 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, as
required by paragraph COORDINATION MEETING.

3.2.3 Acceptance of Plan

Acceptance of the Contractor's plan by both the Contracting Officer and the
Government is required prior to the start of construction. Acceptance is
conditional and will be predicated on satisfactory performance during the
construction. The Contracting Officer reserves the right to require the
Contractor to make changes in the 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, the Contractor shall notify the
Contracting Officer in writing of any proposed change. Proposed changes
are subject to acceptance by the CQC System Manager.

3.3 COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the Contracting Officer and the Government of the
CQC Plan, the Contractor shall meet with the Contracting Officer and an
Authorized Government Representative to discuss the Contractor's quality
control system. During the meeting, a mutual understanding of the system
details shall be developed, including the forms for recording the CQC
operations, control activities, testing, administration of the system for
both on-site and offsite work, and the interrelationship of the
Contractor's Management and control with the Government's Quality
Assurance. Minutes of the meeting shall be prepared by the Contractor and
signed by both the Contractor and the Contracting Officer. The minutes
shall 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.
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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 contract
compliance. The Contractor shall provide a CQC organization which shall be
at the site at all times during progress of the work and with complete
authority to take any action necessary to ensure compliance with the
contract. All CQC staff members shall be subject to acceptance by the
Contracting Officer.

3.4.2 CQC System Manager

The Contractor shall identify as CQC System Manager an individual within
his organization at the site of the work who shall be responsible for
overall management of CQC and have the authority to act in all CQC matters
for the Contractor. This CQC System Manager shall be on the site at all
times during construction and will be employed by the Contractor. The CQC
System Manager shall be assigned as the CQC Representative but may have
other duties as project superintendent in addition to quality control. An
alternate for the CQC System Manager will be identified in the plan to
serve in the event of the CQC System Manager's absence.

3.4.3 CQC Personnel

A staff shall be maintained under the direction of the CQC System Manager
to perform all QC activities. The staff must be of sufficient size to
ensure adequate QC coverage of all work phases, work shifts, and work crews
involved in the construction. These personnel may perform other duties,
but must be fully qualified by experience and technical training to perform
their assigned QC responsibilities and must be allowed sufficient time to
carry out these responsibilities. The QC plan will clearly state the
duties and responsibilities of each staff member.

3.4.4 Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times.
When it is necessary to make changes to the CQC staff the Contractor shall
revise the CQC Plan to reflect the changes and submit the changes to the
Contracting Officer for acceptance.

3.5 SUBMITTALS
Submittals shall be made as specified in Section 01330 SUBMITTAL
PROCEDURES. The CQC organization shall be responsible for certifying that
all submittals are in compliance with the contract requirements.

3.6 CONTROL
Contractor Quality Control is the means by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
complies with the requirements of the contract. At least three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as follows:

3.6.1 Preparatory Phase
This phase shall be performed prior to beginning work on each definable
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feature of work, after all required plans/documents/materials are
approved/accepted, and after copies are at the work site. This phase shall
include:

a.

b.

3.6.2

A review of each paragraph of applicable specifications.
A review of the contract drawings.

A 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.

A physical 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.

A 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.

A check to ensure that the portion of the plan for the work to be
performed has been accepted by the Contracting Officer.

Discussion of the initial control phase.

The Contracting Officer shall be notified at least 24 hours in
advance of beginning the preparatory control phase. This phase
shall include a meeting conducted by the CQC System Manager and
attended by the superintendent, and other CQC personnel (as
applicable), the Contracting Officer and Government
Representatives. The results of the preparatory phase actions
shall be documented by separate minutes prepared by the CQC System
Manager and attached to the daily CQC report. The

Contractor shall instruct applicable workers as to the acceptable
level of workmanship required in order to meet contract
specifications.

Initial Phase

This phase shall be accomplished at the beginning of a definable feature of

work.

a.

June 24,

The following shall be accomplished:

A -check of 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.
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d. Resolve all differences.

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

f. The Contracting Officer shall be notified at least 24 hours in
advance of beginning the initial phase. Separate minutes of this
phase shall be prepared by the CQC System Manger and attached to
the daily CQC report. Exact location of initial phase shall be
indicated for future reference and comparison with follow-up
phases.

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

3.6.3 Follow-up Phase

Daily checks shall be performed to assure control activities, including
control testing, are providing continued compliance with contract
requirements, until completion of the particular feature of work. The
checks shall be made a matter of record in the CQC documentation. Final
follow-up checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon or conceal
non-conforming work.

3.6.4 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted 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, on-site production
supervision or work crew, if work on a definable feature is resumed after a
substantial period of inactivity, or if other problems develop.

3.7 TESTS
3.7.1 Testing Procedure

The Contractor shall perform specified or required tests to verify that
control measures are adequate to provide a product which conforms to
contract requirements. Upon request, the Contractor shall furnish to the
Contracting Officer duplicate samples of test specimens for possible
testing by the Contracting Officer. Testing includes operation and/or
acceptance tests when specified. The Contractor shall procure the services
of a Government approved testing laboratory. The Contractor shall perform
the following activities and record and provide the following data:

a. Verify that testing procedures comply with contract requirements.

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

c. Check test instrument calibration data against certified standards.
d. Verify that recording forms and test identification control number

system, including all of the test documentation requirements, have
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been prepared.

e. Results of all tests taken, both passing and failing tests, shall
be recorded on the daily CQC report for the date taken.
Specification paragraph reference, location where tests were
taken, and the sequential control number identifying the test
shall be given. If approved by the Contracting Officer, actual
test reports shall be submitted with a reference to the test
number and date taken. An information copy of tests performed by
an offsite or commercial test facility shall be provided directly
to the Contracting Officer. 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

The Contracting Officer 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 shall 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 $1,200.00 to reimburse the Contracting Officer 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 Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be
borne by the Contractor.

3.8 COMPLETION INSPECTION
3.8.1 Punch-Out Inspection

Near the completion of all work or any increment thereof established by a
completion time stated in the Special Clause FAR 52.212-3, or stated
elsewhere in the specifications, the CQC System Manager shall conduct an
inspection of the work and develop a "punch list" of items which do not
conform to the approved drawings and specifications. Such a list of
deficiencies shall be included in the CQC documentation, as required by
paragraph DOCUMENTATION below, and shall include the estimated date by
which the deficiencies will be corrected. The CQC System Manager or staff
shall make a second inspection to ascertain that all deficiencies have been
corrected.. Once this is accomplished, the Contractor shall notify the
Contracting Officer that the facility is ready for a Pre-Final inspection.

3.8.2 Pre-Final Inspection

The Contracting Officer will perform this inspection to verify that the
facility is complete and ready to be occupied. A "Pre-Final Punch List"
may be developed as a result of this inspection. The CQC System Manager
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shall ensure that all items on this list have been corrected and so notify
the Contracting Officer so that a "Final" inspection with the Government
can be scheduled. Any items noted on the "Pre-Final" inspection shall be
corrected in a timely manner. These inspections and any deficiency
corrections required by this paragraph shall be accomplished within the
time slated for completion of the entire work or any particular increment
thereof if the project is divided into increments by separate completion
dates.

3.8.3 Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, his superintendent
or other primary management person, and the Contracting Officer's
Representative will be in attendance at this inspection. The final
acceptance inspection will be formally scheduled by the Contracting Officer
based upon results of the Pre-Final inspection. Notice will be given to
the CQC System Manager at least 14 days prior to the final acceptance
inspection and must include the Contractor's assurance that all specific
items 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 Contracting Officer to bill the
Contractor for the Contracting Officer's additional inspection costs in
accordance with the contract clause FAR 52.246-12.

3.9 DOCUMENTATION

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been performed.
These records shall include the work of subcontractors and suppliers and
shall be 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.

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 activities performed with results and
references to specifications/drawings requirements. The control
phase shall be identified (Preparatory, Initial, Follow-up). List
of deficiencies noted, along with corrective action.

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

requirements.

f. Submittals 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.

SECTION 01451 Page 8
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i. Instructions given/received and conflicts in plans and/or
specifications. ‘

j. Contractor's verification statement.

These records shall indicate a description of trades working on the
project; the number of personnel working; weather conditions encountered;
and any delays encountered. These records shall cover both conforming and
deficient features and shall include a statement that equipment and
materials incorporated in the work and workmanship comply with the
contract. The original and one copy of these records in report form shall
be furnished to the Contracting Officer 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, one report shall be
prepared and submitted for every seven days of no work and on the last day
of a no work period. All calendar days shall be accounted for throughout
the life of the contract. The first report following a day of no work
shall be for that day only. Reports shall be signed and dated by the CQC
System Manager. The report from the CQC System Manager shall include
copies of test reports and copies of reports prepared by all subordinate
quality control personnel.

3.10 SAMPLE FORMS
Sample forms are enclosed at the end of this section.
3.11 NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected
noncompliance with the foregoing requirements. The Contractor shall take
immediate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification. If the Contractor fails or
refuses to comply promptly, the Contracting Officer 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 shall be made
the subject of claim for extension of time or for excess costs or damages
by the Contractor.

-- End of Section --
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SECTION 01500

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1 GENERAL

1.

1 REFERENCES

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

CORPS OF ENGINEERS (CE)

CE EM 385-1-1 (1996) Safety and Health Requirements
Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

.2 AVAILABILITY AND USE OF ELECTRIC SERVICE

2.1 Field Office

The Contracting Officer will make available to the Contractor without
charge, from the point of existing outlets and supplies, all reasonably
required amounts of electricity at the field office located at 103 Sawyer
Street. The Contractor shall carefully conserve utilities furnished
without charge.

.2.2 Temporary Connections

The Contractor, at his own expense and in a workmanlike manner satisfactory
to the Contracting Officer, shall install and maintain all necessary
temporary connections and distribution lines and, if necessary to determine
charges, all meters required to measure the amount of each utility used;
and he shall remove them prior to final acceptance of the construction.

.2.3 Temporary Equipment and Lines

All required temporary electrical equipment and lines shall be furnished,
installed, connected, and maintained by the Contractor according to the CE
EM 385-1-1, Section 11.D and shall be removed prior to final acceptance of
the work. Temporary wiring shall conform to Article 305 of NFPA 70.
Materials and equipment need not be new, but must be in good repair and
serviceable condition. Prior to being energized, the systems and devices
will be checked and approved for polarity, continuity of ground, and
resistance to ground. Periodic inspections of systems and devices will be
made by the Contractor at intervals not to exceed one (1) week.

.3 TELEPHONE SERVICE

.3.1 Field Office

One phone line will be provided at the Contractor's field office located at
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103 Sawyer Street. The Contractor shall be responsible for long distance
charges.

1.3.2 Site Communication

The Contractor shall provide and maintain portable radios or equal means of
communication which will be in an easily accessible location at each of the
large construction areas on the project. Such means of communication shall
be accessible during all work hours.

1.4 WATER

A potable water source for dust, decontamination, and for other

Contractor uses will be provided at 103 Sawyer Street without charge to the
Contractor. The Contracting Officer will not guarantee pressure and/or
volume. The Contractor shall provide piping, booster pumps and storage
tanks as required.

1.5 SANITATION

Adequate sanitary conveniences of a type approved for the use of persons
employed on the work shall be provided by the Contractor, properly secluded
from public observation, and maintained by the Contractor in such a manner
as required or approved by the Contracting Officer. These conveniences
shall be maintained at all times without nuisance. Upon completion of the
work, the conveniences shall be removed by the Contractor from the
premises, leaving the premises clean and free from nuisance. Toilet
facilities, located within the support zone at 103 Sawyer Street, will be
available to the Contractor.

1.6 EMPLOYEE PARKING

Contractor employees shall park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonable
walking distance of the construction site. Contractor employee parking
shall not interfere with existing and established parking requirements of
the site.

PART 2 PRODUCTS
2.1 FIELD OFFICE

Field office shall be a trailer provided to the Contractor within the
support zone located at 103 Sawyer Street. The trailer will include, as a
minimum, two moveable office desks, chairs for all desks, an enclosed
toilet and one telephone. Office will provide approximately 132 square
feet of space for the Contractor. Office shall be equipped with a door
with a cylinder lock, adequate heating, lighting, and ventilation
facilities.

PART 3 EXECUTION
3.1 CLEANfNG DURING CONSTRUCTION
3.1.1 Daily Cleaning
Execute daily cleaning to keep the work, the site, and adjacent properties

free from accumulation of waste materials, rubbish, and windblown debris,
resulting from construction operations.
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3.

3

3

1.2 On-Site Container

Provide on-site containers for the collection of waste materials, debris,
and rubbish.

.1.3 Removal of Waste

Remove waste materials, debris, and rubbish from the site periodically and
dispose of off site in accordance with applicable laws and regulations.

.1.4 Burning

No burning of brush or debris will be permitted at the site.

.2 SECURITY AT THE SITE

The Contractor shall be responsible for site security during the course of
the work. Security within the support zone located at 103 Sawyer Street
will be provided by the Contracting Officer.

.3 TRAFFIC REGULATION AND CONTROL

.3.1 Vehicular Flow

The Contractor shall be responsible for maintaining vehicular traffic flow
on all roads at and adjacent to the entrance to the site during the
progress of the work. The Contractor shall erect caution signs along the
roads adjacent to the site entrance warning of slow-moving construction
traffic entering and exiting the site. The signs shall be constructed and
located as prescribed by the Massachusetts Highway Department and
maintained throughout the progress of the work.

.3.2 Site Entrance

During operations involving access road construction at the site entrance,
the Contractor shall provide signs, equipment, and personnel to protect and
regulate traffic on the adjacent highway in accordance with Massachusetts
Highway Department regulations.

.4 REMOVAL OF TEMPORARY MATERIALS AND EQUIPMENT

Remove temporary materials, equipment, services, and construction prior to
completion of work. Clean and repair damage caused by installation or use
of temporary facilities. Return site to pre-construction condition.

-- End of Section --
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SECTION 01720

FIELD ENGINEERING

PART 1 GENERAL
1.1 SUMMARY
1.1.1 Engineering Services

The Contractor shall provide and pay for field engineering services
required for the project, including the following:

a. Survey work required in execution of the project and for determining
quantities of work performed for submission of progress payment
requisitions.

b. Civil, structural or other professional engineering services specified,
or required to execute Contractor's construction methods.

1.1.2 Existing Control Points

The Contracting Officer's Representative will identify existing control
points and property line corner stakes indicated on the drawings, as

required.
1.2 SUBMITTALS
Government approval is required for submittals with a "GA" designation;

submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES.
SD-07 Certificates
Surveyor and Professional Engineer Qualifications; FIO
Name and address of the Surveyor and Professional Engineer and
proof of registration. Resumes showing experience in similar
projects shall also be included.
1.3 QUALIFICATIONS

1.3.1 Registered Land Surveyor

Registered land surveyor, licensed in Massachusetts, and approved by the
Contracting Officer.

1.3.2 - Registered Professional Engineer

Registered professional engineer of the discipline required for the
specific service on the project, licensed in Massachusetts.

1.4 LAYOUT OF WORK

a. The Contracting Officer has established bench marks and horizontal
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control points at the site of the work. These are described and
indicated on contract drawings, or can be obtained from the Engineer.

From these control points the Contractor shall lay out the work by
establishing all lines and grades at the site necessary to control the
work and shall be responsible for all measurements that may be required
for the execution of the work to the location and limit marks
prescribed in the specifications or on the contract drawings. The
Contractor shall establish and maintain at the site of the work such
stakes and markers as are necessary for control and guidance of his
construction operations. All survey data shall be recorded in
accordance with standard and approved methods. All field notes,
sketches, recordings and computations made by the Contractor in
establishing above horizontal and vertical control points shall be
available at all times during the progress of the work for ready
examination by the Contracting Officer or his duly authorized
representative.

The Contractor shall furnish, at his own expense, all such stakes,
spikes, steel pins, templates, platforms, equipment, tools and material
and all labor as may be required in laying out any part of the work
from the control points established by the Contracting Officer. It
shall be the responsibility of the Contractor to maintain and preserve
all stakes and other markers established by him until authorized to
remove them. If any of the control points established at the site by
the Contracting Officer are destroyed by or through the negligence of
the Contractor prior to their authorized removal, they may be replaced
by the Contracting Officer, and the expense of replacement will be
deducted from any amount due or which may become due the Contractor.
The Contracting Officer may require that work be suspended at any time
when horizontal and vertical control are not reasonably adequate to
permit checking the work. Such suspension will be withdrawn upon
proper replacement of the control points.

During the layout of the work, the Contractor shall notify the
Contracting Officer of any inconsistencies or conflicts which arise due
to the supplied control points or features of the project.

PRODUCTS (Not Applicable)

EXECUTION (Not Applicable)

-- End of Section --
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SECTION 01780

CLOSEOUT SUBMITTALS

PART 1 GENERAL

1.

1.

1.

1 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES .

SD-11 Closeout Submittals
Record Drawings; GA.

Drawings showing final record conditions of the project. The
manually prepared drawings shall consist of 1 set of completed
final record original transparency drawings, 2 sets of blue-line
prints of the transparencies, and the approved marked working
record prints.

Record of Equipment and Materials; GA.

Two copies of the record listing the materials and equipment
actually incorporated into the construction of the project.

Warranty Management Plan; GA.

Two sets of the warranty management plan containing information
relevant to the warranty of materials and equipment incorporated
into the construction project including the date of the start of
warranty of construction. The Contractor shall furnish with each
warranty the name, address, and telephone number of each of the
guarantor's representatives nearest to the project location. The
plan shall also include information relevant to the Contractor's
own warranty on work performed.

Pre-Final Inspection Punch-List; FIO.
Two copies of the listing of completed punch-list items.
2 PROJECT RECORD DOCUMENTS
2.1 Record Drawings
This barag;aph covers record drawings completed 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 to be used for final record drawings.
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1.2.1.1 Contracting Officer Furnished Materials

One set of mylar drawings revised to reflect all bid amendments will be
provided by the Contracting Officer at the preconstruction conference for
projects requiring manually prepared record drawings.

1.2.1.2 Working Record Drawings and Final Record Drawings

The Contractor shall revise 2 sets of paper drawings by red-line process to
show the as-built conditions during the prosecution of the project. These
working record drawings shall be kept current on a weekly basis and
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 shall be accurately and neatly
recorded as they occur by means of details and notes. Final record
drawings shall be prepared after the completion of specific phases of work
(Foundations, Utilities, Structural Steel, etc., as appropriate for the
project). The working drawings and final record drawings will be jointly
reviewed for accuracy and completeness by the Contracting Officer and the
Contractor prior to incremental submission of each monthly pay estimate.

If the Contractor fails to maintain the working and final record drawings
as specified herein, the Contracting Officer 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 Contracting Officer and the Contractor
regarding the accuracy and completeness of updated drawings. The working
and final record drawings shall show the following information, but not be
limited thereto:

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, the record drawings shall show, by offset
dimensions to two permanently fixed surface features, the end of each
run including each change in direction. Valves, splice boxes and
similar appurtenances shall be located by dimensioning along the
utility run from a reference point. The average depth below the
surface of each run shall also be recorded.

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 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, only the
option selected for construction shall be shown on the final record
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prints.

h. If borrow material for this project is from sources on Government
property, or if Government property is used as a spoil area, the
Contractor shall 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, irrigation systems, sheeting and shoring,
and dewatering systems.

j. Modifications (change order price shall include the Contractor's cost
to change working and final record drawings to reflect modifications)
and comply with the following procedures.

(1) Directions in the modification for posting descriptive changes
shall be followed.

(2) A Modification Circle shall be placed at the location of each
deletion.

(3) For new details or sections which are added to a drawing, a
Modification Circle shall be placed by the detail or section title.

(4) For minor changes, a Modification Circle shall be placed by the
area changed on the drawing, (each location).

(5) For major changes to a drawing, a Modification Circle shall be
placed by the title of the affected plan, section, or detail at
each location.

(6) For changes to schedules or drawings, a Modification Circle shall
be placed either by the schedule heading or by the change in the
schedule.

(7) The Modification Circle 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.

1.2.1.3 Drawing Preparation

The record drawings shall be modified 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 record prints, adding
such additional drawings as may be necessary. At the time of final
inspection, 3 copies of the working record prints shall be delivered to the
Contracting Officer for review and approval. These working record marked
prints shall be neat, legible and accurate. These drawings are part of the
permanent records of this project and shall be returned to the Contracting
Officer. Any drawings damaged or lost by the Contractor shall be
satisfactorily replaced by the Contractor at no expense to the Contracting
Officer.

1.2.1.4 Manually Prepared Drawings

Only personnel proficient in the preparation of manually prepared drawings
shall be employed to modify the original contract drawing or prepare
additional new drawings. Additions and corrections to the contract
drawings shall be neat, clean and legible, shall be done to the same level
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of detail, and shall match the adjacent existing line work, and lettering
being annotated in type, density, size and style. Drafting work shall 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 Contracting Officer will review record drawings for accuracy
and conformance to the above specified drafting standards. Corrections,
changes, additions, and deletions required shall meet these standards. The
title block to be used for any new record drawings shall be similar to that
used on the original drawings.

a. When final revisions have been completed, each record drawing shall be
lettered or stamped with the words "RECORD DRAWING " followed by the
name of the Contractor in letters at least 3/16 inch high. Original
contract drawings shall be marked either "record" drawings denoting no
revisions on the sheet or "Revised record" denoting one or more
revisions. All original contract drawings shall be dated in the
revision block.

b. After receipt of the approved marked working record drawings and
approval of completed sections of final record drawings, the Contractor
shall within 10 days for each specific phase of work for contracts less
than $5 million make the final record drawing submittal. This
submittal shall consist of the completed final record drawings, two
blue line prints of these drawings and the return of the approved
marked record prints. The drawings shall be complete in all details.
Paper prints and reproducible drawings will become the property of the
Contracting Officer 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 shall be accomplished
before final payment is made to the Contractor.

1.2.1.5 Payment

No separate payment will be made for record drawings required under this
contract, and all costs in connection therewith shall be considered a
subsidiary obligation of the Contractor.

1.2.2 Record of Equipment and Materials

The Contractor shall furnish two copies 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 5 days after final
inspection with Contracting Officer comments. Two sets of final record of
equipment and materials shall be submitted 10 days after final inspection.
The designations shall be keyed to the related area depicted on the
contract drawings. The record shall list the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification Manufacturer Composition Where
Section and Catalog and Size Used
Number

1.2.3 Final Approved Shop Drawings

The Contractor shall furnish final approved project shop drawings 30 days
after transfer of the completed facility.
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1

.2.4 Construction Contract Specifications

The Contractor shall furnish construction contract specifications,
including modifications thereto 30 days after transfer of the completed
facility.

.2.5 Real Property Equipment

The Contractor shall furnish a list of installed equipment furnished under
this contract. The list shall include all information usually listed on
manufacturer's name plate. The "EQUIPMENT-IN-PLACE LIST" shall 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. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the completed
facility.

.3 WARRANTY MANAGEMENT

.3.1 Warranty Management Plan

The Contractor shall develop a warranty management plan which shall contain
information relevant to the warranty of construction as required by the
SPECIAIL CONTRACT REQUIREMENTS. Warranty information made available during
the construction phase shall be submitted to the Contracting Officer for
approval prior to each monthly pay estimate. Approved information shall be
assembled in a binder and shall be turned over to the Contracting Officer
upon acceptance of the work. The construction warranty period shall begin
on the date of project acceptance and shall continue for the full product
warranty period. A joint 4 month and 9 month warranty inspection shall be
conducted, measured from time of acceptance, by the Contractor, the
Contracting Officer and the Customer Representative. Information contained
in the warranty management plan shall include, but shall not be limited to,
the following:

a. Written warranty by the manufacturer stating the period of
construction warranty beginning and ending, coinciding with the one year
construction warranty specified in the contract. Product warranty that
extends beyond the specified one year construction warranty period shall be
shown with separate warranty expiration dates.

b. Name, address, and telephone number of subcontractors, suppliers,
or manufacturers to be contacted regarding warranty.

.4 OPERATION AND MAINTENANCE MANUALS

Operation manuals and maintenance manuals shall be submitted as specified.
Operation manuals and maintenance manuals provided in a common volume shall
be clearly differentiated and shall be separately indexed.

.5 FINAL CLEANING/INSPECTION

The site shall have waste, surplus materials, and rubbish removed. The
project area shall have temporary structures, barricades, project signs,
and construction facilities removed. A list of completed clean-up items
shall be included as part of the punch-list inspections.
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PART 2  PRODUCTS (Not Applicable)
PART 3 EXECUTION (Not Applicable)

-- End of Section --
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SECTION 02230

CLEARING AND GRUBBING

PART 1 GENERAL

1

1.

.1 DEFINITIONS

1.1 Clearing

Clearing shall consist of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other wvegetation
designated for removal, including down timber, snags, brush, and rubbish
occurring in the areas to be cleared.

.1.2 Grubbing

Grubbing shall consist of the removal and disposal of stumps, roots larger
than 3 inches in diameter, and matted roots from the designated grukbing
areas.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3

.1 CLEARING

Trees, stumps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimmed of dead branches 1-1/2 inches or more in diameter and
shall be trimmed of all branches the heights indicated or directed. Limbs
and branches to be trimmed shall be neatly cut close to the bole of the
tree or main branches. Cuts more than 1-1/2 inches in diameter shall be
painted with an approved tree-wound paint. Trees and vegetation to be left
standing shall be protected from damage incident to clearing, grubbing, and
construction operations by the erection of barriers or by such other means
as the circumstances require. Clearing shall also include the removal and
disposal of structures that obtrude, encroach upon, or otherwise obstruct
the work.

.2 GRUBBING

Material to be grubbed, together with logs and other organic or metallic
debris not suitable for foundation purposes, shall be removed to a depth of
not less than 18 inches below the original surface level of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under - this contract, such as areas for buildings, and areas to be paved.
Depressions made by grubbing shall be filled with suitable material and
compacted to make the surface conform with the original adjacent surface of
the ground.

.3 DISPOSAL OF MATERIALS

Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing
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and grubbing operations shall be stockpiled at locations as directed by the
Contracting Officer. The disposal of the material will be by the
Contracting Officer.

-- End of Section --
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SECTION 02315

EXCAVATION, FILLING AND BACKFILLING FOR STRUCTURES

PART 1 GENERAL
1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 33 (2001) Standard Specification for Concrete
Aggregates
ASTM D 1556 (1990; R1996) Density and Unit Weight of

Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction
Characteristics of Soil Using Modified
Effort (56,000 ft-lbf/cu. ft. (2,700
kN-m/cu.m.))

ASTM D 2216 (1992) Laboratory Determination of Water
(Moisture) Content of Soil, and Rock

ASTM D 2487 (1993) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R1993) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

ASTM D 4253 (2000) Standard Test Methods for Maximum

Index Density and Unit Weight of Soils
Using a Vibratory Test

ASTM D 4254 (2000) Standard Test Method for Minimum
Index Density and Unit Weight of Soils and
Calculation of Relative Density

MASSACHUSETTS CONTINGENCY PLAN (MCP)

310 CMR 40.0985(6) (1999) Determination of Method 2 Soil
Standards Considering Leaching Potential
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1

1

.2 DEFINITIONS

.2.1 Compaction

The process of mechanically stabilizing a material by increasing its
density at a controlled moisture condition. "Degree of Compaction" is
expressed as a percentage of the maximum density obtained by the test
procedure described in ASTM D 1557 for general soil types, or ASTM D 4253
and ASTM D 4254 (relative density for isolated cohesionless materials).

.2.2 Granular Fill

A layer of clean, crushed rock, stone, or natural sand or gravel having a
high porosity which is placed beneath a building slab, footing, or concrete
structure, at a specific degree of compaction to attain a maximum bearing
strength and minimized consolidation or differential settlement under load.

.2.3 Satisfactory Materials

Satisfactory material shall comprise any materials classified by ASTM D 2487
as GW, GP, GC, GM, GW-GM, GW-GC, GP-GM, GP-GC, SW, SP, SM, SC, SP-SM,

SP-SC, SW-SM, and SW-SC, and be free from roots and other organic material,
trash, debris, frozen materials, and stones larger than 3 inches in any
diameter are satisfactory.

.2.4 Structural Fill

A specified soil mix or gradation of materials constructed to attain
maximum bearing strength and minimize consolidation or differential
settlement under load.

.2.5 Subgrade

Subgrade as used in this section refers to the surface of the soil exposed
by excavation or grubbing, upon which additional soil or structure will be
placed.

.2.6 Unsatisfactory Materials

Existing, in situ soil or other material which can be identified as having
insufficient strength characteristics or stability to carry intended loads
in fill or structures without excessive consolidation or loss of stability.
Unsatisfactory material are classified as OL, OH, Pt, CL, and CH by ASTM D
2487 are unsatisfactory. Unsatisfactory materials also include man-made
fills, trash, refuse, demolition debris, or backfills from previous
construction. Unsatisfactory materials also include materials classified
as satisfactory which contain root and other organic matter or frozen
materials. The Contracting Officer shall be notified of an contaminated
materials.

.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-06 Test Reports
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Field Density Tests; GA
Testing of Fill Materials; GA

Copies of all laboratory and field test reports within 24 hours
of the completion of the test.

SD-07 Certificates
Testing Laboratory Qualifications; GA

Qualifications of the commercial testing laboratory(s) or
Contractor's testing facilities.

Certified Clean Materials; GA

Submit certificates of compliance that all fill materials
brought to the site are clean materials.

PART 2 PRODUCTS

2.

2

1 MATERIALS

1.1 Structural Fill

Structural fill materials shall comprise any materials classified by ASTM D
2487 as GW, GP, SW, and SP, and be free from roots and other organic
material, trash, debris, frozen materials, and stones larger than 3 inches
in any diameter are satisfactory. Structural f£ill should be compacted to
at least 95 percent of the maximum dry density as determined by ASTM D 1557
when used for raising the grade throughout the site, below footings or

mats, or for rough grading. The material shall be clean so as not to
introduce contaminated material. Evaluation for analytical comparison of
fill materials shall be in accordance with the direct exposure criteria for
soils set forth under the Massachusetts Contingency Plan 310 CMR 40.0985(6).

Sieve Size Percent Passing
1/2 inch 50-85

No. 4 40-75

No. 50 8-28

No. 200 0-5

1.2 Granular fill

Provide granular fill under concrete floor slabs, footings, and foundations
consisting of clean crushed stone, crushed gravel, or uncrushed gravel,
conforming with ASTM C 33 coarse aggregate grading size of 57, 67, or 7.
The material shall be clean so as not to introduce contaminated material.
Evaluation for analytical comparison of £ill materials shall be in
accordance with the direct exposure criteria for soils set forth under the
Massachusetts Contingency Plan 310 CMR 40.0985(6).

Sieve Size 57 67 7

1 1/2 inches 100 - -

1 inch 95-100 100 -
3/4 inch - 90-100 100
1/2 inch 25-60 - 90-100
3/8 inch - 20-55 40-70
No.4 0-10 0-10 0-15
No.8 0-5 0-5 0-5
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2

.1.3 Satisfactory Material

Satisfactory materials shall be comprised of any materials classified by
ASTM D 2487 GW, GP, GC, GM, GW-GM, GW-GC, GP-GM, GP-GC, SW, SP, SM, SC,
SP-SM, SP-SC, SW-SM, and SW-SC, and be free from roots and other organic
material, trash, debris, frozen materials, and stones larger than 3 inches
in any diameter are satisfactory. The material shall be clean so as not to
introduce contaminated material. Evaluation for analytical comparison of
fill materials shall be in accordance with the direct exposure criteria for
soils set forth under the Massachusetts Contingency Plan 310 CMR 40.0985(6).

Sieve Size Percent Passing
1/2 inch 40-85
No. 4 35-75
No. 50 5-40
No. 200 0-10

PART 3 EXECUTION

3.

1 CLEARING AND GRUBBING

The areas within lines 25 feet outside of each building and structure line
shall be cleared and grubbed of trees, stumps, roots, brush and other
vegetation, debris, existing foundations, pavements, utility lines,
structures, fences, and other items that would interfere with construction
operations. Stumps, logs, roots, and other organic matter shall be
completely removed and the resulting depressions shall be filled with
suitable materials and compacted in accordance with paragraph FILLING AND
BACKFILLING. Materials removed shall be disposed of in the designated
waste disposal areas.

.2 EXCAVATION

Excavation shall conform to the dimensions and elevations indicated for
each building, structure, and footing except as specified, and shall
include trenching for utility and foundation drainage systems to a point 5
feet beyond the building line of each building and structure. Excavation
shall extend a sufficient distance from walls and footings to allow for
placing and removal of forms. Excavations below indicated depths will not
be permitted except to remove unsatisfactory material. Unsatisfactory
material encountered below the grades shown shall be replaced with suitable
materials and compacted in accordance with paragraph FILLING AND
BACKFILLING. Satisfactory material removed below the depths indicated,
without specific direction of the Contracting Officer, shall be replaced,
at no additional cost to the Government, with suitable materials and
compacted in accordance with paragraph FILLING AND BACKFILLING, to the
indicated excavation grade; except that concrete footings shall be
increased in thickness to the bottom of the overdepth excavations.
Determination of elevations and measurements of approved overdepth
excavation of unsatisfactory material below grades indicated shall be done
under the direction of the Contracting Officer.

.3 DRAINAGE AND DEWATERING

.3.1 Drainage

Surface water shall be directed away from excavation and construction sites
to prevent erosion and undermining of foundations. Diversion ditches,
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dikes and grading shall be provided and maintained as necessary during
construction. Excavated slopes and backfill surfaces shall be protected to
prevent erosion and sloughing. Excavation shall be performed so that the
site, the area immediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drained.

3.3.2 Dewatering

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to eliminate interference with orderly progress of
construction. French drains, sumps, ditches or trenches will not be
permitted within 3 feet of the foundation of any structure, except with
specific written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control measures shall
be taken by the time the excavation reaches the water level in order to
maintain the integrity of the in situ material. While the excavation is
open, the water level shall be maintained continuously.

3.4 SHORING

Shoring, including sheet piling, shall be furnished and installed as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Shoring, bracing, and sheeting shall be removed as excavations
are backfilled, in a manner to prevent caving.

3.5 CLASSIFICATION OF EXCAVATION

Excavation will be unclassified regardless of the nature of material
encountered.

3.6 BLASTING
Blasting will not be permitted.
3.7 UTILITY AND DRAIN TRENCHES

Trenches for underground utilities systems and drain lines shall be
excavated to the required alignments and depths. The bottoms of trenches
shall be graded to secure the required slope and shall be tamped if
necessary to provide a firm pipe bed. Recesses shall be excavated to
accommodate bells and joints so that pipe will be uniformly supported for
the entire length. Rock, where encountered, shall be excavated to a depth
of at least 6 inches below the bottom of the pipe, and the overdepth shall
be backfilled with satisfactory material placed and compacted in
conformance with paragraph FILLING AND BACKFILLING.

3.8 EXCAVATED MATERIALS

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the permanent work and
all unsatisfactory material shall be disposed of as specified in accordance
with Massachusetts Contingency Plan (MCP) regulations.

3.9 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be made until just before concrete is
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to be placed. Only excavation methods that will leave the foundation rock
in a solid and unshattered condition shall be used. Approximately level
surfaces shall be roughened, and sloped surfaces shall be cut as indicated
into rough steps or benches to provide a satisfactory bond. Shales shall
be protected from slaking and all surfaces shall be protected from erosion
resulting from ponding or flow of water.

3.10 SUBGRADE PREPARATION

Unsatisfactory materials in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6
inches before the fill is started. Sloped surfaces steeper than 1 vertical
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. When subgrades are
less than the specified density, the ground surface shall be broken up to a
minimum depth of 6 inches, pulverized, and compacted to the specified
density. When the subgrade is part fill and part excavation or natural
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and compacted as specified for the adjacent £fill.
Material shall not be placed on surfaces that are muddy, frozen, or contain
frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment
well suited to the soil being compacted. Material shall be moistened or
aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.
Minimum subgrade density shall be as specified in paragraph FILLING AND
BACKFILLING.

3.11 FILLING AND BACKFILLING

Fill materials, specified in paragraph MATERIALS, shall be used in bringing
fills and backfills to the lines and grades indicated on the contract
drawings and for replacing unsatisfactory materials. Fill materials shall
be placed in horizontal layers not exceeding 8 inches in loose thickness,
or 6 inches when hand-operated compactors are used. After placing, each
layer shall be plowed, disked, or otherwise broken up, moistened or aerated
as necessary, thoroughly mixed and compacted as specified. Backfilling
shall not begin until construction below finish grade has been approved,
underground utilities systems have been inspected, tested and approved,
forms removed, and the excavation cleaned of trash and debris. Backfill
shall be brought to indicated finish grade. Backfill shall not be placed
in wet or frozen areas. Where pipe is coated or wrapped for protection
against corrosion, the backfill material up to an elevation 2 feet above
sewer lines and 1 foot above other utility lines shall be free from stones
larger than 1 inch in any dimension. Heavy equipment for spreading and
compacting backfill shall not be operated closer to foundation or retaining
walls than a distance equal to the height of backfill above the top of
footing; the area remaining shall be compacted in layers not more than 4
inches in compacted thickness with power-driven hand tampers suitable for
the material being compacted. Backfill shall be placed carefully around
pipes or tanks to avoid damage to coatings, wrappings, or tanks. Backfill
shall not be placed against foundation walls prior to 7 days after
completion of the walls. As far as practicable, backfill shall be brought
up evenly on each side of the wall and sloped to drain away from the wall.

Granular fill shall be used as a bedding material in areas directly beneath
footings, slabs, and structures, as indicated on the contract drawings.
Granular fill shall extend a minimum of 1 foot laterally beyond the
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footings, slabs and structure, as indicated on the contract drawings.

Where necessary, structural f£ill shall be used beneath and adjacent to
footings, slabs, and structures to bring existing subgrade to the lines and
grades as indicated on the contract drawings. Structural fill placed
adjacent to footings slabs and other structures shall extend on a 1:1 plane
projected upward from the closest bottom corner of the excavation to the
grades indicated on the contract drawings, or in accordance with local,
state, and federal OSHA regulations for excavations.

Satisfactory materials shall be used as fill and backfill in areas not
beneath or adjacent footings, slabs, and structures, to bring existing
grades to the lines and grades indicated on the contract drawings, and for
general grading purposes.

Each layer of fill and backfill shall be compacted to not less than the
percentage of maximum density specified below:

Percent Laboratory
maximum density

Cohesive Cohesionless
material material

Granular Fill and Structural Fill

Beside and under structures,

building slabs, paved areas,

around footings. 95

Satisfactory Fill

In areas not beside and under

structures, building slabs, paved

areas, around footings. 95

Subgrade
Under building slabs, steps, and

paved areas, top 12 inches 95

Approved compacted subgrades that are disturbed by the Contractor's
operations or adverse weather shall be scarified and compacted as specified
herein before to the required density prior to further construction
thereon. Recompaction over underground utilities and heating lines shall
be by hand tamping.

3.12 TESTING

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government. Testing shall be
performed by an approved commercial testing laboratory or may be performed
by the Contractor subject to approval. Field in-place density shall be
determined in accordance with ASTM D 1556 or ASTM D 2922. When ASTM D 2922
is used, the calibration curves shall be checked and adjusted if necessary
by the procedure described in ASTM D 2922, paragraph ADJUSTING CALIBRATION
CURVE. ASTM D 2922 results in a wet unit weight of soil and, when using
this method, ASTM D 3017 shall be used to determine the moisture content of
the soil. The calibration curves furnished with the moisture gauges shall
also be checked along with density calibration checks as described in ASTM
D 3017. The calibration checks of both the density and moisture gauges
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shall be made at the beginning of a job on each different type of material
encountered and at intervals as directed by the Contracting Officer. ASTM
D 2937 shall be used only for soft, fine-grained, cohesive soils. The
following number of tests, if performed at the appropriate time, shall be
the minimum acceptable for each type operation.

3.12.1 In-Place Densities

In-place density and moisture content test results shall be included with
the Contractor's daily construction quality control reports.

3.12.1.1 In-Place Density of Subgrade
One test per 500 square foot or fraction thereof.
3.12.2 In-Place Density of Fills and Backfills

One test per lift for fill or backfill areas compacted by other than hand
or hand-operated machines. The density for each lift of fill or backfill
materials for trenches, pits, building perimeters, or other structures,
which are compacted with hand or hand-operated machines shall be tested as
follows: one test per each area less than 500 square feet, or one test for
ezch 200 linear foot of long narrow fills 200 feet or more in length. If
ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 as
follows: one check per lift for each 1000 linear feet of long narrow
fills, and a minimum of 1 check per 1lift for other fill and backfill areas.

3.12.3 Moisture Content

In the stockpile, excavation, or borrow areas, a minimum of one test per
day per type of material or source of materials being placed is required
during stable weather conditions. During unstable weather, tests shall be
made as dictated by local conditions and approved moisture content shall be
tested in accordance with ASTM D 2216.

3.12.4 Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material, including
borrow material to determine the optimum moisture and laboratory maximum
density values. A minimum of one moisture-density relation test shall be
performed on each different type of material used.

3.13 GRANULAR FILL

Granular fill under concrete floors and area-way slabs on grade shall be
placed directly on the subgrade and shall be compacted with a minimum of
two passes of a hand-operated plate-type vibratory compactor.

3.14 STRUCTURAL AND SATISFACTORY FILL

Fill placed beside structures may be compacted to 95 percent of the maximum
dry density as determined by ASTM D 1557. Initially, structural fill
should be placed in lifts not exceeding 8 inches loose thickness. Thicker
lifts may be used pursuant to approval based on results of field compaction
performance. The moisture content of all compacted f£ill should fall within
3 percentage points of the optimum moisture content measured by ASTM D 1557,
except compact the top 12 inches of subgrade to 95 percent of ASTM D 1557
maximum density.
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3.15 GRADING

Areas within 25 feet outside of each building and structure line shall be
constructed true-to-grade, shaped to drain, and shall be maintained free of
trash and debris until final inspection has been completed and the work has

been accepted.

3.16 PROTECTION

Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades
re-establishes to the required elevations and slopes.

-- End of Section --
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SECTION 02316

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS

PART 1 GENERAL
1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction
Characteristics of Soil Using Modified
Effort (56,000 ft-1lbf/cu. ft. (2,700
kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Scil in
Place by the Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

MASSACHUSETTS CONTINGENCY PLAN (MCP)

310 CMR 40.0985(6) (1999) Determination of Method 2 Soil
Standards Considering Leaching Potential

1.2 DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBMITTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The

following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-06 Test Reports
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Field Density Tests; GA
Testing of Backfill Materials; GA

Copies of all laboratory and field test reports within 24 hours
of the completion of the test.

SD-07 Certificates
Testing Laboratory Qualifications; GA

Qualifications of the commercial testing laboratory(s) or
Contractor's testing facilities.

Certified Clean Materials; GA

Submit certificates of compliance that all fill materials
brought to the site are clean materials.

PART 2 PRODUCTS
2.1 MATERIALS
2.1.1 Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SW-SM, SW-SC,
SP-SM, SP-SC.

2.1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
which contains root and other organic matter, frozen material, and stones
larger than 1 inch. The Contracting Officer shall be notified of any
contaminated materials.

2.1.3 Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as
GW, GP, SW, and SP. Cohesive materials shall include materials classified
as GC, SC, ML, CL, MH, and CH. Materials classified as GM and SM shall be
identified as cohesionless only when the fines are nonplastic.

2.1.4 Rock

Rock shall consist of boulders measuring 1/2 cubic yard or more and
materials that cannot be removed without systematic drilling and blasting
such as rock material in ledges, bedded deposits, unstratified masses and
conglomerate deposits, and below ground concrete or masonry structures,
exceeding 1/2 cubic yard in volume, except that pavements shall not be
considered as rock.

2.1.5 Unyielding Material
Unyielding material shall consist of rock and gravelly soils with stones

greater than 3 inches in any dimension or as defined by the pipe
manufacturer, whichever is smaller.
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2.

1.6 Unstable Material

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

1.7 Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag composed of hard, tough and durable

particles, and shall contain not more than 10 percent by weight of material
passing a No. 200 mesh sieve and no less than 95 percent by weight passing
the 1 inch sieve. The maximum allowable aggregate size shall be 1 inch, or
the maximum size recommended by the pipe manufacturer, whichever is smaller.

.1.8 Initial Backfill Material

Initial backfill shall consist of select granular material or satisfactory
materials free from rocks 1 inch or larger in any dimension or free from
rocks of such size as recommended by the pipe manufacturer, whichever is
smaller. When the pipe is coated or wrapped for corrosion protection, the
initial backfill material shall be free of stones larger than 1 inch in any
dimension or as recommended by the pipe manufacturer, whichever is smaller.

.2 PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film,
6 inches wide with minimum thickness of 0.004 inch. Tape shall have a
minimum strength of 1750 psi lengthwise and 1500 psi crosswise. The tape
shall be manufactured with integral wires, foil backing or other means to
enable detection by a metal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking
and locating underground utilities. The metallic core of the tape shall be
encased in a protective jacket or provided with other means to protect it
from corrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Color

Red: Electric

Yellow: Gas, 0il, Dangerous Materials

Orange: Telephone, Telegraph, Television,
Police, and Fire Communications

Blue: Water Systems

Green: Sewer Systems

PART 3 EXECUTION

3.

1 EXCAVATION

Excavation shall be performed to the lines and grades indicated. Rock
excavation shall include removal and disposition of material defined as
rock in paragraph MATERIALS. Earth excavation shall include removal and
disposal of material not classified as rock excavation. During excavation,
material satisfactory for backfilling shall be stockpiled in an orderly
manner at a distance from the banks of the trench equal to 1/2 the depth of
the excavation, but in no instance closer than 2 feet. Excavated material
not required or not satisfactory for backfill shall be removed from the
site in accordance with 310 CMR 40.0985 guidelines. Grading shall be done
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as may be necessary to prevent surface water from flowing into the
excavation, and any water accumulating shall be removed to maintain the
stability of the bottom and sides of the excavation. Unauthorized
overexcavation shall be backfilled in accordance with paragraph BACKFILLING
AND COMPACTION at no additional cost to the Government.

3.1.1 Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be
sloped, or made vertical, and of such width as recommended in the
manufacturer's installation manual. Where no manufacturer’'s installation
manual is available, trench walls shall be made vertical. Trench walls
more than 5 feet high shall be shored, cut back to a stable slope, or
provided with equivalent means of protection for employees who may be
exposed to moving ground or cave in. Trench walls which are cut back shall
be excavated to at least the angle of repose of the soil. Special
attention shall be given to slopes which may be adversely affected by
weather or moisture content. The trench width below the top of pipe shall
not exceed 24 inches plus pipe outside diameter (0.D.) for pipes of less
than 24 inches inside diameter and shall not exceed 36 inches plus pipe
outside diameter for sizes larger than 24 inches inside diameter. Where
recommended trench widths are exceeded, redesign, stronger pipe, or special
installation procedures shall be utilized by the Contractor. The cost of
redesign, stronger pipe, or special installation procedures shall be borne
by the Contractor without any additional cost to the Government.

3.1.1.1 Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bottom shall be excavated to the specified grades, in preparation for the
placement of select granular material. Bell holes shall be excavated to
the necessary size at each joint or coupling to eliminate point bearing.
Stones of 1 inch or greater in any dimension, or as recommended by the pipe
manufacturer, whichever is smaller, shall be removed to avoid point bearing.

3.1.1.2 Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such
material shall be removed 12 inches below the required grade and replaced
with suitable materials as provided in paragraph BACKFILLING AND COMPACTION.

3.1.1.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such
material shall be removed to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFILLING
AND COMPACTION. When removal of unstable material is required due to the
Contractor's fault or neglect in performing the work, the resulting
material shall be excavated and replaced by the Contractor without
additional- cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for cast-in-place manholes, catchbasins, inlets, or similar
structures shall be of sufficient size to permit the placement and removal
of forms for the full length and width of structure footings and
foundations as shown. For prefabricated manholes, catchbasins, inlets, or
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similar structures, the Contractor will be responsible to obtain
installation instructions from the manufacturer and perform the excavation,
backfill, and site grading in accordance with those instructions.
Excavation for pre-cast manholes, catchbasins, inlets, or similar
structures shall be over excavated two feet (horizontal measurement) on
each side of the structure to allow for compaction and minor adjustments in
orientation.

For all appurtenances, rock shall be cleaned of loose debris and cut to a
firm surface either level, stepped, or serrated, as shown or as directed.
Loose disintegrated rock and thin strata shall be removed. Removal of
unstable material shall be as specified above. When concrete or masonry is
to be placed in an excavated area, special care shall be taken not to
disturb the bottom of the excavation. Excavation to the final grade level
shall not be made until just before the concrete or masonry is to be placed.

3.1.2 Stockpiles

Stockpiles of satisfactory shall be placed and graded as specified.
Stockpiles shall be kept in a neat and well drained condition, giving due
consideration to drainage at all times. The ground surface at stockpile
locations shall be cleared, grubbed, and sealed by rubber-tired equipment,
excavated satisfactory and unsatisfactory materials shall be separately
stockpiled. Stockpiles of satisfactory materials shall be protected from
contamination which may destroy the quality and fitness of the stockpiled
material. If the Contractor fails to protect the stockpiles, and any
material becomes unsatisfactory, such material shall be removed and
replaced with satisfactory material from approved sources at no additional
cost to the Government. Locations of stockpiles of satisfactory materials
shall be subject to prior approval of the Contracting Officer.

3.2 BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be
placed in layers not exceeding 6 inches loose thickness for compaction by
hand operated machine compactors, and 8 inches loose thickness for other
than hand operated machines, unless otherwise specified. Each layer shall
be compacted to at least 95 percent maximum density for cohesionless soils
and 90 percent maximum density for cohesive soils, unless otherwise

specified.

3.2.1 Trench Backfill

Trenches shall be backfilled to the grade shown. The trench shall not be
backfilled until all specified tests are performed.

3.2.1.1 Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced
with select granular material.

3.2.1.2 Replacement of Unstable Material
Unstable material removed from the bottom of the trench or excavation shall
be replaced with compacted select granular material placed in layers not
exceeding 6 inches loose thickness.

3.2.1.3 Bedding and Initial Backfill
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Bedding shall be of the type and thickness shown on the construction
drawings. Select granular material shall be placed and compacted with
approved tampers to the springlines of the pipe utility pipe or conduit.
The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough compaction
of the fill under the haunches of the pipe.

3.2.1.4 Final Backfill

The remainder of the trench, except for special materials for buildings,
pavement and structures, shall be filled with satisfactory material.
Backfill material shall be placed and compacted as follows:

a. Structures: Backfill shall be placed up to the elevation at which
the requirements in Section 02315 EXCAVATION, FILLING AND
BACKFILLING FOR STRUCTURES. Water flooding or jetting methods of
compaction will not be permitted.

b. Turfed or Seeded Areas and Miscellaneous Areas: Backfill shall be
deposited in layers of a maximum of 12 inch loose thickness, and
compacted to 95 percent maximum density for cohesionless soils.
Water jetting shall not be allowed to penetrate the initial
backfill. This requirement shall also apply to all other areas
not specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been
constructed, backfill shall be placed in such a manner that the structure
will not be damaged by the shock of falling earth. Foundations for all
manhole, catchbasin, inlet, or similar structures are to be backfilled
using 12 inches of granular material and compacted to 95 percent maximum
density, as indicated on the contract documents. Satisfactory backfill
material shall be deposited and compacted as specified for final backfill,
and shall be brought up evenly on all sides of the structure to prevent
eccentric loading and excessive stress, to the grades indicated on the
contract documents.

3.3 SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the
specific utilities are as follows:

3.3.1 Gas Distribution
Trenches shall be excavated to a depth that will provide not less than 18
inches of cover in rock excavation and not less than 24 inches of cover in
other excavation. Trenches shall be graded as specified for pipe-laying
requirements in Section 02556 GAS DISTRIBUTION SYSTEM.

3.3.2 Water and Sewer Lines
Trenches shall be of a depth to provide a minimum cover of 4 feet from the
existing ground surface, or from the indicated finished grade, whichever is

lower, to the top of the pipe.

3.3.3 Heat Distribution System
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Initial backfill material shall be free of stones larger than 1/4 inch in
any dimension.

3.3.4 Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of
24 inches from the finished grade, unless otherwise indicated.

3.3.5 Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 18
inches below finished grade unless otherwise shown.

3.4 TESTING

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government.

3.4.1 Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Officer.

3.4.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the moisture-density relations of soils shall be determined
in accordance with ASTM D 1557. A minimum of one soil classification and
one moisture-density relation test shall be performed on each different
type of material used for bedding and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified
density is being obtained. A minimum of one field density test per lift of
backfill for every 100 feet of installation shall be performed. One
moisture density relationship shall be determined for every 300 cubic yards
of material used. Field in-place density shall be determined in accordance
with ASTM D 1556, ASTM D 2167, or ASTM D 2922. When ASTM D 2922 is used,
the calibration curves shall be checked and adjusted using the sand cone
method as described in paragraph Calibration of the ASTM publication. ASTM
D 2922 results in a wet unit weight of soil and when using this method,
ASTM D 3017 shall be used to determine the moisture content of the soil.
The calibration curves furnished with the moisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and moisture gauges shall be made at
the beginning of a job, on each different type of material encountered, at
intervals as directed by the Contracting Officer. Copies of calibration
curves, results of calibration tests, and field and laboratory density
tests-shall be furnished to the Contracting Officer. Trenches improperly
compacted shall be reopened to the depth directed, then refilled and
compacted to the density specified at no additional cost to the Government.

3.4.4 Displacement of Sewers
After other required tests have been performed and the trench backfill

compacted to the finished grade surface, the pipe shall be inspected to

SECTION 02316 Page 7
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

determine whether significant displacement has occurred. This inspection
shall be conducted in the presence of the Contracting Officer. Pipe sizes
larger than 36 inches shall be entered and examined, while smaller diameter
pipe shall be inspected by shining a light or laser between manholes or
manhole locations, or by the use of television cameras passed through the
pipe. If, in the judgement of the Contracting Officer, the interior of the
pipe shows poor alignment or any other defects that would cause improper
functioning of the system, the defects shall be remedied as directed at no

additional cost to the Government.

-- End of Section --
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SECTION 02531

SANITARY SEWERS

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 94/C 94M (2000) Ready-Mixed Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC)

Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

ASTM D 2680 (1995a)Acrylonitrile-Butadiene-Styrene
(ABS) and Poly(Vinyl Chloride) (PVC)
Composite Sewer Piping

ASTM D 3034 (1998) Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM F 402 (1993; R 1999) Safe Handling of Solvent
Cements, Primers, and Cleaners Used for
Joining Thermoplastic Pipe and Fittings

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controlled Inside Diameter

ASTM F 949 (2000) Poly(Vinyl Chloride) (PVC)
Corrugated Sewer Pipe with a Smooth
Interior and Fittings

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 495 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Emergency Response
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UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-6 (1990) Recommended Practice for the
Low-Pressure Air Testing of Installed
Sewer Pipe

UBPPA UNI-B-9 (1990; Addenda 1994) Recommended
Performance Specification for Polyvinyl
Chloride (PVC) Profile Wall Gravity Sewer
Pipe and Fittings Based on Controlled
Inside Diameter (Nominal Pipe Sizes 4-48
inch)

1.2 GENERAL REQUIREMENTS

The construction required herein shall include appurtenant structures and
building sewers to points of connection with the building drains 5 feet
outside the building to which the sewer system is to be connected. The
Contractor shall replace damaged material and redo unacceptable work at no
additional cost to the Government. Excavation and backfilling is specified
in Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS. Backfilling shall be accomplished after inspection by the
Contracting Officer. Before, during, and after installation, plastic pipe
and fittings shall be protected from any environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherwise by
the Contracting Officer. Solvents, solvent compounds, lubricants,
elastomeric gaskets, and any similar materials required to install the
plastic pipe shall be stored in accordance with the manufacturer's
recommendation and shall be discarded if the storage period exceeds the
recommended shelf life. Solvents in use shall be discarded when the
recommended pot life is exceeded. 1In addition, the sanitary sewer lines
will be installed within a flood plain; therefore, all sanitary sewer lines
shall be resistant to salt water corrosion.

1.3 SUBMITTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:
SD-03 Product Data
Product (s) ; GA
Provide descriptive information regarding product(s) to be
furnished. Where appropriate, provide dimensional information
regarding item(s). Provide instructions regarding use and/or
installation, as appropriate.
SD-07 Certificates
Portland Cement; GA

Certificates of compliance stating the type of cement used.
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Pipeline Leakage Tests; GA
Pipeline Deflection Tests; GA

SD-08 Manufacturer's Instructions
Placing Pipe; FIO

Printed copies of the manufacturer's recommendations for
installation procedures of the material being placed, prior to
installation.
PART 2 PRODUCTS

2.1 PIPE

Pipe shall conform to the respective specifications and other requirements
specified below.

2.1.1 Plastic Pipe

Polyvinyl chloride (PVC) composite sewer piping shall conform to ASTM D 2680.
Size 8 inch through 15 inch diameter.

2.1.1.1 PVC Pipe
ASTM D 3034, Type PSM with a maximum SDR of 35, Size 15 inches or less in
diameter. ASTM F 949 for corrugated sewer pipes with a smooth interior.
UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with smooth
interior, size 8 inch through 48 inch diameters. PVC shall be certified by
the compounder as meeting the requirements of ASTM D 1784, cell Class
12454B. The pipe stiffness shall be greater than or equal to 735/D for
cohesionless material pipe trench backfills.

2.2 REQUIREMENTS FOR FITTINGS
Fittings shall be compatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conform to the
respective specifications and other requirements specified below.

2.2.1 Fittings for Plastic Pipe
PVC composite sewer pipe fittings shall conform to ASTM D 2680.

2.2.1.1 Fittings for PVC Pipe
ASTM D 3034 for type PSM pipe. ASTM F 949 for corrugated sewer pipe with a
smooth interior. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer
pipe with smooth interior.

2.3 JOINTS

Joints installation shall comply with the manufacturer's instructions.
Fittings and gaskets utilized for waste drains or industrial waste lines
shall be certified by the manufacturer as oil resistant.

2.3.1 Plastic Pipe Jointing
Flexible plastic pipe (PVC) gasketed joints shall conform to ASTM D 3212.
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2.4 BRANCH CONNECTIONS

Branch connections shall be made by use of regular fittings or solvent
cemented saddles as approved. Saddles for PVC composite pipe shall conform
to Figure 2 of ASTM D 2680; and saddles for PVC pipe shall conform to Table
4 of ASTM D 3034.

2.5 CEMENT MORTAR
Cement mortar shall conform to ASTM C 270, Type M with Type II cement.
2.5.1 Portland Cement

Portland cement shall conform to ASTM C 150, Type II for concrete used in
concrete pipe, concrete pipe fittings, and manholes and type optional with
the Contractor for cement used in concrete cradle, concrete encasement, and
thrust blocking.

2.5.2 Portland Cement Concrete

Portland cement concrete shall conform to ASTM C 94/C 94M, compressive
strength of 4000 psi at 28 days, except for concrete cradle and encasement
or concrete blocks for manholes. Concrete used for cradle and encasement
shall have a compressive strength of 2500 psi minimum at 28 days. Concrete
in place shall be protected from freezing and moisture loss for 7 days.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Adjacent Facilities
3.1.1.1 Water Lines

Where the location of the sewer is not clearly defined by dimensions on the
drawings, the sewer shall not be closer horizontally than 10 feet to a
water-supply main or service line, except that where the bottom of the
water pipe will be at least 12 inches above the top of the sewer pipe, the
horizontal spacing may be a minimum of 6 feet. Where gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 10 feet on each
side of the crossing shall be fully encased in concrete or shall be
acceptable pressure pipe with no joint closer horizontally than 3 feet to
the crossing. The thickness of the concrete encasement including that at
the pipe joints shall be not less than 4 inches.

3.1.1.2 Roads

Water pipe shall be encased in a sleeve of rigid conduit for the lengths
shown. A minimum clearance of at least 2 inches between the inner wall of
the sleeve and the maximum outside diameter of the sleeved pipe and joints
shall be provided. Sand bedding shall be provided for the water pipe
through the sleeve. Sleeves of ferrous material shall be provided with the
corrosion protection as required for the conditions encountered at the site
of installation.

3.1.1.3 Structural Foundations
Where sewer pipe is to be installed within 3 feet of an existing or

SECTION 02531 Page 4
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

proposed building or structural foundation such as a retaining wall,
control tower footing, water tank footing, or any similar structure, the
sewer pipe shall be sleeved as specified above. Contractor shall ensure
there is no damage to these structures, and no settlement or movement of
foundations or footing.

3.1.2 Pipe Laying

a. Pipe shall be protected during handling against impact shocks and
free fall; the pipe interior shall be free of extraneous material.

b. Pipe laying shall proceed upgrade with the spigot ends of
bell-and-spigot pipe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow. Each pipe shall be laid
accurately to the line and grade shown on the drawings. Pipe
shall be laid and centered so that the sewer has a uniform invert.

As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, primers,
and adhesives shall be used as recommended by the pipe
manufacturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.

d. Installations of solvent weld joint pipe, using PVC pipe and
fittings, shall be in accordance with ASTM F 402. The Contractor
shall ensure adequate trench ventilation and protection for
workers installing the pipe.

3.1.2.1 Trenches

Trenches shall be kept free of water and as dry as possible during bedding,
laying, and jointing and for as long a period as required. When work is
not in progress, open ends of pipe and fittings shall be satisfactorily
closed so that no trench water or other material will enter the pipe or
fittings.

3.1.2.2 Backfill

As soon as possible after the joint is made, sufficient backfill material
shall be placed along the pipe to prevent pipe movement off line or grade.
Plastic pipe shall be completely covered to prevent damage from ultraviolet
light.

3.1.2.3 Width of Trench

If the maximum width of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS,
is exceeded for any reason other than by direction, the Contractor shall
install, at no additional cost to the Government, concrete cradling, pipe
encasement, or other bedding required to support the added load of the
backfill.

3.1.2.4 Jointing

Joints between different pipe materials shall be made as specified, using
approved jointing materials.
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3.1.2.5 Handling and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recommendations. Storage facilities for plastic
pipe, fittings, joint materials and solvents shall be classified and marked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Leakage Tests

Lines shall be tested for leakage by low pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
PVC pipe shall be as prescribed in UBPPA UNI-B-6. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at least the lower
half of the pipe. If required, sufficient additional backfill shall be
placed to prevent pipe movement during testing, leaving the joints
uncovered to permit inspection. Visible leaks encountered shall be
corrected regardless of leakage test results. When the water table is 2
feet or more above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be measured using a suitable weir
or other device acceptable to the Contracting Officer. When the
Contracting Officer determines that infiltration cannot be properly tested,
an exfiltration test shall be made by filling the line to be tested with
water so that a head of at least 2 feet is provided above both the water
table and the top of the pipe at the upper end of the pipeline to be
tested. The filled line shall be allowed to stand until the pipe has
reached its maximum absorption, but not less than 4 hours. After
absorption, the head shall be re-established. The amount of water required
to maintain this water level during a 2-hour test period shall be measured.
Leakage as measured by either the infiltration test or exfiltration test
shall not exceed 25 gal per inch diameter per mile of pipeline per day.
When leakage exceeds the maximum amount specified, satisfactory correction
shall be made and retesting accomplished. Testing, correction, and
retesting shall be made at no additional cost to the Government.

3.1.4 Test for Deflection

When flexible pipe is used, a deflection test shall be made on the entire
length of the installed pipeline not less than 30 days after the completion
of all work including the leakage test, backfill, and placement of any
fill, grading, paving, concrete, or superimposed loads. Deflection shall
be determined by use of a deflection device or by use of a spherical,
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a
diameter, or minor diameter as applicable, of 92.5 percent of the inside
diameter of the pipe. A tolerance of plus 0.5 percent will be permitted.
The ball, cylinder, or circular sections shall be of a homogeneous material
throughout, shall have a density greater than 1.0 as related to water at
39.2 degrees F, and shall have a surface brinell hardness of not less than
150. The device shall be center bored and through bolted with a 1/4 inch
minimum diameter steel shaft having a yield strength of 70,000 psi or more,
with eyes at each end for attaching pulling cables. The eye shall be
suitably backed with flange or heavy washer; a pull exerted on the opposite
end of the shaft shall produce compression throughout the remote end of the
ball, cylinder or circular section. Circular sections shall be spaced so
that the distance from the external faces of the front and back sections
shall equal or exceed the diameter of the circular section. Failure of the
ball, cylinder, or circular section to pass freely through a pipe run,
either by being pulled through or by being flushed through with water,
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shall be cause for rejection of that run. When a deflection device is used
for the test in lieu of the ball, cylinder, or circular sections described,
such device shall be approved prior to use. The device shall be sensitive
to 1.0 percent of the diameter of the pipe being measured and shall be
accurate to 1.0 percent of the indicated dimension. Installed pipe showing
deflections greater than 7.5 percent of the normal diameter of the pipe
shall be retested by a run from the opposite direction. If the retest also
fails, the suspect pipe shall be replaced at no cost to the Government.

3.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.3 INSTALLATION OF WYE BRANCHES

Wye branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. When the connecting pipe cannot be
adequately supported on undisturbed earth or tamped backfill, the pipe
shall be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting from faulty
construction methods or negligence by the Contractor shall be installed at
no additional cost to the Government. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable method consists of
removing one pipe section, breaking off the upper half of the bell of the
next lower section and half of the running bell of wye section. After
placing the new section, it shall be rotated so that the broken half of the
bell will be at the bottom. The two joints shall then be made with joint
packing and cement mortar.

3.4 CONNECTING TO EXISTING MANHOLES

Pipe connections to existing manholes shall be made so that finish work
will conform as nearly as practicable to the applicable requirements
specified for new manholes, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the manhole. Holes for
the new pipe shall be of sufficient diameter to allow packing cement mortar
around the entire periphery of the pipe but no larger than 1.5 times the
diameter of the pipe. Cutting the manhole shall be done in a manner that
will cause the least damage to the walls.

3.6 BUILDING CONNECTIONS

Building connections shall include the lines to and connection with the
building waste drainage piping at a point approximately 5 feet outside the
building, unless otherwise indicated. Where building drain piping is not
installed, the Contractor shall terminate the building connections
approximately 5 feet from the site of the building at a point and in a
manner designated.

3.7 CLEANQOUTS AND OTHER APPURTENANCES
Cleanouts and other appurtenances shall be installed where shown on the
drawings or as directed by the Contracting Officer, and shall conform to
the detail of the drawings.
-- End of Section --
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SECTION 02556

GAS DISTRIBUTION SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN GAS ASSOCIATION (AGA)

AGA Manual (1994; addenda/correction Jan 1996) A.G.A.
Plastic Pipe Manual for Gas Service

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B109.2 (2000) Diaphragm Type Gas Displacement
Meters (500 Cubic Feet per Hour Capacity
and Over)

AMERICAN PETROLEUM INSTITUTE (API)
API Spec 5L (2000) Line Pipe
API Spec 6D (1994; Supple 1 Jun 1996; Supple 2 Dec
1997) Pipeline Valves (Gate, Plug, Ball,
and Check Valves)

API Std 1104 (1999) Welding of Pipeline and Related
Facilities

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53/A 53M (1999b) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 181/A 181M (2000) Carbon Steel Forgings, for
General-Purpose Piping

ASTM D 2513 (2000) Thermoplastic Gas Pressure Pipe,
Tubing, and Fittings

ASTM D 2517 (2000) Reinforced Epoxy Resin Gas Pressure
Pipe and Fittings

ASTM D 2683 (1998) Socket-Type Polyethylene Fittings
) ’ for Outside Diameter-Controlled
Polyethylene Pipe and Tubing

ASTM D 3261 (1997) Butt Heat Fusion Polyethylene (PE)

Plastic Fittings for Polyethylene (PE)
Plastic Pipe and Tubing
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ASTM D 3308 (1997) PTFE Resin-Skived Tape

ASTM D 3350 (1999) Polyethylene Plastics Pipe and
Fittings Materials

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General
Purpose (Inch)

ASME B16.5 (1996; Bl6.5a) Pipe Flanges and Flanged
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory-Made Wrought Steel
: Buttwelding Fittings

ASME B1l6.11 (1996) Forged Fittings, Socket-Welding and
Threaded

ASME B1l6.21 (1992) Nonmetallic Flat Gaskets for Pipe
Flanges

ASME B16.34 (1997) valves - Flanged, Threaded, and

Welding End

ASME B16.40 (1985; R 1994) Manually Operated
Thermoplastic Gas Shutoffs and Vvalves in
Gas Distribution Systems

ASME B31.1 (2001) Power Piping

ASME B31.8 (1995) Gas Transmission and Distribution
Piping Systems

ASME BPVC SEC VIII D1 (1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1
- Basic Coverage

ASME BPVC SEC IX (1998) Boiler and Pressure Vessel Code;
Section IX, Welding and Brazing
Qualifications

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

49 CFR 192 Transportation of Natural and Other Gas by
Pipeline: Minimum Federal Safety Standards

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-25 (1998) Standard Marking System for Valves,
: - Fittings, Flanges and Unions

NACE INTERNATIONAL (NACE)
NACE RP0185 (1996) Extruded, Polyolefin Resin Coating

Systems with Soft Adhesives for
Underground or Submerged Pipe

SECTION 02556 Page 2
June 24, 2002



WATER TREATMENT FACILITY

NACE RP0274

(1998)
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High Voltage Electrical Inspection

of Pipeline Coatings Prior to Installation

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 25

SSPC SP 1

SsSpC SP 3

SSPC SP 6

SSPC SP 7

(1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed 0il and Alkyd Primer (Withcout Lead
and Chromate Pigments)

(1982)
{1995)
(1994)

(1994)

UNDERWRITERS LABORATORIES (UL)

UL Gas&0Oil Dir

1.2 SUBMITTALS

(1999)

Solvent Cleaning
Power Tool Cleaning
Commercial Blast Cleaning

Brush-Off Blast Cleaning

Gas and 0il Equipment Directory

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES :

SD-02 Shop Drawings

Pipe,

Fittings, and Associated Materials; GA

Drawings shall contain complete schematic and piping diagrams
and any other details required to demonstrate that the system has
been coordinated and will properly function as a unit. Drawings
shall show proposed layout and anchorage of the system and
appurtenances, and equipment relationship to other parts of the
work including clearances for maintenance and operation.

SD-03 Product Data

Materials and Equipment; GA

A complete list of equipment and materials, including
manufacturer's descriptive and technical literature, performance

charts and curves,

catalog cuts, and installation instructions,

including, but not limited to the following:

a.

b.

C.

d.

e.

Dielectric Waterways and Flange Kits.

Meters.

Pressure Reducing Valves.

Regulators.

Emergency Gas Supply Connection.

Spare Parts Data; GA

June 24, 2002
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Spare parts lists for each different item of material and
equipment specified, after approval of the detail drawings and not
later than one month prior to the date of beneficial occupancy.
The data shall include a complete list of parts and supplies, with
current unit prices and source of supply.

Connections to Existing Lines; GA

Notification of the Contractor’'s schedule for making connections
to existing gas lines, at least 10 days in advance.

Welding Steel Piping; GA
A copy of qualified welding procedures along with a list of
names and identification symbols of performance qualified welders
and welding operators.
Jointing Polyethylene and Fiberglass Piping; GA
A copy of qualified jointing procedures, training procedures,
qualifications of trainer, and training test results for joiners
and inspectors.
Connection and Abandonment Plan; GA
A copy of procedures for gas line tie in, hot taps,
abandonment/removal or demolition, purging, and plugging as
applicable in accordance with ASME B31.8.
SD-06 Test Reports
Pressure and Leak Tests; GA
Data from all pressure tests of the distribution system.
SD-07 Certificates

Utility Work; GA

Certification from the Operating Agency/Utility Company that
work for which the Utility is responsible has been completed.

Training; GA

A copy of each inspector's and jointer's training certificate
with respective test results.

SD-10 Operation and Maintenance Data

Gas Distribution System; GA

Six copies, in booklet form and indexed, of site specific
natural gas operation and maintenance manual for each gas
distribution system including system operation, system
maintenance, equipment operation, and equipment maintenance
manuals described below. If operation and maintenance manuals are
provided in a common volume, they shall be clearly differentiated

SECTION 02556 Page 4
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and separately indexed.

The System Operation Manual shall include but not be limited to
the following:

a. Maps showing piping layout and locations of all system
valves and gas line markers.

b. Step-by-step procedures required for system startup,
operation, and shutdown. System components and equipment shall be
indexed to the gas maps.

c. Isolation procedures and valve operations to shut down or
isolate each section of the system. Valves and other system
components shall be indexed to the gas maps.

d. Descriptions of Site Specific Standard Operation
Procedures including permanent and temporary pipe repair
procedures, system restart and test procedures for placing
repaired lines back in service, and procedures for abandoning gas
piping and system components.

e. Descriptions of Emergency Procedures including:
isolation procedures including required valve operations with
valve locations indexed to gas map, recommended emergency
equipment, checklist for major emergencies and procedures for
connecting emergency gas supply.

The Equipment Operation Manual shall include, but not be limited
to, detail drawings, equipment data, and manufacturer supplied
operation manuals for all equipment, valves and system components.

The System Maintenance Manuals shall include, but not be limited
to:

a. Maintenance check list for entire gas distribution system.

b. Descriptions of site specific standard maintenance
procedures.

Cc. Maintenance procedures for installed cathodic protection
systems.

d. Piping layout, equipment layout, and control diagrams of
the systems as installed.

e. Identification of pipe materials and manufacturer by
location, pipe repair procedures, and jointing procedures at
transitions to other piping materials or piping from different
manufacturer.

-The Equipment Maintenance Manuals shall include but not be
limited to the following:

a. Identification of valves and other equipment by
materials, manufacturer, vendor identification and location.

b. Maintenance procedures and recommended maintenance tool

kits for all valves and equipment.
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1.

1.

1.

c. Recommended repair methods, either field repair, factory
repair, or whole-item replacement for each valve component or
piece of equipment or component item.

d. Routine maintenance procedures, possible breakdowns and
repairs, and troubleshooting guide.

3 GENERAL REQUIREMENTS
3.1 Welding Steel Piping

Piping shall be welded in accordance with qualified procedures using
performance qualified welders and welding operators. Procedures and
welders shall be qualified in accordance with ASME BPVC IX or API Std 1104.
Welding procedures qualified by others, and welders and welding operators
qualified by another employer may be accepted as permitted by ASME B31.1.
The Contracting Officer shall be notified at least 24 hours in advance of
tests and the tests shall be performed at the work site if practicable.
The Contracting Officer shall be furnished with a copy of qualified
procedures and a list of names and identification symbols of qualified
welders and welding operators. The welder or welding operator shall apply
his assigned symbol near each weld he makes as a permanent record.

.3.2 Jointing Polyethylene and Fiberglass Piping

Piping shall be joined by performance qualified joiners using qualified
procedures in accordance with AGA Manual. Manufacturer's prequalified
joining procedures shall be used. Joints shall be inspected by an
inspector qualified in the joining procedures being used and in accordance
with AGA Manual. Joiners and inspectors shall be qualified at the jobsite
by a person who has been trained and certified by the manufacturer of the
pipe, to train and qualify joiners and inspectors in each joining procedure
to be used on the job. Training shall include use of equipment,
explanation of the procedure, and successfully making joints which pass
tests specified in AGA Manual. The Contracting Officer shall be notified
at least 24 hours in advance of the date to qualify joiners and inspectors.
The Contractor shall provide the Contracting Officer a copy report of each
inspector's and joiner's training and test results.

.3.3 Standard Products

Materials and equipment shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening. Asbestos or products containing asbestos shall not
be used. Equipment shall be supported by a service organization that is,
in the opinion of the Contracting Officer, reasonably convenient to the
site. Valves, flanges, and fittings shall be marked in accordance with MSS
SP-25.

.3.4 Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Officer of
any discrepancy before performing the work.

3.5 Handling

SECTION 02556 Page 6

June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

Pipe and components shall be handled carefully to ensure a sound, undamaged
condition. Particular care shall be taken not to damage pipe coating. No
pipe or material of any kind shall be placed inside another pipe or fitting
after the coating has been applied, except as specified in paragraph
INSTALLATION. Plastic pipe shall be handled in conformance with AGA Manual.

PART 2 PRODUCTS

2.1 PIPE, FITTINGS, AND ASSOCIATED MATERIALS

2.1.1 Steel Pipe
Steel pipe shall conform to ASTM A 53/A 53M, Grade A or B, Type E or §,
Schedule 40; or API Spec 5L seamless or electric resistance welded,
Schedule 40, black steel pipe as specified in ASME B31.8. Furnace
buttwelded pipe may be used in sizes 1-1/2 inches and smaller.

2.1.2 Small Fittings
Fittings 1-1/2 inches and smaller shall conform to ASME Bl16.11.

2.1.3 Fittings, 2 Inches and Larger
Pipe flanges and flanged fittings including bolts, nuts, and bolt patterns
shall be in accordance with ASME B16.5. Buttweld fittings shall be in
accordance with ASME B16.9.

2.1.4 Steel Forged Branch Connections
Connections shall conform to ASTM A 181/A 181M, Class 60, carbon steel.

2.1.5 Flange Gaskets
Gaskets shall be non-asbestos compressed material in accordance with ASME
B16.21, 1/16 inch minimum thickness, full face or self-centering flat ring
type. The gaskets shall contain aramid fibers bonded with nitrile
butadiene rubber (NBR), or glass fibers bonded with
polytetrafluoroethylene, suitable for maximum 600 degrees F service and
meeting applicable requirements of ASME B31.8.

2.1.6 Pipe Threads
Pipe threads shall conform to ASME B1.20.1.

2.1.7 Polyethylene Pipe, Tubing, Fittings and Joints
Polyethylene pipe, tubing, fittings and joints shall conform to ASTM D 3350
and ASTM D 2513, pipe designations PE 2406 and PE 3408, as specified in
ASME B31.8. Pipe sections shall be marked as required by ASTM D 2513.

Butt fittings shall conform to ASTM D 3261 and socket fittings shall
conform to ASTM D 2683. Fittings shall match the service rating of the

pipe.
2.1.8 Fiberglass Pipe, Fittings and Adhesive

Fiberglass pipe, fittings and adhesive shall conform to ASTM D 2517. Pipe
sections shall be marked as required by ASTM D 2517.

2.1.9 Sealants for Steel Pipe Threaded Joints

SECTION 02556 Page 7
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.1.9.1 Sealing Compound

Joint sealing compound shall be as listed in UL Gas&0il Dir, Class 20 or
less.

.1.9.2 Tape

Polytetrafluoroethylene tape shall conform to ASTM D 3308.

.1.10 Identification

Pipe flow markings and metal tags for each valve, meter, and regulator
shall be provided as required by the Contracting Officer.

.1.11 Insulating Joint Materials

Insulating joint materials shall be provided between flanged or threaded
metallic pipe systems where shown to isolate galvanic or electrolytic
action.

.1.11.1 Threaded Joints

Joints for threaded pipe shall be steel body nut type, dielectric waterways
with insulating gaskets.

.1.11.2 Flanged Joints

Joints for flanged pipe shall consist of full face sandwich-type flange
insulating gasket of the dielectric type, insulating sleeves for flange
bolts and insulating washers for flange nuts.

.1.12 Gas Transition Fittings

Gas transition fittings shall be manufactured steel fittings approved for
jointing steel and polyethylene or fiberglass pipe. Approved transition

fittings are those that conform to AGA Manual requirements for transition
fittings.

.2 VALVES

Valves shall be suitable for shutoff or isolation service and shall conform
to the following:

.2.1 Steel Valves

Steel valves 1-1/2 inches and smaller installed underground shall conform
to ASME B16.34, carbon steel, socket weld ends, with square wrench operator
adaptor. Steel valves 1-1/2 inches and smaller installed aboveground shall
conform to ASME B16.34, carbon steel, socket weld or threaded ends with
handwheel or wrench operator. Steel valves 2 inches and larger installed
aboveground shall conform to API Spec 6D, carbon steel, buttweld or flanged
ends with handwheel or wrench operator.

.2.2 Polyethylene Valves

Polyethylene valves shall conform to ASME B16.40. Polyethylene valves, in
sizes 1/2 inch to 6 inches, may be used with polyethylene distribution and
service lines, in lieu of steel valves, for underground installation only.
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2

.3 PRESSURE REGULATORS

Regulators shall have ferrous bodies, shall provide backflow and vacuum
protection, and shall be designed to meet the pressure, load and other
service conditions.

.3.1 Gas Main Regulators

Pressure regulators for main distribution lines, supplied from a source of
gas which is at a higher pressure than the maximum allowable operating
pressure for the system, and shall be equipped with pressure regulating
devices of adequate capacity. 1In addition to the pressure regulating
devices, a suitable method shall be provided to prevent overpressuring of
the system in accordance with ASME B31.8. Suitable protective devices are
as follows:

a. Spring-loaded relief valve meeting the provisions of ASME BPVC SEC
VIII D1.

b. Pilot-loaded back pressure regulator used as relief valve, so
designed that failure of the pilot system will cause the regulator to open.

c. Weight-loaded relief valves.

d. Monitoring regulator installed in series with the primary pressure
regulator.

e. Series regulator installed upstream from the primary regulator,
set to limit the pressure on the inlet of the primary regulator
continuously to the maximum allowable operating pressure of the system, or
less.

f. Automatic shutoff device installed in series with the primary
regulator, set to shut off when the pressure on the distribution system
reaches the maximum allowable operating pressure of the system, or less.
This device shall remain closed until manually reset.

g. Spring-loaded, diaphragm type relief valves.

.3.2 Service Line Regulators

Pressure regulators for individual service lines shall have ferrous bodies.
Regulator shall be capable of reducing distribution line pressure to
pressures required for users. Regulators shall be provided where gas will
be distributed at pressures in excess of 10 inches of water column.
Pressure relief shall be set at a lower pressure than would cause unsafe
operation of any connected user. Regulators for liquified petroleum gas
shall be adjusted to 10 to 12 inches of water column. Pressure relief for
liquified petroleum gas shall be set at 16 inches of water column.
Regulator shall have single port with orifice diameter no greater than that
recommended by the manufacturer for the maximum gas pressure at the
regulator inlet. Regulator valve vent shall be of resilient materials
designed to withstand flow conditions when pressed against the valve port.
Regulator shall be capable of regulating downstream pressure within limits
of accuracy and shall be capable of limiting the buildup of pressure under
no-flow conditions to 50 percent or less of the discharge pressure
maintained under flow conditions. Regulator shall have a self contained
service regulator. Regulator pipe connections shall not exceed 2 inch size.
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2.4 METERS

Meters shall conform to ANSI B109.2. Meters shall be pipe mounted and be
provided with a strainer immediately upstream. Meters shall be provided
with over-pressure protection as specified in ASME B31.8. Meters shall be
suitable for accurately measuring and handling gas at pressures,
temperatures, and flow rates indicated. Meter shall be of manufacture type
and model as approved by the supplier of natural gas.

2.5 PROTECTIVE COVERING MATERIALS

Continuously extruded polyethylene and adhesive coating system materials
shall conform to NACE RP0185, Type A.

PART 3 EXECUTION
3.1 EXCAVATION AND BACKFILLING

Earthwork shall be as specified in Section 02316 EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS.

3.2 GAS MAINS
Pipe for gas mains shall be steel polyethylene or fiberglass.
3.3 SERVICE LINES AND EMERGENCY GAS SUPPLY CONNECTION

Service lines shall be constructed of materials specified for gas mains and
shall extend from a gas main to and including the point of delivery within
5 feet of the building. The point of delivery is the meter set assembly,
service regulator and shutoff valve. The service lines shall be connected
to the gas mains as indicated. Where indicated, service line shall be
provided with an isolation valve of the same size as the service line. The
service lines shall be as short and as straight as practicable between the
point of delivery and the gas main and shall not be bent or curved
laterally unless necessary to avoid obstructions or otherwise permitted.
Service lines shall be laid with as few joints as practicable using
standard lengths of pipe. Shorter lengths shall be used only for closures.

Polyethylene or fiberglass service lines shall not be installed
aboveground except as permitted in ASME B31.8.

3.4 WORKMANSHIP AND DEFECTS

Pipe, tubing, and fittings shall be clear and free of cutting burrs and
defects in structure or threading and shall be thoroughly brushed and blown
free of chips and scale. Defective pipe, tubing, or fittings shall be
replaced and shall not be repaired.

3.5 PROTECTIVE COVERING
3.5.1 Protective Covering for Underground Steel Pipe

Except as otherwise specified, protective coverings shall be applied
mechanically in a factory or field plant especially equipped for the
purpose. Valves and fittings that cannot be coated and wrapped
mechanically shall have the protective covering applied by hand, preferably
at the plant that applies the covering to the pipe. Joints shall be coated
and wrapped by hand. Hand coating and wrapping shall be done in a manner
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and with materials that will produce a covering equal in thickness to that
of the covering applied mechanically.

.5.1.1 Thermoplastic Resin Coating System

The coating system shall conform to NACE RP0185, Type A. The exterior of
the pipe shall be cleaned to a commercial grade blast cleaning finish in
accordance with SSPC SP 6. Adhesive compound shall be applied to the pipe.
Immediately after the adhesive is applied, a seamless tube of polyethylene
shall be extruded over the adhesive to produce a bonded seamless coating.
The nominal thickness of the pipe coating system shall be 10 mils (plus or
minus 10 percent) of adhesive and 40 mils (plus or minus 10 percent) of
polyethylene for pipes up to 16 inches in diameter. For pipes 18 inches
and larger in diameter, the pipe coating system thickness shall be 10 mils
{plus or minus 10 percent) adhesive and 60 mils (plus or minus 10 percent)
polyethylene. Joint coating and field repair material shall be applied as
recommended by the coating manufacturer and shall be one of the following:

a. Heat shrinkable polyethylene sleeves.
b. Polyvinyl chloride pressure-sensitive adhesive tape.
c. High density polyethylene/bituminous rubber compound tape.

The coating system shall be inspected for holes, voids, cracks, and other
damage during installation.

.5.1.2 Inspection of Pipe Coatings

Any damage to the protective covering during transit and handling shall be
repaired before installation. After field coating and wrapping has been
applied, the entire pipe shall be inspected by an electric holiday detector
with impressed current set at a value in accordance with NACE RP0274 using
a full-ring, spring-type coil electrode. The holiday detector shall be
equipped with a bell, buzzer, or other type of audible signal which sounds
when a holiday is detected. All holidays in the protective covering shall
be repaired immediately upon detection. The Contracting Officer reserves
the right to inspect and determine the suitability of the detector. Labor,
materials, and equipment necessary for conducting the inspection shall be
furnished by the Contractor.

.5.2 Protective Covering for Aboveground Piping Systems

Finish painting shall conform to the applicable paragraphs of Section 09500
PAINTING, GENERAL and as follows:

.56.2.1 Ferrous Surfaces

Shop primed surfaces shall be touched up with ferrous metal primer same
type paint as the shop primer. Surfaces that have not been shop primed
shall be solvent-cleaned in accordance with SSPC SP 1. Surfaces that
contain loose rust, loose mill scale, and other foreign substances shall be
mechanically cleaned by power wire brushing in accordance with SSPC SP 3 or
brush-off blast cleaned in accordance with SSPC SP 7 and primed with
ferrous metal primer in accordance with SSPC Paint 25. Primed surfaces
shall be finished with two coats of exterior alkyd paint.

3.5.2.2 Nonferrous Surfaces
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Nonferrous surfaces shall not be painted.
3.5.3 Protective Covering for Piping in Valve Boxes and Manholes

Piping in valve boxes or manholes shall receive protective coating as
specified for underground steel pipe.

3.6 INSTALLATION

Gas distribution system and equipment shall be installed in conformance
with the manufacturer's recommendations and applicable sections of ASME
B31.8, AGA Manual and 49 CFR 192. Abandoning existing gas piping shall be
done in accordance with ASME B31.8. Pipe shall be cut without damaging the
pipe. Unless otherwise authorized, cutting shall be done by an approved
type of mechanical cutter. Wheel cutters shall be used where practicable.
On steel pipe 6 inches and larger, an approved gas-cutting-and-beveling
machine may be used. Cutting of plastic pipe shall be in accordance with
AGA Manual. Valve installation in plastic pipe shall be designed to
protect the plastic pipe against excessive torsional or shearing loads when
the valve is operated and from other stresses which may be exerted through
the valve or valve box.

3.6.1 Installing Pipe Underground

Gas mains and service lines shall be graded as indicated. Joints in steel
pipe shall be welded except as otherwise permitted for installation of
valves. Mains shall have 24 inch minimum cover; service lines shall have
18 inch minimum cover; and both mains and service lines shall be placed on
firmly compacted select material for the full length. Where indicated, the
main shall be encased, bridged, or designed to withstand any anticipated
external loads as specified in ASME B31.8. The encasement material shall
be standard weight black steel pipe with a protective coating as specified.
The pipe shall be separated from the casing by insulating spacers and
sealed at the ends with casing bushings. Trench shall be excavated below
pipe grade, bedded with bank sand, and compacted to provide full-length
bearing. Laying the pipe on blocks to produce uniform grade will not be
permitted. The pipe shall be clean inside before it is lowered into the
trench and shall be kept free of water, soil, and all other foreign matter
that might damage or obstruct the operation of the valves, regulators,
meters, or other equipment. When work is not in progress, open ends of
pipe or fittings shall be securely closed by expandable plugs or other
suitable means. Minor changes in line or gradient of pipe that can be
accomplished through the natural flexibility of the pipe material without
producing permanent deformation and without overstressing joints may be
made when approved. Changes in line or gradient that exceed the
limitations specified shall be made with fittings. When cathodic
protection is furnished, electrically insulated joints or flanges shall be
provided. When polyethylene or fiberglass piping is installed underground,
foil backed magnetic tape shall be placed above the pipe to permit locating
with a magnetic detector. After laying of pipe and testing, trench shall
be backfilled in accordance with Section 02316 EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITY SYSTEMS.

3.6.2 Installing Pipe Aboveground

Aboveground piping shall be protected against dirt and other foreign matter
as specified for underground piping. Joints in steel pipe shall be welded;
however, joints in pipe 1-1/2 inches in diameter and smaller may be
threaded; joints may also be threaded to accommodate the installation of
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valves. Flanges shall be of the weld neck type to match wall thickness of
pipe.

3.7 PIPE JOINTS

Pipe joints shall be designed and installed to effectively sustain the
longitudinal pullout forces caused by the contraction of piping or
superimposed loads.

3.7.1 Threaded Steel Joints

Threaded joints in steel pipe shall have tapered threads evenly cut and
shall be made with UL approved graphite joint sealing compound for gas
service or polytetrafluoroethylene tape applied to the male threads only.
Caulking of threaded joints to stop or prevent leaks will not be permitted.

3.7.2 Welded Steel Joints

Gas pipe weldments shall be as indicated. Changes in direction of piping
shall be made with welding fittings only; mitering or notching pipe to form
elbows and tees or other similar type construction will not be permitted.
Branch connection may be made with either welding tees or forged branch
outlet fittings. Branch outlet fittings shall be forged, flared for
improvement of flow where attached to the run, and reinforced against
external strains. Beveling, alignment, heat treatment, and inspection of
weld shall conform to ASME B31.8. Weld defects shall be removed and
repairs made to the weld, or the weld joints shall be entirely removed and
rewelded. After filler metal has been removed from its original package,
it shall be protected or stored so that its characteristics or welding
properties are not affected adversely. Electrodes that have been wetted or
have lost any of their coating shall not be used.

3.7.3 Polyethylene and Fiberglass Pipe Jointing Procedures

Jointing procedures shall conform to AGA Manual. Indiscriminate heat
fusion joining of plastic pipe or fittings made from different polyethylene
resins by classification or by manufacturer shall be avoided if other
alternative joining procedures are available. If heat fusion joining of
dissimilar polyethylenes is required, special procedures are required. The
method of heat fusion joining dissimilar polyethylene resins shall be
tested in accordance with paragraph TESTS, subparagraph Destructive Tests
of Plastic Pipe Joints.

3.7.4 Connections Between Metallic and Plastic Piping

Connections shall be made only outside, underground, and with approved
transition fittings.

3.8 VALVE BOXES

Valve boxes of cast iron not less than 3/16 inch thick shall be installed
at each underground valve except where concrete or other type of housing is
indicated.” Valve boxes shall be provided with locking covers that require
a special wrench for removal. Wrench shall be furnished for each box. The
word "gas" shall be cast in the box cover. When the valve is located in a
roadway, the valve box shall be protected by a suitable concrete slab at
least 3 square feet. When in a sidewalk, the top of the box shall be in a
concrete slab 2 feet square and set flush with the sidewalk. Boxes shall
be adjustable extension type with screw or slide-type adjustments. Valve
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boxes shall be separately supported, not resting on the pipe, so that no
traffic loads can be transmitted to the pipe. Valves shall only be located
in valve boxes or inside of buildings.

3.9 PRESSURE REGULATOR INSTALLATION
3.9.1 Service Line Regulators

A shutoff valve, meter set assembly, and service regulator shall be
installed on the service line outside the building, 18 inches above the
ground on the riser. An insulating joint shall be installed on the inlet
side of the meter set assembly and service regulator and shall be
constructed to prevent flow of electrical current. A 3/8 inch tapped
fitting equipped with a plug shall be provided on both sides of the service
regulator for installation of pressure gauges for adjusting the regulator.
All service regulator vents and relief vents shall terminate in the outside
air in rain and insect resistant fittings. The open end of the vent shall
be located where gas can escape freely into the atmosphere, away from any
openings into the building and above areas subject to flooding.

3.10 METER INSTALLATION

Meters shall be installed in accordance with ASME B31.8. Permanent gas
meters shall be installed with provisions for isolation and removal for
calibration and maintenance, and shall be suitable for operation in
conjunction with an energy monitoring and control system.

3.11 CONNECTIONS TO EXISTING LINES

Connections between new work and existing gas lines, where required, shall
be made in accordance with ASME B31.8, using proper fittings to suit the
actual conditions. When connections are made by tapping into a gas main,
the connecting fittings shall be the same size as the pipe being connected.

3.11.1 Connections to Publicly or Privately Operated Gas Utility Lines

Contractor shall provide materials for the connections to the existing gas
lines. Final connections and the turning on of gas shall be made by the
utility. Existing lines that are to be a abandoned or taken out of service
shall be disconnected, purged and capped, plugged or otherwise effectively
sealed by the Utility. The Contractor shall notify the Contracting
Officer, in writing, 10 days before final connections and turning on of gas
lines. The Contractor shall make necessary arrangements with the Utility
for tie in and activation of new gas lines. Only the Operating
Agency/Utility Company may reactivate the system after tie in. The
Contractor shall furnish a certification by the Operating Agency/Utility
Company that all Utility work has been satisfactorily completed.

3.12 CATHODIC PROTECTION

Cathodic protection shall be provided for all metallic gas piping installed
underground.

3.13 TESTS
3.13.1 Destructive Tests of Plastic Pipe Joints

Each day, prior to making polyethylene heat fusion joints or fiberglass
adhesive joints, a joint of each size and type to be installed that day
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shall be made by each person performing joining of plastic pipe that day
and destructively tested. At least 3 longitudinal straps shall be cut from
each joint. Each strap shall be visually examined, shall not contain voids
or discontinuities on the cut surfaces of the Jjoint area, and shall be
deformed by bending, torque, or impact, and if failure occurs, it must not
initiate in the joint area. If a joint fails the visual or deformation
test, the qualified joiner who made that joint shall not make further field
joints in plastic pipe on this job until that person has been retrained and
requalified. The results of the destructive tests shall be recorded to
include the date and time of the tests, size and type of the joints,
ambient conditions, fusion iron temperature and names of inspectors and
joiners.

3.13.2 Pressure and Leak Tests

The system of gas mains and service lines shall be tested after
construction and before being placed in service using air as the test
medium. The test pressure shall be 50 psig. However, the maximum test
pressure shall not be more than three times the design pressure of the pipe.
Prior to testing the system, the interior shall be blown out, cleaned and
cleared of all foreign materials. All meters, regulators, and controls
shall be removed before blowing out and cleaning and reinstalled after
clearing of all foreign materials. Testing of gas mains and service lines
shall be done with due regard for the safety of employees and the public
during the test. Persons not working on the test operations shall be kept
out of the testing area while testing is proceeding. The test shall be
made on the system as a whole or on sections that can be isolated. Joints
in sections shall be tested prior to backfilling when trenches must be
backfilled before the completion of other pipeline sections. The test
shall continue for at least 24 hours from the time of the initial readings
to the final readings of pressure and temperature. The initial test
readings of the instrument shall not be made for at least 1 hour after the
pipe has been subjected to the full test pressure, and neither the initial
nor final readings shall be made at times of rapid changes in atmospheric
conditions. The temperatures shall be representative of the actual trench
conditions. There shall be no indication of reduction of pressure during
the test after corrections have been made for changes in atmospheric
conditions in conformity with the relationship T(1)P(2)=T(2)P(1), in which
T and P denote absolute temperature and pressure, respectively, and the
numbers denote initial and final readings. During the test, the entire
system shall be completely isolated from all compressors and other sources
of air pressure. Each joint shall be tested by means of soap and water or
an equivalent nonflammable solution prior to backfilling or concealing any
work. The testing instruments shall be approved by the Contracting
Officer. All labor, materials and equipment for conducting the tests shall
be furnished by the Contractor and shall be subject to inspection at all
times during the tests. The Contractor shall maintain safety precautions
for air pressure testing at all times during the tests.

-- End of Section --
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SECTION 02769

PROTECTION AND MODIFICATION OF EXISTING UTILITIES

PART 1 GENERAL

1.

1 SUMMARY

The work covered by this section consists of furnishing all plant, labor,
equipment, materials and of performing all operations in connection with
protection of existing utilities encountered and modification of existing
utilities necessary due to the new work.

.2 APPLICABLE PUBLICATIONS (Not Applicable)

.3 PAYMENT

No separate payment will be made for work and materials covered in this
section of the specifications unless otherwise specified.

.4 PRIVATE UTILITIES AND PUBLIC AGENCIES

The following tabulation of utility owners and public agencies is provided
for the convenience of the Contractor:

City of New Bedford
Department of Public Works
Engineering Division
Duarte Andrade
508-979-1527

City of New Bedford
Water Department
Cliff Souza
508-979-1556

City of New Bedford
Department of Public Works
Wastewater Division

Ron LaBelle

508-991-6158

NSTAR Gas
Harry Gerrard
800-232-1604
Ext. 5296

Verizon

Engineering
Paul Bourque
508-991-3530

NSTAR Electric

Michael Wall
508-441-5100
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PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION
3.1 EXCAVATION FOR MODIFICATION OF UTILITIES

Except as otherwise specified, all excavation and backfilling required to
perform the work in this Section shall be performed in accordance with
Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

In the State of Massachusetts, the Contractor is required to call Dig
Safe, tel. no. 1-888-DIG-SAFE, prior to any excavation.

3.2 PROTECTION OF UTILITY LINES

Existing utility lines that are shown on the drawings, or the locations of
which are made known to the Contractor prior to excavation, and that are to
be retained, as well as utility lines constructed during excavation
operations, shall be protected from damage during excavation and
backfilling, and, if damaged, shall be satisfactorily repaired by the
Contractor at no additional cost to the Government. Prior to commencement
of excavation, the Contractor shall coordinate with the Contracting Officer
to stake out exact locations of existing utilities and establish, in
detail, the proposed method of protection of existing utilities. In the
event that the Contractor damages any existing utility lines that are not
shown on the drawings, or the locations of which are not known to the
Contractor, report thereof shall be made immediately to the Contracting
Officer. 1If the Contracting Officer determines that repairs shall be made
by the Contractor, such repairs will be ordered under the Contract Clause
entitled "DIFFERING SITE CONDITIONS."

3.3 REMOVAL OF UTILITY LINES

When utility lines that are to be removed, relocated, or supported are
encountered within the area of operations, the Contracting Officer and
utility company or owner shall be notified in ample time for the necessary
measures to be taken to prevent interruption of the service.

3.4 STORM DRAINAGE
Prior to disruption of any existing storm drains, the Contractor shall make
provisions for temporary bypass pumping, as appropriate, to relieve the
storm drain system. The Contractor shall bypass pump during storm events
as necessary to prevent any surcharge in the system.

3.5 ABANDONMENT OF EXISTING UTILITIES
Abandonment of existing utilities shall be as specified on the drawings.

No separate payment will be made unless a lump sum item specifically
identified on the bid schedule.

-- End of Section --
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SECTION 03100

STRUCTURAL CONCRETE FORMWORK

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
ACI INTERNATIONAL (ACI)
ACI 347R (1994) Guide to Formwork for Concrete
AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA ANSI/AHA Al35.4 (1995) Basic Hardkoard

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Voluntary Product Standard -
Construction and Industrial Plywood

.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-02 Shop Drawings
Formwork; GA
Drawings showing details of formwork, including dimensions of
fiber voids, joints, supports, studding and shoring, and sequence
of form and shoring removal.
Cast-in-Place Foundation; GA
Stamped structural calculations and foundation drawing of the
building and all outside structures performed by the Contractor's
structural engineer. The drawings will show the Pre-Engineered
Building column lines/anchor bolt and baseplate setting plan
coordinated with the concrete dimensions. Furnish foundation
reactions in KIPS at all columns.
SD-03 Product Data
Design; GA
Design analysis and calculations for form design and methodology

used in the design.
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Form Materials; FIO

Manufacturer's data including literature describing form
materials, accessories, and form releasing agents.
Form Releasing Agents; FIO
Manufacturer's recommendation on method and rate of application
of form releasing agents.
1.3 DESIGN
Formwork shall be designed in accordance with methodology of ACI 347R for
anticipated loads, lateral pressures, and stresses. Forms shall be capable
of producing a surface which meets the requirements of the class of finish
specified in Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE. Forms shall
be capable of withstanding the pressures resulting from placement and
vibration of concrete.
1.4 STORAGE AND HANDLING
Fiber voids shall be stored above ground level in a dry location. Fiber
voids shall be kept dry until installed and overlaid with concrete.
PART 2 PRODUCTS
2.1 FORM MATERIALS
2.1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II.
Other form materials or liners may be used provided the smoothness and
appearance of concrete produced will be equivalent to that produced by the
plywood concrete form panels. Forms for round columns shall be the
prefabricated seamless type.

1.2 Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II;
tempered concrete form hardboard conforming to AHA ANSI/AHA Al35.4; other
approved concrete form material; or steel, except that steel lining on wood
sheathing shall not be used. Forms for round columns may have one vertical
seam.

.1.3 Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed
against earth, shall be wood or steel or other approved concrete form
material.

.1.4 Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit form deflection and will not spall concrete upon removal.
Solid backing shall be provided for each tie. Except where removable tie

Ny
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rods are used, ties shall not leave holes in the concrete surface less than
1/4 inch nor more than 1 inch deep and not more than 1 inch in diameter.

2.1.5 Form Releasing Agents

Form releasing agents shall be commercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not impair
subsequent treatment of concrete surfaces depending upon bond or adhesion
nor impede the wetting of surfaces to be cured with water or curing
compounds.

PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Formwork

Forms shall be mortar tight, properly aligned and adequately supported to
produce concrete surfaces meeting the surface requirements specified in
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Where concrete surfaces are to
have a Class A or Class B finish, joints in form panels shall be arranged
as approved. Where forms for continuous surfaces are placed in successive
units, the forms shall fit over the completed surface to obtain accurate
alignment of the surface and to prevent leakage of mortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects
which would impair the quality of the surface. Surfaces of forms to be
reused shall be cleaned of mortar from previous concreting and of all other
foreign material before reuse. Form ties that are to be completely
withdrawn shall be coated with a nonstaining bond breaker.

3.2 CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be
chamfered, beveled, or rounded by moldings placed in the forms.

3.3 COATING

Forms for Class A and Class B finished surfaces shall be coated with a form
releasing agent before the form or reinforcement is placed in final
position. The coating shall be used as recommended in the manufacturer's
printed or written instructions. Forms for Class C and D finished surfaces
may be wet with water in lieu of coating immediately before placing
concrete, except that in cold weather with probable freezing temperatures,
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be removed before
placing concrete.

3.4 REMOVAL OF FORMS

Forms shall be removed preventing injury to the concrete and ensuring the
complete safety of the structure. Formwork for columns, walls, side of
beams and other parts not supporting the weight of concrete may be removed
when the concrete has attained sufficient strength to resist damage from
the removal operation but not before at least 72 hours has elapsed since
concrete placement. Supporting forms and shores shall not be removed from
beams, floors and walls until the structural units are strong enough to
carry their own weight and any other construction or natural loads.
Supporting forms or shores shall not be removed before the concrete
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strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specimens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of forming and shoring system. The job-cured test specimens for
form removal purposes shall be provided in numbers as directed and shall be
in addition to those required for concrete quality control. The specimens
shall be removed from molds at the age of 24 hours and shall receive,
insofar as possible, the same curing and protection as the structures they
represent.
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TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations from the In any 10 feet of
plumb: length ------=---------- 1/4 inch
a. In the lines and Maximum for entire
surfaces of columns, length ---------ece--uo--- 1 inch

piers, walls and
in arises

b. For exposed corner In any 20 feet of
columns, control-joint length ----------- ---- 1/4 inch
grooves, and other Maximum for entire
conspicuous lines length-----~-----ncu-u-- 1/2 inch
2. Variation from the In any 10 feet of
level or from the length ----------------—- 1/4 inch
grades indicated In any bay or in any 20
on the drawings: feet of length---------- 3/8 inch
a. In slab soffits, Maximum for entire
ceilings, beam soffits, length ----------------- 3/4 inch

and in arises, measured
before removal of
supporting shores

b. In exposed lintels, In any bay or in any 20 feet of
sills, parapets, length ----------- ----- 1/4 inch
horizontal grooves, Maximum for entire
and other conspicuous length------------------ 1/2 inch
lines

3. Variation of the linear In any 20 feet --------- 1/2 inch
building lines from Maximum ----=------------ 1 inch
established position

in plan

4. Variation of distance 1/4 inch per 10 feet of distance,
between walls, columns, but not more than 1/2 inch in any
partitions one bay,and not more than 1 inch

total variation

5. Variation in the Minus ------------~---- 1/4 inch
sizes and locations Plus -==mmeccmmmmm e 1/2 inch
of sleeves, floor
openings, and wall opening

6. Variation in Minus --------=-=---—-~-- 1/4 inch
cross-sectional Plug ------=-~---=——--- 1/2 inch
dimensions of columms
and beams and in the
thickness of slabs and walls

7. Footings:
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a. Variation of dimensions Minus ------=--—=-meo-=- 1/2 inch
in plan Plus -------=-----~----- 2 inches
when formed or plus 3 inches
when placed against unformed

excavation
b. Misplacement of 2 percent of the footing
eccentricity width in the direction of
misplacement but not more than
2 inches
c. Reduction in thickness Minus ------------------ 5 percent
of specified thickness
8. Variation in steps: Riser -------comomo - 1/8 inch
a. In a flight of stairs Tread ------------------ 1/4 inch
b. In consecutive steps Riser ----=---cc——-one--—- 1/16 inch
Tread ------------------ 1/8 inch

~-- End of Section --
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SECTION 03150

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)
AASHTO T 111 (1983) Inorganic Matter or Ash in

Bituminous Materials

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA ANSI/AHA Al135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 109 (1993) Steel, Strip, Carbon, Cold-Rolled

ASTM A 167 (1996) Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

ASTM A 480/A 480M (1996a) General Requirements for

Flat-Rolled Stainless and Heat-Resisting
Steel Plate, Sheet, and Strip

ASTM A 570/A 570M (1996) Steel, Sheet and Strip, Carbon,
Hot-Rolled, Structural Quality

ASTM B 152 {(1994) Copper Sheet, Strip, Plate, and
Rolled Bar

ASTM B 370 (1992) Copper Sheet and Strip for Building
Construction

ASTM C 9189 (1984; R 1992) Use of Sealants in

Acoustical BApplications

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM D 4 (1986; R 1993) Bitumen Content
BRSTM D 6 {(1995) Loss on Heating of 0il and

Asphaltic Compounds
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ASTM D 412 (1997) Vulcanized Rubber and Thermoplastic
Rubbers and Thermoplastic Elastomers -
Tension

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 1190 (1996) Concrete Joint Sealer, Hot-Applied

Elastic Type

ASTM D 1191 (1984; R 1994) Test Methods for Concrete
Joint Sealers

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D 1854 (1996) Specification for
Jet-Fuel-Resistant Concrete Joint Sealer,
Hot-Poured Elastic Type

ASTM D 1855 (1989) Test Method for Jet-Fuel Resistant
Concrete Joint Sealer, Hot-Applied Elastic

Type

ASTM D 2628 (1991) Preformed Polychloroprene
Elastomeric Joint Seals for Concrete
Pavements

ASTM D 2835 (1989; R 1993) Lubricant for Installation
of Preformed Compression Seals in Concrete
Pavements

ASTM D 5249 (1995) Backer Material for Use With Cold

and Hot-Applied Joint Sealants in
Portland-Cement Concrete and Asphalt Joints

CORPS OF ENGINEERS (COE)

COE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstop

1.2 SUBMITTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :
SD-02 Shop Drawings

Waterstops; GA

SECTION 03150 Page 2
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Shop drawings and fabrication drawings provided by the
manufacturer or prepared by the Contractor.

SD-03 Product Data

Preformed Expansion Joint Filler; GA
Sealant; GA
Waterstops; GA

Manufacturer's literature, including safety data sheets, for
preformed fillers and the lubricants used in their installation;
field-molded sealants and primers (when required by sealant
manufacturer); preformed compression seals; and waterstops.

Manufacturer's recommended instructions for installing preformed
fillers, field-molded sealants; preformed compression seals; and
waterstops; and for splicing non-metallic waterstops.

SD-04 Samples
Lubricant for Preformed Compression Seals; GA

Specimens identified to indicate the manufacturer, type of
material, size and quantity of material, and shipment or lot
represented. Each sample shall be a piece not less than 9 ft of 1
inch nominal width or wider seal or a piece not less than 12 ft of
compression seal less than 1 inch nominal width. One quart of
lubricant shall be provided.

Field-Molded Type; GA

One gallon of field-molded sealant and one quart of primer (when
primer is recommended by the sealant manufacturer) identified to
indicate manufacturer, type of material, quantity, and shipment or
lot represented.

Non-metallic Materials; GA

Specimens identified to indicate manufacturer, type of material,
size, quantity of material, and shipment or lot represented. Each
sample shall be a piece not less than 12 inches long cut from each
200 ft of finished waterstop furnished, but not less than a total
of 4 ft of each type, size, and lot furnished. One splice sample
of each size and type for every 50 splices made in the factory and
every 10 splices made at the job site. The splice samples shall
be made using straight run pieces with the splice located at the
mid-length of the sample and finished as required for the
installed waterstop. The total length of each splice shall be not
less than 12 inches long.

SD-07 Certificates
Preformed Expansion Joint Filler; GA
Sealant; GA
Waterstops; GA
Certificates of compliance stating that the joint filler and

sealant materials and waterstops conform to the requirements

SECTION 03150 Page 3
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specified.

1.3 DELIVERY AND STORAGE
Material delivered and placed in storage shall be stored off the ground and
protected from moisture, dirt, and other contaminants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be removed from the site.

PART 2 PRODUCTS

2.1 CONTRACTION JOINT STRIPS
Contraction joint strips shall be 1/8 inch thick tempered hardboard
conforming to AHA ANSI/AHA Al135.4, Class 1. 1In lieu of hardboard strips,
rigid polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert
strips specifically designed to induce controlled cracking in slabs on
grade may be used. Such insert strips shall have removable top section.

2.2 PREFORMED EXPANSION JOINT FILLER
Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752. Unless otherwise indicated, filler material shall be 3/8
inch thick and of a width applicable for the joint formed. Backer
material, when required, shall conform to ASTM D 5249.

2.3 SEALANT
Joint sealant shall conform to the following:

2.3.1 Preformed Polychloroprene Elastomeric Type
ASTM D 2628.

2.3.2 Lubricant for Preformed Compression Seals
ASTM D 2835.

2.3.3 Hot -Poured Type
ASTM D 1190 tested in accordance with ASTM D 1191.

2.3.4 Field-Molded Type
ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be polyethylene tape,
coated paper, metal foil or similar type materials. The back-up material
shall be compressible, non-shrink, nonreactive with sealant, and
non-absorptive material type such as extruded butyl or polychloroprene
rubber.

2.3.5  Hot-Applied Jet-Fuel Resistant Type
ASTM D 1854 tested in accordance with ASTM D 1855.

2.4 WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated.

SECTION 03150 Page 4
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4.1 Flexible Metal

Copper waterstops shall conform to ASTM B 152 and ASTM B 370, 060 soft
anneal temper and 20 oz mass per sq ft sheet thickness. Stainless steel
waterstops shall conform to ASTM A 167 and ASTM A 480/A 480M, UNS S30453
(Type 304L), and 20 gauge thick strip.

.4.2 Rigid Metal

Flat steel waterstops shall conform to ASTM A 109, No. 2 (half hard)
temper, No. 2 edge, No. 1 (matte or dull) finish or ASTM A 570/A 570M,
Grade 40.

.4.3 Non-Metallic Materials”™

Non-metallic waterstops shall be manufactured from a prime virgin resin;
reclaimed material is not acceptable. The compound shall contain
plasticizers, stabilizers, and other additives to meet specified
requirements. Rubber waterstops shall conform to COE CRD-C 513.
Polyvinylchloride waterstops shall conform to COE CRD-C 572. Thermoplastic
elastomeric rubber waterstops shall conform to ASTM D 471.

.4.4 Non-Metallic Hydrophilic

Swellable strip type compound of polymer modified chloroprene rubber that
swells upon contact with water shall conform to ASTM D 412 as follows:
Tensile strength 420 psi minimum; ultimate elongation 600 percent minimum.
Hardness shall be 50 minimum on the type A durometer and the volumetric
expansion ratio in distilled water at 70 degrees F shall be 3 to 1 minimum.

.4.5 Preformed Elastic Adhesive

Preformed plastic adhesive waterstops shall be produced from blends of
refined hydrocarbon resins and plasticizing compounds reinforced with inert
mineral filler, and shall contain no solvents, asbestos, irritating fumes
or obnoxious odors. The compound shall not depend on oxidizing,
evaporating, or chemical action for its adhesive or cohesive strength.

.4.5.1 Chemical Composition

The chemical composition of the sealing compound shall meet the
requirements shown below:

PERCENT BY WEIGHT

COMPONENT MIN. MAX . TEST
Bitumen (Hydrocarbon plastic) 50 70 ASTM D 4
Inert Mineral Filler 30 50 AASHTO T 111
Volatile Matter 2 ASTM D 6

.4.5.2 Adhesion Under Hydrostatic Pressure

The sealing compound shall not leak at the joints for a period of 24 hours
under a vertical 6 foot head pressure. 1In a separate test, the sealing
compound shall not leak under a horizontal pressure of 10 psi which is
reached by slowly applying increments of 2 psi every minute.

2.4.5.3 Sag of Flow Resistance
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Sagging shall not be detected when tested as follows: Fill a wooden form 1
inch wide and 6 inches long flush with sealing compound and place in an
oven at 135 degrees F in a vertical position for 5 days.

2.4.5.4 Chemical Resistance

The sealing compound when immersed separately in a 5% solution of caustic
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid
and a saturated hydrogen sulfide solution for 30 days at ambient room
temperature shall show no visible deterioration.

PART 3 EXECUTION
3.1 JOINTS

Joints shall be installed at locations indicated and as authorized.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard
strips or rigid PVC or HIPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 1/8 inch wide and
shall extend into the slab one-fourth the slab thickness, minimum, but not
less than 1 inch.

3.1.1.1 Joint Strips

Strips shall be of the required dimensions and as long as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Working of the
concrete adjacent to the joint shall be the minimum necessary to fill voids
and consolidate the concrete. Where indicated, the top portion of the
strip shall be sawed out after the curing period to form a recess for
sealer. The removable section of PVC or HIPS strips shall be discarded and
the insert left in place. True alignment of the strips shall be maintained
during insertion.

[y

3.1.1.2 Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in the
slab, but late enough that this can be accomplished without appreciable
spalling. Concrete sawing machines shall be adequate in number and power,
and with sufficient replacement blades to complete the sawing at the
required rate. Joints shall be cut to true alignment and shall be cut in
sequence of concrete placement. Sludge and cutting debris shall be removed.

3.1.2 Expansion Joints

Preformed expansion joint filler shall be used in expansion and isolation
joints in slabs around columns and between slabs on grade and vertical
surfaces where indicated. The filler shall extend the full slab depth,
unless otherwise indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8 inch radius, except where a resilient
floor surface will be applied. Where the joint is to receive a sealant,
the filler strips shall be installed at the proper level below the finished

SECTION 03150 Page 6
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floor with a slightly tapered, dressed and oiled wood strip temporarily
secured to the top to form a recess to the size shown on the drawings. The
wood strip shall be removed after the concrete has set. The Contractor may
opt to use a removable expansion filler cap designed and fabricated for
this purpose in lieu of the wood strip. The groove shall be thoroughly
cleaned of laitance, curing compound, foreign materials, protrusions of
hardened concrete, and any dust which shall be blown out of the groove with
oil-free compressed air.

3.1.3 Joint Sealant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwise shown. Joint surfaces shall be clean, dry,
and free of o0il or other foreign material which would adversely affect the
bond between sealant and concrete. Joint sealant shall be applied as
recommended by the manufacturer of the sealant.

3.1.3.1 Joints With Preformed Compression Seals

Compression seals shall be installed with equipment capable of installing
joint seals to the prescribed depth without cutting, nicking, twisting, or
otherwise distorting or damaging the seal or concrete and with no more than
5 percent stretching of the seal. The sides of the joint and, if
necessary, the sides of the compression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with liberal
applications of lubricant.

3.1.3.2 Joints With Field-Molded Sealant

Joints shall not be sealed when the sealant material, ambient air, or
concrete temperature is less than 40 degrees F. When the sealants are
meant to reduce the sound transmission characteristics of interior walls,
ceilings, and floors the guidance provided in ASTM C 919 shall be followed.
Joints requiring a bond breaker shall be coated with curing compound or
with bituminous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be primed and filled flush with
joint sealant in accordance with the manufacturer's recommendations.

3.2 WATERSTOPS, INSTALLATION AND SPLICES

Waterstops shall be installed at the locations shown to form a continuous
water-tight diaphragm. Adequate provision shall be made to support and
completely protect the waterstops during the progress of the work. Any
waterstop punctured or damaged shall be repaired or replaced. Exposed
waterstops shall be protected during application of form release agents to
avoid being coated. Suitable guards shall be provided to protect exposed
projecting edges and ends of partially embedded waterstops from damage when
concrete placement has been discontinued. Splices shall be made by
certified trained personnel using approved equipment and procedures.

3.2.1 Copper And Stainless Steel

Splices in copper waterstops shall be lap joints made by brazing. Splices
in stainless steel waterstops shall be welded using a TIG or MIG process
utilizing a weld rod to match the stainless. All welds shall not be
annealed to maintain physical properties. Carbon flame shall not be used
in the annealing process. Damaged waterstops shall be repaired by removing
damaged portions and patching. Patches shall overlap a minimum of 1 inch
onto undamaged portion of the waterstop.
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3

.2.2 Flat Steel

Splices in flat steel waterstops shall be properly aligned, butt welded,
and cleaned of excessive material.

.2.3 Non-Metallic

Fittings shall be shop made using a machine specifically designed to
mechanically weld the waterstop. A miter guide, proper fixturing (profile
dependant), and portable power saw shall be used to miter cut the ends to
be joined to ensure good alignment and contact between joined surfaces.
The splicing of straight lengths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be
maintained across the splice.

.2.3.1 Rubber Waterstop

Splices shall be vulcanized or shall be made using cold bond adhesive as
recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC.

.2.3.2 Polyvinyl Chloride Waterstop

Splices shall be made by heat sealing the adjacent waterstop edges together
using a thermoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop welding. The correct temperature shall
be used to sufficiently melt without charring the plastic. The spliced
area, when cooled, shall show no signs of separation, holes, or other
imperfections when bent by hand in as sharp an angle as possible.

.2.3.3 Quality Assurance

Edge welding will not be permitted. Centerbulbs shall be compressed or
closed when welding to non-centerbulb type. Waterstop splicing defects
which are unacceptable include, but are not limited to the following: 1)
Tensile strength less than 80 percent of parent section. 2) Free lap
joints. 3) Misalignment of centerbulb, ribs, and end bulbs greater than
1/16 inch. 4) Misalignment which reduces waterstop cross section more than
15 percent. 5) Bond failure at joint deeper than 1/16 inch or 15 percent
of material thickness. 6) Misalignment of waterstop splice resulting in
misalignment of waterstop in excess of 1/2 inch in 10 feet. 7) Visible
porosity in the weld area, including pin holes. 8) Charred or burnt
material. 9) Bubbles or inadequate bonding. 10) Visible signs of splice
separation when cooled splice is bent by hand at a sharp angle.

.2.4 Non-Metallic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears. The ends
shall be adhered with cyanacryiate (super glue) adhesive. When joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shall be positioned as shown on the drawings. A liberal amount of a single
component hydrophilic sealant shall be applied to the junction to complete
the transition.

.3 CONSTRUCTION JOINTS

Construction joints are specified in Section 03300 CAST-IN-PLACE STRUCTURAL
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CONCRETE except that construction joints coinciding with expansion and
contraction joints shall be treated as expansion or contraction joints as
applicable.

-- End of Section --
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SECTION 03200

CONCRETE REINFORCEMENT

PART 1 GENERAL

1.

1 REFERENCES

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

designation only.
ACI INTERNATIONAL (ACI)

ACI 318/318R (1995) Building Code Requirements for
Structural Concrete and Commentary

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats
for Concrete Reinforcement

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain,
for Concrete Reinforcement

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed,
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM A 675/A 675M (1990a; R 1995el) Steel Bars, Carbon,
Hot-Wrought, Special Quality, Mechanical
Properties

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code -
Reinforcing Steel

CONCRETE REINFORCING STEEL INSTITUTE (CRSTI)

CRSI MSP-1 (1996) Manual of Standard Practice

.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES :
SD-02 Shop Drawings

Concrete Reinforcement System; GA.
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Detail drawings showing reinforcing steel placement, schedules,
sizes, grades, and splicing and bending details. Drawings shall
show support details including types, sizes and spacing.

SD-07 Certificates
Reinforcing Steel; GA.

Certified copies of mill reports attesting that the reinforcing

steel furnished contains no less than 25 percent recycled scrap

steel and meets the requirements specified herein, prior to the
installation of reinforcing steel.

1.3 DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms,
skids, or other supports.

PART 2 PRODUCTS
2.1 DOWELS
Dowels if used shall conform to ASTM A 675/A 675M, Grade 80 or ASTM A 499.
2.2 FABRICATED BAR MATS
Fabricated bar mats shall conform to ASTM A 184/A 184M.
2.3 REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615/A , grade
60

2.4 WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 185 or ASTM A 457.
2.5 WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.
2.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete blocks.
Precast concrete blocks shall have wire ties and shall be not less than 4
inches square when supporting reinforcement on ground. Precast concrete
block shall have compressive strength equal to that of the surrounding
concrete. Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be galvanized, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade, supports
shall be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
plastic.

PART 3 EXECUTION
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3.

1 REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall
conform to the requirements of ACI 318/318R. Reinforcement shall be cold
bent unless otherwise authorized. Bending shall be accomplished at the
mill. 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.
.1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, o0il, or other
deleterious coating that could reduce bond with the concrete.

Reinforcement shall be placed in accordance with ACI 318/318R at 1oratlons
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 318/318R. 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.

.1.2 Splicing

Splices of reinforcement shall conform to ACI 318/318R and shall be made
only as required or indicated. Splicing shall be by lapping. Lap splices
shall not be used for bars larger than No. 11 unless otherwise indicated.
Welding shall conform to AWS D1.4. Welded butt splices shall be full
penetration butt welds. 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 not be permitted unless approved by the
Contracting Officer.

.2 WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated. Fabric placed in
slabs on grade shall be continuous between expansion, construction, and
contraction joints. Fabric placement at joints shall be as indicated.

Lap splices shall be made in such a way that the overlapped area equals the
distance between the outermost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.

Fabric shall be positioned by the use of supports.

.3 DOWEL INSTALLATION

Dowels, if used, shall be installed in slabs on grade at locations
indicated and at right angles to joint being doweled. Dowels shall be
accurately positioned and aligned parallel to the finished concrete surface
before concrete placement. Dowels shall be rigidly supported during
concrete placement. One end of dowels shall be coated with a bond kreaker.

-- End of Section --
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SECTION 03300

CAST-IN-PLACE STRUCTURAL CONCRETE

PART 1 GENERAL

1.

1 REFERENCES

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

ACI INTERNATIONAL (ACI)

ACTI 117/117R (1990; Errata) Standard Tolerances for
Concrete Construction and Materials

ACI 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACI 214.3R (1988; R 1997) Simplified Version of the
Recommended Practice for Evaluation of
Strength Test Results of Concrete

ACI 223 (1998) Standard Practice for the Use of
Shrinkage-Compensating Concrete

ACI 301 (1999) standard Specifications for
Structural Concrete

ACI 305R (1999) Hot Weather Concreting

ACI 318/318R (1999) Building Code Requirements for
Structural Concrete and Commentary

ACI 350/350R (2001) Code Requirements for Environmental
Engineering Concrete Structures

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Cloth Made from Jute
or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1017/C 1017M (1998) Chemical Admixtures for Use in
Producing Flowing Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Hardened Concrete

ASTM C 1064/C 1064M (1999) Temperature of Freshly Mixed
Portland Cement Concrete

SECTION 03300 Page 1
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ASTM C

ASTM C
ASTM C

ASTM C
ASTM C
ASTM C
ASTM C

ASTM C
ASTM C
ASTM C
ASTM C
ASTM C
ASTM C

ASTM C

ASTM C
ASTM C

ASTM C
ASTM C

ASTM C
ASTM C

ASTM C

ASTM C

June 24,

1077

1107
136

143/C 143M
150
171
172

173

192/C 192M
231

260

309

31/C 31M

33

39/C 39M
42/C 42M

494/C 494M
552

578
591

595

78

2002
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(1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Evaluation

(1999) Packaged Dry, Hydraulic-Cement
Grout (Nonshrink)

(1996a) Sieve Analysis of Fine and Coarse
Aggregates

(2000) Slump of Hydraulic Cement Concrete
(1999a) Portland Cement

(1997a) Sheet Materials for Curing Concrete
(1999) Sampling Freshly Mixed Concrete

(1994ael) Air Content of Freshly Mixed
Concrete by the Volumetric Method

(2000) Making and Curing Concrete Test
Specimens in the Laboratory

(1997el) Air Content of Freshly Mixed
Concrete by the Pressure Method

(2000) Air-Entraining Admixtures for
Concrete

(1998a) Liquid Membrane-Forming Compounds
for Curing Concrete

(2000el1) Making and Curing Concrete Test
Specimens in the Field

(1999%ael) Concrete Aggregates

(2001) Compressive Strength of Cylindrical
Concrete Specimens

(1999) Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

(1999ael) Chemical Admixtures for Concrete
(2000) Cellular Glass Thermal Insulation

(1995) Rigid, Cellular Polystyrene Thermal
Insulation

(1994) Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation

(2000a) Blended Hydraulic Cements

(1994) Flexural Strength of Concrete
(Using Simple Beam With Third-Point
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ASTM
ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

NIST

C 845

C 881

C 937

C 94/C 94M

C 9240

D 1751

D 1752
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Loading)

(1996) Standard Specification for
Expansive Hydraulic Cement

(1999) Epoxy-Resin-Base Bonding Systems
for Concrete

(1997) Grout Fluidifier for
Preplaced-Aggregate Concrete

(2000e2) Ready-Mixed Concrete

(1998a) Expansion and Bleeding of Freshly
Mixed Grouts for Preplaced-Aggregate
Concrete in the Laboratory

(1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

(1984; R 1996el) Preformed Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

(1987; R 1997) Sampling Aggregates

(2000) Water Vapor Transmission of
Materials

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

HB 44

(1997) NIST Handbook 44: Specifications,
Tolerances, and other Technical
Requirements for Weighing and Measuring
Devices

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)

NRMCA CPMB 100

NRMCA QC 3

NRMCA TMMB 100

(1996) Concrete Plant Standards

(1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready Mixed Concrete
Production Facilitiesg

(2001) Truck Mixer Agitator and Front
Discharge Concrete Carrier Standards

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 104

COE CRD-C 400

COE CRD-C 521

June 24, 2002

(1980) Method of Calculation of the
Fineness Modulus of Aggregate

(1963) Requirements for Water for Use in
Mixing or Curing Concrete

(1981) Standard Test Method for Frecuency
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COE CRD-C 572

COE CRD-C 94

1.2 SUBMITTALS
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and Amplitude of Vibrators for Concrete

(1971; R 1981) Standard Specification for
Nonbituminous Inserts for Contraction
Joints in Portland Cement Concrete
Airfield Pavements, Sawable Type

(1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstop

(1995) Surface Retarders

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES :

SD-03 Product Data

Mixture Proportions; GA

The results of trial mixture design studies along with a
statement giving the maximum nominal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at least 14 days prior to
commencing concrete placing operations. Aggregate weights shall
be based on the saturated surface dry condition. The statement
shall be accompanied by test results from an approved independent
commercial testing laboratory, showing that mixture design studies
have been made with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
indicated. No substitutions shall be made in the materials used
in the mixture design studies without additional tests to show
that the quality of the concrete is satisfactory.

SD-04 Samples

Surface Retarder; GA,

Sample of surface retarder material with manufacturer's
instructions for application in conjunction with air-water cutting.

SD-06 Test Reports

Testing and Inspection for Contractor Quality Control; GA

Certified copies of laboratory test reports, including mill
tests and all other test data, for portland cement, blended
cement, pozzolan, ground granulated blast furnace slag, silica
fume, aggregate, admixtures, and curing compound proposed for use
on this project.

SD-07 Certificates

Qualifications; GA

Written documentation for Contractor Quality Control personnel.

SECTION 03300 Page 4
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1.

3 QUALIFICATIONS

Contractor Quality Control personnel assigned to concrete construction
shall be American Concrete Institute (ACI) Certified Workmen in one of the
following grades or shall have written evidence of having completed similar
gualification programs:

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Construction Inspector, Level II

Concrete Transportation Construction Inspector or Reinforced
Concrete Special Inspector, Jointly certified by American Concrete
Institute (ACI), Building Official and Code Administrators
International (BOCA), International Conference of Building
Officials (ICBO), and Southern Building Code Congress
International (SBCCI).

The foreman or lead journeyman of the flatwork finishing crew shall have
similar qualification for ACI Concrete Flatwork Technician/Finisher or
equal, with written documentation.

.4 SPECIAL REQUIREMENTS

A pre-installation meeting with the Contracting Officer will be required at
least 10 days prior to start of construction of the water treatment plant
foundation. The Contractor shall be responsible for calling the meeting;
the Project Superintendent and active installation personnel shall be
present.

.5 GENERAL REQUIREMENTS

.5.1 Tolerances

Except as otherwise specified herein, tolerances for concrete batching,
mixture properties, and construction as well as definition of terms and
application practices shall be in accordance with ACI 117/117R. Level and
grade tolerance measurements of slabs shall be made as soon as possible
after finishing; when forms or shoring are used, the measurements shall be
made prior to removal. Dimensional tolerances shall be in conformance with
Section 03100 STRUCTURAL CONCRETE FORMWORK.

.5.2 Strength Requirements and w/c Ratio

.5.2.1 Strength Requirements

Structural concrete for all work shall have a 28-day compressive strength
of at least 4000 psi.

Concrete slabs on-grade shall have a 28-day flexural strength of 550 psi.
Compressive strength shall be determined in accordance with ASTM C 39/C 39M.
Flexural strength shall be determined in accordance with ASTM C 78.

a. Evaluation of Concrete Compressive Strength. Compressive strength
specimens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and laboratory cured in accordance with ASTM C 31/C 31M
and tested in accordance with ASTM C 39/C 39M. The strength of
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the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or
exceeds the specified compressive strength f'c and no individual
test result falls below the specified strength f'c by more than
500 psi. A "test" is defined as the average of two companion
cylinders, or if only one cylinder is tested, the results of the
single cylinder test. Additional analysis or testing, including
taking cores and/or load tests may be required at the Contractor's
expense when the strength of the concrete in the structure is
considered potentially deficient.

Investigation of Low-Strength Compressive Test Results. When any
strength test of standard-cured test cylinders falls below the
specified strength requirement by more than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the load-carrying
capacity of the structure is not jeopardized. When the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42/C 42M.
At least three representative cores shall be taken from each
member or area of concrete in place that is considered potentially
deficient. The location of cores will be determined by the
Contracting Officer to least impair the strength of the structure.

Concrete in the area represented by the core testing will be
considered adequate if the average strength of the cores is equal
to at least 85 percent of the specified strength requirement and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall perform the coring
and repair the holes. Cores will be tested by the Government.

Load Tests. If the core tests are inconclusive or impractical to
obtain or if structural analysis does not confirm the safety of
the structure, load tests may be directed by the Contracting
Officer in accordance with the requirements of ACI 318/318R (ACI
350/350R for sump structure). Concrete work evaluated by
structural analysis or by results of a load test as being
understrength shall be corrected in a manner satisfactory to the
Contracting Officer. All investigations, testing, load tests, and
correction of deficiencies shall be performed by and at the
expense of the Contractor and must be approved by the Contracting
Officer, except that if all concrete is found to be in compliance
with the drawings and specifications, the cost of investigations,
testing, and load tests will be at the expense of the Government.

Evaluation of Concrete Flexural Strength. Flexural strength
specimens (beams) shall be fabricated by the Contractor and
laboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
considered satisfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by more than 50 psi.A "test" is
defined as the average of two companion beams. Additional
analysis or testing, including taking cores and/or load tests may
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

SECTION 03300 Page 6
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1.5.2.2 Water-Cement Ratio

Maximum water-cement ratio (w/c¢) shall be submitted to the Contracting
Officer for approval.

1.5.3 Air Entrainment

Except as otherwise specified for lightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent total
air, except that when the nominal maximum size coarse aggregate is 3/4 inch
or smaller it shall be between 4.5 and 7.5 percent. Specified air content
shall be attained at point of placement into the forms. Air content for
normal weight concrete shall be determined in accordance with ASTM C 231.

1.5.4 Slump
Slump of the concrete, as delivered to the point of placement into the

forms, shall be within the following limits. Slump shall be determined in
accordance with ASTM C 143/C 143M.

Slump
Structural Element Minimum Maximum

Walls, columns and beams 2 in. 4 in.
Foundation walls, substructure
walls, footings, slabs 1 in. 3 in.
Any structural concrete approved
for placement by pumping:

At pump 2 in. 6 in.

At discharge of line 1 in. 4 in.

1.5.5 Concrete Temperature

The temperature of the concrete as delivered shall not exceed 90 degrees F.
When the ambient temperature during placing is 40 degrees F or less, or is

expected to be at any time within 6 hours after placing, the temperature of
the concrete as delivered shall be between 55 and 75 degrees F.

1.5.6 Size of Coarse Aggregate

The largest feasible nominal maximum size aggregate (NMSA) specified in
paragraph AGGREGATES shall be used in each placement. However, nominal
maximum size of aggregate shall not exceed any of the following:
three-fourths of the minimum cover for reinforcing bars, three-fourths of
the minimum clear spacing between reinforcing bars, one-fifth of the
narrowest dimension between sides of forms, or one-third of the thickness
of slabs or toppings.

1.5.7 Special Properties and Products

Concrete may contain admixtures other than air entraining agents, such as
water reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the mix design studies.

SECTION 03300 Page 7
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1.6 MIXTURE PROPORTIONS

Concrete shall be composed of portland cement, other cementitious and
pozzolanic materials as specified, aggregates, water and admixtures as
specified.

1.6.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexural
strength concrete, mixture proportions shall be based on compressive
strength as determined by test specimens fabricated in accordance with ASTM
C 192/C 192M and tested in accordance with ASTM C 39/C 39M. Samples of all
materials used in mixture proportioning studies shall be representative of
those proposed for use in the project and shall be accompanied by the
manufacturer's or producer's test reports indicating compliance with these
specifications. Trial mixtures having proportions, consistencies, and air
content suitable for the work shall be made based on methodology described
in ACI 211.1, using at least three different water-cement ratios for each
type of mixture, which will produce a range of strength encompassing those
required for each class and type of concrete required on the project. The
maximum water-cement ratios required in subparagraph Water-Cement Ratio
will be the equivalent water-cement ratio as determined by conversion from
the weight ratio of water to cement plus pozzolan, silica fume, and ground
granulated blast furnace slag (GGBF slag) by the weight equivalency method
as described in ACI 211.1. In the case where silica fume or GGBF slag is
used, the weight of the silica fume and GGBF slag shall be included in the
equations in ACI 211.1 for the term P, which is used to denote the weight
of pozzolan. If pozzolan is used in the concrete mixture, the minimum
pozzolan content shall be 15 percent by weight of the total cementitious
material, and the maximum shall be 35 percent. Laboratory trial mixtures
shall be designed for maximum permitted slump and air content. Separate
sets of trial mixture studies shall be made for each combination of
cementitious materials and each combination of admixtures proposed for use.
No combination of either shall be used until proven by such studies,
except that, if approved in writing and otherwise permitted by these
specifications, an accelerator or a retarder may be used without separate
trial mixture study. Separate trial mixture studies shall also be made for
concrete for any conveying or placing method proposed which requires
special properties and for concrete to be placed in unusually difficult
placing locations. The temperature of concrete in each trial batch shall
be reported. For each water-cement ratio, at least three test cylinders
for each test age shall be made and cured in accordance with ASTM C 192/C
192M. They shall be tested at 7 and 28 days in accordance with ASTM C 39/C
39M. From these test results, a curve shall be plotted showing the
relationship between water-cement ratio and strength for each set of trial
mix studies. In addition, a curve shall be plotted showing the
relationship between 7 day and 28 day strengths. Each mixture shall be
designed to promote easy and suitable concrete placement, consolidation and
finishing, and to prevent segregation and excessive bleeding.

1.6.2 Average Compressive Strength Required for Mixtures

The mixture proportions selected during mixture design studies shall
produce a required average compressive strength (f'cr) exceeding the
specified compressive strength (f'c) by the amount indicated below. This
required average compressive strength, f'cr, will not be a required
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acceptance criteria during concrete production. However, whenever the
daily average compressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mixture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
deviation being attained on the job.

1.6.2.1 Computations from Test Records

Where a concrete production facility has test records, a standard deviation
shall be established in accordance with the applicable provisions of ACI
214.3R. Test records from which a standard deviation is calculated shall
represent materials, quality control procedures, and conditions similar to
those expected; shall represent concrete produced to meet a specified
strength or strengths (f'c) within 1,000 psi of that specified for proposed
work; and shall consist of at least 30 consecutive tests. A strength test
shall be the average of the strengths of two cylinders made from the same
sample of concrete and tested at 28 days. Required average compressive
strength f'cr used as the basis for selection of concrete proportions shall
be the larger of the equations that follow using the standard deviation as
determined above:

frer f'c + 1.34S where units are in psi

frer f'c + 2.335 - 500 where units are in psi

Where S = standard deviation

Where a concrete production facility does not have test records meeting the
requirements above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
calculated standard deviation and a modification factor from the following
table:

MODIFICATION FACTOR

NUMBER OF TESTS FOR STANDARD DEVIATION
15 1.16
20 1.08
25 1.03
30 or more 1.00

1.6.2.2 Computations without Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determined as follows:

a. If the specified compressive strength f'c is less than 3,000 psi,
f'er = f'c + 1000 psi

b. If the specified compressive strength f'c is 3,000 to 5,000 psi,
f'er = f'c + 1,200 psi

¢. If the specified compressive strength f'c is over 5,000 psi,

SECTION 03300 Page 9
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

f'cr = f'c + 1,400 psi
1.6.3 Average Flexural Strength Required for Mixtures

The mixture proportions selected during mixture design studies for flexural
strength mixtures and the mixture used during concrete production shall be
designed and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall simply be 15 percent
greater than the specified flexural strength at all times.

1.7 STORAGE OF MATERIALS

Cement and other cementitious materials shall be stored in weathertight
buildings, bins, or silos which will exclude moisture and contaminants and
keep each material completely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid excessive segregation and to prevent
contamination with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial layer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforms, skids or other supports. Other materials
shall be stored in such a manner as to avoid contamination and
deterioration. Admixtures which have been in storage at the project site
for longer than 6 months or which have been subjected to freezing shall not
be used unless retested and proven to meet the specified requirements.
Materials shall be capable of being accurately identified after bundles or
containers are opened.

1.8 GOVERNMENT ASSURANCE INSPECTION AND TESTING

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting Officer can and will inspect construction as considered
appropriate and will monitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.8.1 Materials

The Contracting Officer will sample and test aggregates, cementitious
materials, other materials, and concrete to determine compliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and labor as may be necessary for procurement of representative
test samples. Samples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Other materials will be sampled
from storage at the jobsite or from other locations as considered
appropriate. Samples may be placed in storage for later testing when
appropriate.

1.8.2 Fresh Concrete

Fresh concrete will be sampled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Hardened Concrete

Tests on hardened concrete will be performed by the Contracting Officer
when such tests are considered necessary.

1.8.4 Inspection

SECTION 03300 Page 10
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Concrete operations may be tested and inspected by the Contracting Officer
as the project progresses. Failure to detect defective work or material
will not prevent rejection later when a defect is discovered nor will it
obligate the Contracting Officer for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTITIOUS MATERIALS

Cement shall conform to one of the following. Only one type and brand of
each type of cement will be permitted in any one structure.

a. Portland cement conforming to ASTM C 150, Types IA, IIA, or IIIA.

b. Blended cement conforming to ASTM C 595, Types IA(PM), IA(SM), or
IPA.

¢. Expansive hydraulic cement conforming to ASTM C 845, Type E-IKA.

Refer to ACI 223 for the use of Type E-IKA cement. Type E-IKA cement
compatibility with specified admixtures should be carefully checked.

2.2 AGGREGATES
Aggregates shall conform to the following.
2.2.1 Fine Aggregate

Fine aggregate shall conform to the quality and gradation requirements of
ASTM C 33.

2.2.2 Coarse Aggregate
Coarse aggregate shall conform to ASTM C 33, Class 58S, size designation 57.
2.3 CHEMICAL ADMIXTURES
Chemical admixtures, when required or permitted, shall conform to the
appropriate specification listed. Admixtures shall be furnished in liguid
form and of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Admixture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Admixture

ASTM C 494/C 494M, Type C or E, except that calcium chloride or admixtures
containing calcium chloride shall not be used.

2.3.3 Water-Reducing or Retarding Admixture

ASTM C 494/C 494M, Type A, B, or D, except that the 6-month and l-year
compressive and flexural strength tests are waived.

2.3.4 High-Range Water Reducer
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ASTM C 494/C 494M, Type F or G, except that the 6-month and 1l-year strength
requirements are waived. The admixture shall be used only when approved in
writing, such approval being contingent upon particular mixture control as
described in the Contractor's Quality Control Plan and upon performance of
separate mixture design studies.

2.3.5 Surface Retarder
COE CRD-C 94.

2.3.6 Expanding Admixture
Aluminum powder type expanding admixture conforming to ASTM C 937.

2.3.7 Other Chemical Admixtures
Chemical admixtures for use in producing flowing concrete shall comply with
ASTM C 1017/C 1017M, Type I or II. These admixtures shall be used only
when approved in writing, such approval being contingent upon particular
mixture control as described in the Contractor's Quality Control Plan and
upon performance of separate mixture design studies.

2.4 CURING MATERIALS

2.4.1 Impervious-Sheet

Impervious-sheet materials shall conform to ASTM C 171, type optional,
except, that polyethylene sheet shall not be used.

2.4.2 Membrane-Forming Compound

Membrane-Forming curing compound shall conform to ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber compound
meeting Class B requirements shall be used for surfaces that are to be
painted or are to receive bituminous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing compound selected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpigmented compound shall
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 waived.

2.4.3 Burlap and Cotton Mat
Burlap and cotton mat used for curing shall conform to AASHTO M 182.

2.5 WATER
Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of o0il, acid, salt, or alkali, except that non-potable
water may be used if it meets the requirements of COE CRD-C 400.

2.6 NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107 and shall be a commercial
formulation suitable for the proposed application.

2.7 NONSLIP SURFACING MATERIAL

Nonslip surfacing material shall consist of 55 percent, minimum, aluminum
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oxide or silicon-dioxide abrasive ceramically bonded together to form a
homogeneous material sufficiently porous to provide a good bond with
portland cement paste; or factory-graded emery aggregate consisting of not
less than 45 percent aluminum oxide and 25 percent ferric oxide. The
aggregate shall be well graded from particles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

2.8 LATEX BONDING AGENT

Latex agents for bonding fresh to hardened concrete shall conform to ASTM C
1059.

2.9 EPOXY RESIN

Epoxy resins for use in repairs shall conform to ASTM C 881, Type V, Grade
2. Class as appropriate to the existing ambient and surface temperatures.

2.10 EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for the
application. Dovetail slots shall be galvanized steel. Hangers for
suspended ceilings shall be as specified. Inserts for shelf angles and
bolt hangers shall be of malleable iron or cast or w ought steel.

2.11 FLOOR HARDENER

Floor hardener shall be a colorless aqueous solution containing zinc
silicofluoride, magnesium silicofluoride, or sodium silicofluoride. These
silicofluorides can be used individually or in combination. Proprietary
hardeners may be used if approved in writing by the Contracting Officer.

2.12 PERIMETER INSULATION

Perimeter insulation shall be polystyrene conforming to ASTM C 578, Type
ITI; polyurethane conforming to ASTM C 591, Type II; or cellular glass
conforming to ASTM C 552, Type I or IV.

2.13 VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 10
mils or other equivalent material having a vapor permeance rating not
exceeding 0.5 perms as determined in accordance with ASTM E 96.

2.14 JOINT MATERIALS
2.14.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preformed materials conforming to ASTM D
1751 or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03150 EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS.
Materials for and sealing of joints shall conform to the requirements of
Section 07900 JOINT SEALING.

2.14.2 Contraction Joints in Slabs

Sawable type contraction joint inserts shall conform to COE CRD-C 540.
Nonsawable joint inserts shall have sufficient stiffness to permit
placement in plastic concrete without undue deviation from a straight line
and shall conform to the physical requirements of COE CRD-C 540, with the
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exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
polyvinyl chloride conforming to the materials requirements of COE CRD-C 572.

PART 3 EXECUTION

3

.1 PREPARATION FOR PLACING

Before commencing concrete placement, the following shall be performed.
Surfaces to receive concrete shall be clean and free from frost, ice, mud,
and water. Forms shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMWORK.
Reinforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE REINFORCEMENT.
Transporting and conveying equipment shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipment for
consolidating concrete shall be at the placing site and in proper working
order. Equipment and material for curing and for protecting concrete from
weather or mechanical damage shall be at the placing site, in proper
working condition and in sufficient amount for the entire placement. When
hot, windy conditions during concreting appear probable, equipment and
material shall be at the placing site to provide windbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damagir 3y drying of the concrete.

1.1 Foundations

.1.1.1 Concrete on Earth Foundations

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, damp, and free from debris, frost, ice, and
standing or running water. Prior to placement of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformly
compacted.

.1.1.2 Excavated Surfaces in Lieu of Forms

Concrete for footings and walls may be placed directly against the soil
provided the earth or rock has been carefully trimmed, is uniform and
stable, and meets the compaction requirements of Section 02315 EXCAVATION,
FILLING, AND BACKFILLING FOR STRUCTURES. The concrete shall be placed
without becoming contaminated by loose material, and the outline of the
concrete shall be within the specified tolerances.

.1.2 Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal 1lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,
high-pressure water jet, or other approved method. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on formed
surfaces or surfaces congested with reinforcing steel. Regardless of the
method used, the resulting surfaces shall be free from all laitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and make up at least 10-percent of the surface area,
distributed uniformly throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
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washed completely clean as the last operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cement grout of about the consistency of thick cream shall be thoroughly
scrubbed into the existing surface immediately ahead of the topping
placing. The grout shall be a 1:1 mixture of portland cement and sand
passing the No. 8 sieve. The topping concrete shall be deposited before
the grout coat has had time to stiffen.

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 100 psi plus or minus, 10 psi, and the water
pressure shall be just sufficient to bring the water into effective
influence of the air pressure. When approved by the Contracting Officer, a
surface retarder complying with the requirements of COE CRD-C 94 may be
applied to the surface of the 1lift in order to prolong the period of time
during which air-water cutting is effective. After cutting, the surface
shall be washed and rinsed as long as there is any trace of cloudiness of
the wash water. Where necessary to remove accumulated laitance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandblasting shall be used as the last operation before placing the next
lift.

3.1.2.2 High-Pressure Water Jet

A stream of water under a pressure of not less than 3,000 psi shall be used
for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or mortar is removed and
there is no undercutting of coarse-aggregate particles. If the waterjet is
incapable of a satisfactory cleaning, the surface shall be cleaned by
sandblasting.

3.1.2.3 Wet Sandblasting

Wet sandblasting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandblasting, the surface of the concrete shall then be washed
thoroughly to remove all loose materials.

3.1.2.4 Waste Disposal

The method used in disposing of waste water employed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environment of the project area. The method of disposal shall
be subject to approval.

3.1.2.5 Preparation of Previously Placed Concrete
Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformly without
damaging the concrete. Laitance and loose particles shall be removed.
Surfaces shall be thoroughly washed and shall be moist but without free
water when concrete is placed.

3.1.3 Vapor Barrier
Vapor barrier shall be provided beneath the interior on-grade concrete
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floor slabs. The greatest widths and lengths practicable shall be used to
eliminate joints wherever possible. Joints shall be lapped a minimum of 12
inches. Torn, punctured, or damaged vapor barrier material shall be
removed and new vapor barrier shall be provided prior to placing concrete.
For minor repairs, patches may be made using laps of at least 12 inches.
Lapped joints shall be sealed and edges patched with pressure-sensitive
adhesive or tape not less than 2 inches wide and compatible with the
membrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier.

In this case, the surface shall be choked with a light layer of sand, as
approved, before placing the vapor barrier. A 3 inch minimum layer of
compacted, clean concrete sand (fine granular material) shall be placed on
top of the vapor barrier before placing concrete. Concrete placement shall
be controlled so as to prevent damage to the vapor barrier, or any covering
sand.

3.1.4 Perimeter Insulation

Perimeter insulation shall be installed at locations indicated. Adhesive
shall be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.

3.1.5 Embedded Items

Before placement of concrete, care shall be taken to determine that all
embedded items are firmly and securely fastened in place as indicated on
the drawings, or required. Conduit and other embedded items shall be clean
and free of o0il and other foreign matter such as loose coatings or rust,
paint, and scale. The embedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled temporarily with readily removable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on embedded metals within 1 feet of the surface of the concrete.
Tack welding shall not be performed on or to embedded items.

3.2 CONCRETE PRODUCTION
3.2.1 Batching, Mixing, and Transporting Concrete

Concrete shall be furnished from a ready-mixed concrete plant. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C
94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.

Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete. Site-mixed concrete shall conform to the
following subparagraphs.

3.2.1.1 General

The batching plant shall be located off site close to the project. The
batching, mixing and placing system shall have a capacity of at least 30
cubic yards per hour. The batching plant shall conform to the requirements
of NRMCA CPMB 100 and as specified; however, rating plates attached to
batch plant equipment are not required.

3.2.1.2 Batching Equipment
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The batching controls shall be semiautomatic or automatic, as defined in
NRMCA CPMB 100. A semiautomatic batching system shall be provided with
interlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shall be equipped with accurate recorder or recorders that meet the
requirements of NRMCA CPMB 100. The weight of water and admixtures shall
be recorded if batched by weight. Separate bins or compartments shall be
provided for each size group of aggregate and type of cementitious
material, to prevent intermingling at any time. Aggregates shall be
weighed either in separate weigh batchers with individual scales or,
provided the smallest size is batched first, cumulatively in one weigh
batcher on one scale. Aggregate shall not be weighed in the same batcher
with cementitious material. Water may be measured by weight or volume.
Water shall not be weighed or measured cumulatively with another
ingredient. Filling and discharging valves for the water metering or
batching system shall be so interlocked that the discharge valve cannot be
opened before the filling valve is fully closed. Piping for water and for
admixtures shall be free from leaks and shall be properly valved to prevent
backflow or siphoning. Admixtures shall be furnished as a liquid of
suitable concentration for easy control of dispensing. An adjustable,
accurate, mechanical device for measuring and dispensing each admixture
shall be provided. Each admixture dispenser shall be interlocked with the
batching and discharging operation of the water so that each admixture is
separately batched and individually discharged automatically in a manner to
obtain uniform distribution throughout the water as it is added to the
batch in the specified mixing period. When use of truck mixers makes this
requirement impractical, the admixture dispensers shall be interlocked with
the sand batchers. Different admixtures shall not be combined prior to
introduction in water and shall not be allowed to intermingle until in
contact with the cement. Admixture dispensers shall have suitable devices
to detect and indicate flow during dispensing or have a means for visual
observation. The plant shall be arranged so as to facilitate the
inspection of all operations at all times. Suitable facilities shall be
provided for obtaining representative samples of aggregates from each bin
or compartment, and for sampling and calibrating the dispensing of
cementitious material, water, and admixtures. Filling ports for
cementitious materials bins or silos shall be clearly marked with a
permanent sign stating the contents.

3.2.1.3 Scales

The weighing equipment shall conform to the applicable requirements of CPMB
Concrete Plant Standard, and of NIST HB 44, except that the accuracy shall
be plus or minus 0.2 percent of scale capacity. The Contractor shall
provide standard test weights and any other auxiliary equipment required
for checking the operating performance of each scale or other measuring
devices. The tests shall be made at the specified frequency in the
presence of the Contracting Officer. The weighing equipment shall be
arranged so that the plant operator can conveniently observe all dials or
indicators.

3.2.1.4  Batching Tolerances
(A) Tolerances with Weighing Equipment

PERCENT OF REQUIRED
MATERIAL WEIGHT

Cementitious materials 0 to plus 2
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PERCENT OF REQUIRED

MATERIAL WEIGHT
Aggregate plus or minus 2
Water plus or minus 1
Chemical admixture 0 to plus 6

(B) Tolerances with Volumetric Equipment
For volumetric batching equipment used for water and admixtures, the
following tolerances shall apply to the required volume of material being
batched:

PERCENT OF REQUIRED

MATERIAL MATERIAL
Water: plus or minus 1 percent
Chemical admixtures: 0 to plus 6 percent

3.2.1.5 Moisture Control

The plant shall be capable of ready adjustment to compensate for the
varying moisture content of the aggregates and to change the weights of the
materials being batched.

3.2.1.6 Concrete Mixers

Mixers shall be stationary mixers or truck mixers. Mixers shall be capable
of combining the materials into a uniform mixture and of discharging this
mixture without segregation. The mixers shall not be charged in excess of
the capacity recommended by the manufacturer. The mixers shall be operated
at the drum or mixing blade speed designated by the manufacturer. The
mixers shall be maintained in satisfactory operating condition, and the
mixer drums shall be kept free of hardened concrete. Should any mixer at
any time produce unsatisfactory results, its use shall be promptly
discontinued until it is repaired.

3.2.1.7 Stationary Mixers

Concrete plant mixers shall be drum-type mixers of tilting, nontilting,
horizontal-shaft, or vertical-shaft type, or shall be pug mill type and
shall be provided with an acceptable device to lock the discharge mechanism
until the required mixing time has elapsed. The mixing time and uniformity
shall conform to all the requirements in ASTM C 94/C 94M applicable to
central-mixed concrete.

3.2.1.8 Truck Mixers

Truck mixers, the mixing of concrete therein, and concrete uniformity shall
conform to the requirements of ASTM C 94/C 94M. A truck mixer may be used
either for complete mixing (transit-mixed) or to finish the partial mixing
done in a stationary mixer (shrink-mixed). Each truck shall be equipped
with two counters from which it is possible to determine the number of
revolutions at mixing speed and the number of revolutions at agitating
speed. Water shall not be added at the placing site unless specifically
approved; and in no case shall it exceed the specified w/c. Any such water
shall be injected at the base of the mixer, not at the discharge end.

3.3 CONCRETE PRODUCTION, SMALL PROJECTS
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Batch-type equipment shall be used for producing concrete. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C
94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.

Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete. Site-mixed concrete shall be produced in
accordance with ACI 301, and plant shall conform to NRMCA CPMB 100.

3.4 TRANSPORTING CONCRETE TO PROJECT SITE

Concrete shall be transported to the placing site in truck mixers,
agitators, nonagitating transporting equipment conforming to NRMCA TMMB 100
or by approved pumping equipment or conveyors.

3.5 CONVEYING CONCRETE ON SITE

Concrete shall be conveyed from mixer or transporting unit to forms as
rapidly as possible and within the time interval specified by methods which
will prevent segregation or loss of ingredients using following equipment.
Conveying equipment shall be cleaned before each placement.

3.5.1 Buckets

The interior hopper slope shall be not less than 58 degrees from the
horizontal, the minimum dimension of the clear gate opening shall be at
least 5 times the nominal maximum-size aggregate, and the area of the gate
opening shall not be less than 2 square feet. The maximum dimension of the
gate opening shall not be greater than twice the minimum dimension. The
bucket gates shall be essentially grout tight when closed and may be
manually, pneumatically, or hydraulically operated except that buckets
larger than 2 cubic yards shall not be manually operated. The design of
the bucket shall provide means for positive regulation of the amount and
rate of deposit of concrete in each dumping position.

3.5.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveying devices. Transfer hoppers shall be capable of receiving concrete
directly from delivery vehicles and shall have conical-shaped discharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a means of external vibration to effect complete
discharge. Concrete shall not be held in nonagitating transfer hoppers
more than 30 minutes.

3.5.3 Trucks

Truck mixers operating at agitating speed or truck agitators used for
transporting plant-mixed concrete shall conform to the requirements of ASTM
C 94/C 94M. Nonagitating equipment shall be used only for transporting
plant-mixed concrete over a smooth road and when the hauling time is less
than 15 minutes. Bodies of nonagitating equipment shall be smooth,
watertight, metal containers specifically designed to transport concrete,
shaped with rounded corners to minimize segregation, and equipped with
gates that will permit positive control of the discharge of the concrete.

3.5.4 Chutes

When concrete can be placed directly from a truck mixer, agitator, or
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nonagitating equipment, the chutes normally attached to this equipment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other similar
equipment will not be permitted for conveying concrete.

3.5.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniform flow of
concrete from mixer to final place of deposit without segregation of
ingredients or loss of mortar and shall be provided with positive means,
such as discharge baffle or hopper, for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shall be constructed such that the idler spacing shall not exceed 36 inches.
The belt speed shall be a minimum of 300 feet per minute and a maximum of
750 feet per minute. If concrete is to be placed through installed
horizontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is long enough to extend
through the reinforcing bars.

3.5.6 Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved. The
pumping equipment shall be piston or squeeze pressure type; pneumatic
placing equipment shall not be used. The pipeline shall be rigid steel
pipe or heavy-duty flexible hose. The inside diameter of the pipe shall be
at least 3 times the nominal maximum-size coarse aggregate in the concrete
mixture to be pumped but not less than 4 inches. Aluminum pipe shall not
be used.

3.6 PLACING CONCRETE

Mixed concrete shall be discharged within 1-1/2 hours or before the mixer
drum has revolved 300 revolutions, whichever comes first after the
introduction of the mixing water to the cement and aggregates. When the
concrete temperature exceeds 85 degrees F, the time shall be reduced to 45
minutes. Concrete shall be placed within 15 minutes after it has been
discharged from the transporting unit. Concrete shall be handled from
mixer or transporting unit to forms in a continuous manner until the
approved unit of operation is completed. Adequate scaffolding, ramps and
walkways shall be provided so that personnel and equipment are not
supported by in-place reinforcement. Placing will not be permitted when
the sun, heat, wind, or limitations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
placing capacity shall be provided so that concrete can be kept free of
cold joints.

3.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 5 feet except
where suitable equipment is provided to prevent segregation and where
specifically authorized. Depositing of the concrete shall be so regulated
that it will be effectively consolidated in horizontal layers not more than
12 inches thick, except that all slabs shall be placed in a single layer.
Concrete to receive other construction shall be screeded to the proper
level. Concrete shall be deposited continuously in one layer or in layers
so that fresh concrete is deposited on in-place concrete that is still
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formation of seams or planes of weakness
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within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. When temporary spreaders
are used in the forms, the spreaders shall be removed as their service
becomes unnecessary. Concrete shall not be placed in slabs over columns
and walls until concrete in columns and walls has been in-place at least
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, column capitals, haunches, and drop panels
shall be placed at the same time as concrete for adjoining slabs.

3.6.2 Consolidation

Immediately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or less. The vibrators
shall at all times be adequate in effectiveness and number to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per minute, an amplitude of at
least 0.025 inch, and the head diameter shall be appropriate for the
structural member and the concrete mixture being placed. Vibrators shall
be inserted vertically at uniform spacing over the area of placement. The
distance between insertions shall be approximately 1-1/2 times the radius
of action of the vibrator so that the area being vibrated will overlap the
adjacent just-vibrated area by a reasonable amount. The vibrator shall
penetrate rapidly to the bottom of the layer and at least 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowly while
operating. Form vibrators shall not be used unless specifically approved
and unless forms are constructed to withstand their use. Vibrators shall
not be used to move concrete within the forms. Slabs 4 inches and less in
thickness shall be consolidated by properly designed vibrating screeds or
other approved technique. Excessive vibration of lightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and amplitude of vibrators shall be determined in accordance
with COE CRD-C 521. Grate tampers ("jitterbugs") shall not be used.

3.6.3 Cold Weather Requirements

Special protection measures, approved by the Contracting Officer, shall be
used if freezing temperatures are anticipated before the expiration of the
specified curing period. The ambient temperature of the air where concrete
is to be placed and the temperature of surfaces to receive concrete shall
be not less than 40 degrees F. The temperature of the concrete when placed
shall be not less than 50 degrees F nor more than 75 degrees F. Heating of
the mixing water or aggregates will be required to regulate the concrete
placing temperature. Materials entering the mixer shall be free from ice,
snow, or frozen lumps. Salt, chemicals or other materials shall not be
incorporated in the concrete to prevent freezing. Upon written approval,
an accelerating admixture conforming to ASTM C 494/C 494M, Type C or E may
be used, provided it contains no calcium chloride. Calcium chloride shall
not be used.

3.6.4 . Hot Weather Requirements

When the ambient temperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete temperature at
time of delivery to the forms shall not exceed the temperature shown in the
table below when measured in accordance with ASTM C 1064/C 1064M. Cooling
of the mixing water or aggregates or placing concrete in the cooler part of
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the day may be required to obtain an adequate placing temperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forms and reinforcements shall be cooled as approved prior to
concrete placement when steel temperatures are greater than 120 degrees F.
Conveying and placing equipment shall be cooled if necessary to maintain
proper concrete-placing temperature.

Maximum Allowable Concrete Placing Temperature

Relative Humidity, Percent, Maximum Allowable Concrete
During Time of Temperature
Concrete Placement Degrees
Greater than 60 90 F
40-60 85 F
Less than 40 80 F

3.6.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable
wind, a= well as interior placements when space heaters produce low
humidity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to develop and shall institute measures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
imminent and especially if it has developed during a previous placement.
Periods of high potential for plastic shrinkage cracking can be anticipated
by use of Fig. 2.1.5 of ACI 305R. In addition the concrete placement shall
be further protected by erecting shades and windbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
troweled over or filled with slurry.

3.6.6 Placing Concrete in Congested Areas

Special care shall be used to ensure complete filling of the forms,
elimination of all voids, and complete consolidation of the concrete when
placing concrete in areas congested with reinforcing bars, embedded items,
waterstops and other tight spacing. An appropriate concrete mixture shall
be used, and the nominal maximum size of aggregate (NMSA) shall meet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances available shall be used, and
the consolidation operation shall be closely supervised to ensure complete
and thorough consolidation at all points. Where necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Where two mats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignment to reduce congestion. Reinforcing bars may be
temporarily crowded to one side during concrete placement provided they are
returned to exact required location before concrete placement and
consolidation are completed.

3.6.7 Placing Flowable Concrete

If a plasticizing admixture conforming to ASTM C 1017/C 1017M is used or if
a Type F or G high range water reducing admixture is permitted to increase
the slump, the concrete shall meet all requirements of paragraph GENERAL
REQUIREMENTS in PART 1. Extreme care shall be used in conveying and
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placing the concrete to avoid segregation. Consolidation and finishing
shall meet all requirements of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unformed Surfaces. No relaxation of
requirements to accommodate flowable concrete will be permitted.

3.7 JOINTS

Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawings shall be located and constructed to minimize
the impact on the strength of the structure. In general, such joints shall
be located near the middle of the spans of supported slabs, beams, and
girders unless a beam intersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam. Joints in walls and columns shall be at the underside of floors,
slabs, beams, or girders and at the tops of footings or floor slabs, unless
otherwise approved. Joints shall be perpendicular to the main
reinforcement. All reinforcement shall be continued across joints; except
that reinforcement or other fixed metal items shall not be continuous
through expansion joints, or through construction or contraction joints in
slabs on grade. Reinforcement shall be 2 inches clear from each joint.
Except where otherwise indicated, construction joints between interior
slabs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perimeters of the slabs shall be free of fins, rough edges, spalling, or
other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be formed to the dimensions shown on the
drawings by removing snap-out joint-forming inserts, by sawing sawable
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be sealed shall be cleaned and sealed as indicated and in accordance with
Section 07900 JOINT SEALING.

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be
located so that the unit of operation does not exceed 30 feet. Concrete
shall be placed continuously so that each unit is monolithic in
construction. Fresh concrete shall not be placed against adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
located as indicated or approved. Where concrete work is interrupted by
weather, end of work shift or other similar type of delay, location and
type of construction joint shall be subject to approval of the Contracting
Officer. Unless otherwise indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or doweled as shown. Concrete
columns, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beams,
girders, or slabs thereon. 1In walls having door or window openings, lifts
shall terminate at the top and bottom of the opening. Other lifts shall
terminate at such levels as to conform to structural requirements or
architectural details. Where horizontal construction joints in walls or
columns are required, a strip of 1 inch square-edge lumber, bevelled and
oiled- to facilitate removal, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be removed 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
leveled off with a wood float, and all laitance shall be removed. Prior to
placing additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.
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3

.7.2 Contraction Joints in Slabs on Grade

Contraction joints shall be located and detailed as shown on the drawings.
Contraction Joints shall be produced by forming a weakened plane in the
concrete slab by use of rigid inserts impressed in the concrete during
placing operations, use of snap-out plastic joint forming inserts or sawing
a continuous slot with a concrete saw. Regardless of method used to
produce the weakened plane, it shall be 1/4 the depth of the slab thickness
and between 1/8 and 3/16 inch wide. For saw-cut joints, cutting shall be
timed properly with the set of the concrete. Cutting shall be started as
soon as the concrete has hardened sufficiently to prevent ravelling of the
edges of the saw cut. Cutting shall be completed before shrinkage stresses
become sufficient to produce cracking. Reservoir for joint sealant shall
be formed as previously specified.

.7.3 Expansion Joints

Installation of expansion joints and sealing of these joints shall conform
to the requirements of Section 03150 EXPANSION JOINTS, CONTRACTION JOINTS,
AND WATERSTOPS and Section 07900 JOINT SEALING.

.7.4 Waterstops

Waterstops shall be installed in conformance with the locations and details
shown on the drawings using materials and procedures specified in Section
03150 EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS and
manufacturer's instructions.

.7.5 Dowels and Tie Bars

Dowels and tie bars shall be installed at the locations shown on the
drawings and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REINFORCEMENT and herein. Conventional smooth
"paving” dowels shall be installed in slabs using approved methods to hold
the dowel in place during concreting within a maximum alignment tolerance
of 1/8 inch in 12 inches. "Structural" type deformed bar dowels, or tie
bars, shall be installed to meet the specified tolerances. Care shall be
taken during placing adjacent to and around dowels and tie bars to ensure
there is no displacement of the dowel or tie bar and that the concrete
completely embeds the dowel or tie bar and is thoroughly consolidated.

.8 FINISHING FORMED SURFACES

Forms, form materials, and form construction are specified in Section 03100
STRUCTURAL CONCRETE FORMWORK. Finishing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture imparted by the forms
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniform color of the concrete shall be maintained by
use of only one mixture without changes in materials or proportions for any
structure or portion of structure that requires a Class A or B finish.
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forms are removed.
Repairs of the so-called "plaster-type" will not be permitted in any
location. Tolerances of formed surfaces shall conform to the requirements
of ACI 117/117R. These tolerances apply to the finished concrete surface,
not to the forms themselves; forms shall be set true to line and grade.
Form tie holes requiring repair and other defects whose depth is at least
as great as their surface diameter shall be repaired as specified in
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paragraph Damp-Pack Mortar Repair. Defects whose surface diameter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the same surface texture. The cement used for all repairs shall
be a blend of job cement with white cement proportioned so that the final
color after curing and aging will be the same as the adjacent concrete.
Concrete with excessive honeycomb, or other defects which affect the
strength of the member, will be rejected. Repairs shall be demonstrated to
be acceptable and free from cracks or loose or drummy areas at the
completion of the contract and, for Class A and B Finishes, shall be
inconspicuous. Repairs not meeting these requirements will be rejected and
shall be replaced.

3.8.1 Class A Finish and Class B Finish

Class A finish is required where indicated on the drawings. Class B finish
is required where indicated on the drawings. Fins, ravelings, and loose
material shall be removed, all surface defects over 1/2 inch in diameter or
more than 1/2 inch deep, shall be repaired and, except as otherwise
indicated or as specified in Section 03100 STRUCTURAL CONCRETE FORMWORK,
holes left by removal of form ties shall be reamed and filled. Defects
more than 1/2 inch in diameter shall be cut back to sound concrete, but in
all cases at least 1 inch deep. The Contractor shall prepare a sample
panel for approval (as specified in PART 1) before commencing repair,
showing that the surface texture and color match will be attained. Metal
tools shall not be used to finish repairs in Class A surfaces.

3.8.2 Class C and Class D Finish

Class C finish is required where indicated on the drawings. Class D finish
is required where indicated on the drawings. Fins, ravelings, and loose
material shall be removed, and, except as otherwise indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMWORK, holes left by
removal of form ties shall be reamed and filled. Honeycomb and other
defects more than 1/2 inch deep or more than 2 inches in diameter shall be
repaired. Defects more than 2 inches in diameter shall be cut back to
sound concrete, but in all cases at least 1 inch deep.

3.8.3 Special Finishes
Special finishes shall conform to the requirements specified herein.
3.8.3.1 Smooth Finish

After other concrete construction is complete in each overall separate
contiguous area of the structure, smooth finish shall be applied to the
areas indicated on the drawings. A mortar mix consisting of one part
portland cement and two parts well-graded sand passing a No. 30 sieve, with
water added to give the consistency of thick paint, shall be used. Where
the finished surface will not receive other applied surface, white cement
shall be used to replace part of the job cement to produce an approved
color, which shall be uniform throughout the surfaces of the structure.
After the surface has been thoroughly wetted and allowed to approach
surface dryness, the mortar shall be vigorously applied to the area by
clean burlap pads or by cork or wood-floating, to completely fill all
surface voids. Excess grout shall be scraped off with a trowel. As soon
as it can be accomplished without pulling the mortar from the voids, the
area shall be rubbed with burlap pads having on their surface the same
sand-cement mix specified above but without any mixing water, until all of
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the visible grout film is removed. The burlap pads used for this operation
shall be stretched tightly around a board to prevent dishing the mortar in
the voids. The finish of any area shall be completed in the same day, and
the limits of a finished area shall be made at natural breaks in the
surface. The surface shall be continuously moist cured for 48 hours
commencing immediately after finishing operations in each area. The
temperature of the air adjacent to the surface shall be not less than 50
degrees F for 24 hours prior to, and 48 hours after, the application. In
hot, dry weather the smooth finish shall be applied in shaded areas or at
night, and shall never be applied when there is significant hot, dry wind.

3.9 REPAIRS
3.9.1 Damp-Pack Mortar Repair

Form tie holes requiring repair and other defects whose depth is at least
as great as their surface diameter but not over 4 inches shall be repaired
by the damp-pack mortar method. Form tie holes shall be reamed and other
similar defects shall be cut out to sound concrete. The void shall then be
thoroughly cleaned, thoroughly wetted, brush-coated with a thin coat of
neat cement grout and filled with mortar. Mortar shall be a stiff mix of 1
part portland cement to 2 parts fine aggregate passing the No. 16 mesh
sieve, and minimum amount of water. Only sufficient water shall be used to
produce a mortar which, when used, will stick together on being molded into
a ball by a slight pressure of the hands and will not exude water but will
leave the hands damp. Mortar shall be mixed and allowed to stand for 30 to
45 minutes before use with remixing performed immediately prior to use.
Mortar shall be thoroughly tamped in place in thin layers using a hammer
and hardwood block. Holes passing entirely through walls shall be
completely filled from the inside face by forcing mortar through to the
outside face. All holes shall be packed full. Damp-pack repairs shall be
moist cured for at least 48 hours.

3.9.2 Repair of Major Defects

Major defects will be considered to be those more than 1/2 inch deep or,
for Class A and B finishes, more than 1/2 inch in diameter and, for Class C
and D finishes, more than 2 inches in diameter. Also included are any
defects of any kind whose depth is over 4 inches or whose surface diameter
is greater than their depth. Major defects shall be repaired as specified
below.

3.9.2.1 Surface Application of Mortar Repair

Defective concrete shall be removed, and removal shall extend into
completely sound concrete. Approved equipment and procedures which will
not cause cracking or microcracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be removed so as to expose
the reinforcement for at least 2 inches on all sides. All such defective
areas greater than 12 square inches shall be outlined by saw cuts at least
1 inch deep. Defective areas less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. All saw cuts
shall be straight lines in a rectangular pattern in line with the formwork
panels. After concrete removal, the surface shall be thoroughly cleaned by
high pressure washing to remove all loose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours immediately before
placing mortar and shall be damp but not wet at the time of commencing
mortar placement. The Contractor, at his option, may use either
hand-placed mortar or mortar placed with a mortar gun. If hand-placed
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mortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be made using a stiff mortar,
preshrunk by allowing the mixed mortar to stand for 30 to 45 minutes and
then remixed, thoroughly tamped into place in thin layers. If hand-placed
mortar is used, the Contractor shall test each repair area for drumminess
by firm tapping with a hammer and shall inspect for cracks, both in the
presence of the Contracting Officer's representative, immediately before
completion of the contract, and shall replace any showing drumminess or
cracking. If mortar placed with a mortar gun is used, the gun shall be a
small compressed air-operated gun to which the mortar is slowly hand fed
and which applies the mortar to the surface as a high-pressure stream, as
approved. Repairs made using shotcrete equipment will not be accepted.
The mortar used shall be the same mortar as specified for damp-pack mortar
repair. If gun-placed mortar is used, the edges of the cut shall be
beveled toward the center at a slope of 1:1. All surface applied mortar
repairs shall be continuously moist cured for at least 7 days. Moist
curing shall consist of several layers of saturated burlap applied to the
surface immediately after placement is complete and covered with
polyethylene sheeting, all held closely in place by a sheet of plywood or
similar material rigidly braced against it. Burlap shall be kept
continually wet.

3.9.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are more than 6 inches deep and
also have an average diameter at the surface more than 18 inches or that
are otherwise so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be completely removed and replaced. Deep and large defects
shall be repaired by procedures approved in advance including forming and
placing special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of mortar. 1In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees from the horizontal,
upward toward the side from which concrete will be placed. The special
concrete shall be a concrete mixture with low water content and low slump,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding admixture may be used in lieu of the above
mixture; the paste portion of such concrete mixture shall be designed to
have an expansion between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chimney" shall be provided at the top of
the form on the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimney with
simultaneous tightening and revibrating the form during hardening to ensure
a tight fit for the repair. The form shall be removed after 24 hours and
immediately the chimney shall be carefully chipped away to avoid breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.10 FINISHING UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirements of
paragraph Tolerances in PART 1, when tested as specified herein.

3.10.1 General

The ambient temperature of spaces adjacent to unformed surfaces being
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finished and of the base on which concrete will be placed shall be not less
than 50 degrees F. 1In hot weather all requirements of paragraphs Hot
Weather Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete
or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the elevation shown on the drawings.
Surfaces to receive additional concrete or backfill shall be brought to the
elevation shown on the drawings, properly consolidated, and left true and
regular. Unless otherwise shown on the drawings, exterior surfaces shall
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected from stains or abrasions. Grate tampers or "jitterbugs" shall
not be used for any surfaces. The dusting of surfaces with dry cement or
other materials or the addition of any water during finishing shall not be
permitted. If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or removed by absorption with porous
materials such as burlap. During finishing operations, extreme care shall
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shall be removed and replaced. During finishing operations, surfaces shall
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or
low areas.

3.10.2 Rough Slab Finish

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive mortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformly placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs immediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side forms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forms or screed rails.

Forms and screed rails shall be set true to line and grade. "Wet screeds”
shall not be used.

3.10.3 Floated Finish

Slabs to receive more than a rough slab finish shall next be given a wood
float finish. Areas as indicated on the drawings shall be given only a
float finish. The screeding shall be followed immediately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it will
withstand a man's weight without imprint of more than 1/4 inch and the
water sheen has disappeared, it shall be floated to a true and even plane
free of ridges. Floating shall be performed by use of suitable hand floats
or power driven equipment. Sufficient pressure shall be used on the floats
to bring a film of moisture to the surface. Hand floats shall be made of
wood, magnesium, or aluminum. Concrete that exhibits stickiness shall be
floated with a magnesium float. Care shall be taken to prevent
over-finishing or incorporating water into the surface.

3.10.4 Troweled Finish
Areas as indicated on the drawings shall be given a trowel finish. After
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floating is complete and after the surface moisture has disappeared,
unformed surfaces shall be steel-troweled to a smooth, even, dense finish,
free from blemishes including trowel marks. In lieu of hand finishing, an
approved power finishing machine may be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been troweled 2
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall immediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel will produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniform in texture and appearance. The
concrete mixture used for troweled finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cementitious material and
fine sand) to finish properly.

3.11 FLOOR HARDENER

Areas as indicated on the drawings shall be treated with floor hardener.
Floor hardener shall be applied after the concrete has been cured and then
air dried for 28 days. Three coats shall be applied, each the day after
the preceding coat was applied. For the first applic~tion, one pound of
the silicofluoride shall be dissolved in one gallon of water. For
subsequent applications, the solution shall be two pounds of silicofluoride
to each gallon of water. Floor should be mopped with clear water shortly
after the preceding application has dried to remove encrusted salts.
Proprietary hardeners shall be applied in accordance with the
manufacturer's instructions. During application, area should be well
ventilated. Precautions shall be taken when applying silicofluorides due
to the toxicity of the salts. Any compound that contacts glass or aluminum
should be immediately removed with clear water.

3.12 EXTERIOR SLAB AND RELATED ITEMS

Exterior concrete slab and related items shall be constructed on top of 6
inches (minimum) of non-frost susceptible material. The material shall be
uniformly graded, washed sand or gravel with a maximum particle diameter of
4 inches and less than 5 percent by weight passing the No. 200 sieve, with
no more than 3 percent by weight finer than 0.02 mm.

3.12.1 Pavements

Pavements shall be constructed where shown on the drawings. After forms
are set and underlying material prepared as specified, the concrete shall
be placed uniformly throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such elevation above grade that when
consolidated and finished, the surface of the pavement will be at the
required elevation. The entire surface shall be tamped with the strike
off, or consolidated with a vibrating screed, and this operation continued
until the required compaction and reduction of internal and surface voids
are accomplished. Care shall be taken to prevent bringing excess paste to
the surface. Immediately following the final consolidation of the surface,
the pavement shall be floated longitudinally from bridges resting on the
side forms and spanning but not touching the concrete. If necessary,
additional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shall be advanced not more than half the length of the float and then

SECTION 03300 Page 29
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

continued over the new and previously floated surfaces. After finishing is
completed but while the concrete is still plastic, minor irregularities and
score marks in the pavement surface shall be eliminated by means of
long-handled cutting straightedges. Straightedges shall be 12 feet in
length and shall be operated from the sides of the pavement and from
bridges. A straightedge operated from the side of the pavement shall be
equipped with a handle 3 feet longer than one-half the width of the
pavement. The surface shall then be tested for trueness with a 12 foot
straightedge held in successive positions parallel and at right angles to
the center line of the pavement, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced along the pavement
in successive stages of not more than one-half the length of the
straightedge. Depressions shall be immediately filled with freshly mixed
concrete, struck off, consolidated, and refinished. Projections above the
required elevation shall also be struck off and refinished. The
straightedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has disappeared and well
before the concrete becomes nonplastic, the surface of the pavement shall
be given a nonslip sandy surface texture by belting with approved "belt”
and procedures or use of a burlap drag. A strip of clean, wet burlap from
3 to 5 feet wide and 2 feet longer than the pavement width shall be
carefully pulled across the surface. Edges and joints shall be rounded
with an edger having a radius of 1/8 inch. Curing shall be as specified.

3.12.2 Sidewalks

Concrete shall be 4 inches minimum thickness. Contraction joints shall be
provided at 5 feet spaces unless otherwise indicated. Contraction joints
shall be cut 1 inch deep with a jointing tool after the surface has been
finished. Transverse expansion joints 1/2 inch thick shall be provided at
changes in direction and where sidewalk abuts curbs, steps, rigid pavement,
or other similar structures. Sidewalks shall be given a lightly broomed
finish. A transverse slope of 1/4 inch per foot shall be provided, unless
otherwise indicated. Variations in cross section shall be limited to 1/4
inch in 5 feet.

3.12.3 Curbs and Gutters
Concrete shall be formed, placed, and finished by hand using a properly
shaped "mule" or constructed using a slipform machine specially designed
for this work. Contraction joints shall be cut 3 inches deep with a
jointing tool after the surface has been finished. Expansion joints (1/2

inch wide) shall be provided at 100 feet maximum spacing unless otherwise
indicated. Exposed surfaces shall be finished using a stiff bristled brush.

3.12.4 Pits and Trenches
Pits and trenches shall be constructed as indicated on the drawings.
Bottoms and walls shall be placed monolithically or waterstops and keys,
shall be provided as approved.

3.13 CURING AND PROTECTION

3.13.1 General

Concrete shall be cured by an approved method for the period of time given
below:

Concrete with Type III cement 3 days
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All other concrete 7 days

Immediately after placement, concrete shall be protected from premature
drying, extremes in temperatures, rapid temperature change, mechanical
injury and damage from rain and flowing water for the duration of the
curing period. Air and forms in contact with concrete shall be maintained
at a temperature above 50 degrees F for the first 3 days and at a
temperature above 32 degrees F for the remainder of the specified curing
period. Exhaust fumes from combustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equipment needed for
adequate curing and protection shall be available and at the site prior to
placing concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any time. Except
as otherwise permitted by paragraph Membrane Forming Curing Compounds,
moist curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog misting
during finishing, followed immediately by continuous moist curing. Except
for plastic coated burlap, impervious sheeting alone shall not be used for
curing.

3.13.2 Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the
entire curing period, commencing immediately after finishing. If water or
curing materials used stain or discolor concrete surfaces which are to be
permanently exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet
at all times. 1If steel forms are used in hot weather, nonsupporting
vertical forms shall be broken loose from the concrete soon after the
concrete hardens and curing water continually applied in this void. If the
forms are removed before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shall be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any
contamination and shall be completely saturated before being placed on the
concrete. The Contractor shall have an approved work system to ensure that
moist curing is continuous 24 hours per day.

3.13.3 Membrane Forming Curing Compounds

Membrane curing shall not be used on surfaces that are to receive any
subsequent treatment depending on adhesion or bonding to the concrete,
including surfaces to which a smooth finish is to be applied or other
concrete to be bonded. However, a styrene acrylate or chlorinated rubber
compound meeting ASTM C 309, Class B requirements, may be used for surfaces
which are to be painted or are to receive bituminous roofing or
waterproofing, or floors that are to receive adhesive applications of
resilient flooring. The curing compound selected shall be compatible with
any subsequent paint, roofing, waterproofing or flooring specified.
Membrane curing compound shall not be used on surfaces that are maintained
at curing temperatures with free steam. Curing compound shall be applied
to formed surfaces immediately after the forms are removed and prior to any
patching or other surface treatment except the cleaning of loose sand,
mortar, and debris from the surface. B2All surfaces shall be thoroughly
moistened with water. Curing compound shall be applied to slab surfaces as
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soon as the bleeding water has disappeared, with the tops of joints being
temporarily sealed to prevent entry of the compound and to prevent moisture
loss during the curing period. The curing compound shall be applied in a
two-coat continuous operation by approved motorized power-spraying
equipment operating at a minimum pressure of 75 psi, at a uniform coverage
of not more than 400 square feet per gallon for each coat, and the second
coat shall be applied perpendicular to the first coat. Concrete surfaces
which have been subjected to rainfall within 3 hours after curing compound
has been applied shall be resprayed by the method and at the coverage
specified. Surfaces on which clear compound is used shall be shaded from
direct rays of the sun for the first 3 days. Surfaces coated with curing
compound shall be kept free of foot and vehicular traffic, and from other
sources of abrasion and contamination during the curing period.

3.13.4 Impervious Sheeting

Except for plastic coated burlap, impervious sheeting alone shall not be
used for curing. Impervious-sheet curing shall only be used on horizontal
or nearly horizontal surfaces. Surfaces shall be thoroughly wetted and be
completely covered with the sheeting. Sheeting shall be at least 18 inches
wider than the concrete surface to be covered. Covering shall be laid with
light-colored side up. Covering shall be lapped not less than 12 inches
and securely weighted down or shall be lapped not less than 4 inches and
taped to form a continuous cover with completely closed joints. The sheet
shall be weighted to prevent displacement so that it remains in contact
with the concrete during the specified length of curing. Coverings shall
be folded down over exposed edges of slabs and secured by approved means.
Sheets shall be immediately repaired or replaced if tears or holes appear
during the curing period.

3.13.5 Ponding or Immersion

Concrete shall be continually immersed throughout the curing period. Water
shall not be more than 20 degrees F less than the temperature of the
concrete.

3.13.6 Cold Weather Curing and Protection

When the daily ambient low temperature is less than 32 degrees F the
temperature of the concrete shall be maintained above 40 degrees F for the
first seven days after placing. During the period of protection removal,
the air temperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a temperature
differential of more than 25 degrees F as determined by suitable
temperature measuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thermometers shall be made by the
Contractor as directed.

3.14 SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for
beams and similar structural members, and machinery and equipment base
plates shall be set to the proper line and elevation with damp-pack bedding
mortar, except where nonshrink grout is indicated. The thickness of the
mortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and metal surfaces in contact with grout
shall be clean and free of 0il and grease, and concrete surfaces in contact
with grout shall be damp and free of laitance when grout is placed.
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3.14.1 Damp-Pack Bedding Mortar

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts
fine aggregate having water content such that a mass of mortar tightly
squeezed in the hand will retain its shape but will crumble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding mortar by tamping or ramming with
a bar or rod until it is completely filled.

.14.2 Nonshrink Grout

Nonshrink grout shall be a ready-mixed material requiring only the addition
of water. Water content shall be the minimum that will provide a flowable
mixture and completely fill the space to be grouted without segregation,
bleeding, or reduction of strength.

.14.2.1 Mixing and Placing of Nonshrink Grout

Mixing and placing shall be in conformance with the material manufacturer's
instructions and as specified therein. Ingredients shall be thoroughly
dry-mixed before adding water. After adding water, the batch shall be
mixed for 3 minutes. Batches shall be of size to allow continuous
placement of freshly mixed grout. Grout not used within 30 minutes after
mixing shall be discarded. The space between the top of the concrete or
machinery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
completely retaining the grout on all sides and on top and shall be removed
after the grout has set. The placed grout shall be carefully worked by
rodding or other means to eliminate voids; however, overworking and
breakdown of the initial set shall be avoided. Grout shall not be
retempered or subjected to vibration from any source. Where clearances are
unusually small, placement shall be under pressure with a grout pump.
Temperature of the grout, and of surfaces receiving the grout, shall be
maintained at 65 to 85 degrees F until after setting.

.14.2.2 Treatment of Exposed Surfaces

For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back 1
inch and immediately covered with a parge coat of mortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic mixture. The parge coat shall have a
smooth finish. For other mortars or grouts, exposed surfaces shall have a
smooth-dense finish and be left untreated. Curing shall comply with
paragraph CURING AND PROTECTION.

.15 TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL

The Contractor shall perform the inspection and tests described below and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. When, in the opinion
of the Contracting Officer, the concreting operation is out of control,
concrete placement shall cease and the operation shall be corrected. The
laboratory performing the tests shall be onsite and shall conform with ASTM
C 1077. Materials may be subjected to check testing by the Contracting
Officer from samples obtained at the manufacturer, at transfer points, or
at the project site.

3.15.1 Grading and Corrective Action
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3.15.1.1 Fine Aggregate

At least once during each shift when the concrete plant is operating, there
shall be one sieve analysis and fineness modulus determination in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in more than one size or
classification. The location at which samples are taken may be selected by
the Contractor as the most advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification limits. When the amount passing on any sieve is outside the
specification limits, the fine aggregate shall be immediately resampled and
retested. If there is another failure on any sieve, the fact shall
immediately reported to the Contracting Officer, concreting shall be
stopped, and immediate steps taken to correct the grading.

3.15.1.2 Coarse Agdgregate

At least once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which samples are taken may be
selected by the Contractor as the most advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mixer within specification limits. A test record of samples of
aggregate taken at the same locations shall show the results of the current
test as well as the average results of the five most recent tests including
the current test. The Contractor may adopt limits for control coarser than
the specification limits for samples taken other than as delivered to the
mixer to allow for degradation during handling. When the amount passing
any sieve is outside the specification limits, the coarse aggregate shall
be immediately resampled and retested. If the second sample fails on any “
sieve, that fact shall be reported to the Contracting Officer. Where two
consecutive averages of 5 tests are outside specification limits, the
operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and immediate steps shall
be taken to correct the grading.

3.15.2 Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall
perform all tests for aggregate quality required by ASTM C 33. 1In
addition, after the start of concrete placement, the Contractor shall
perform tests for aggregate quality at least every three months, and when
the source of aggregate or aggregate quality changes. Samples tested after
the start of concrete placement shall be taken immediately prior to
entering the concrete mixer.

3.15.3 Scales, Batching and Recording

The accuracy of the scales shall be checked by test weights prior to start

of concrete operations and at least once every three months. Such tests

shall also be made as directed whenever there are variations in properties

of the fresh concrete that could result from batching errors. Once a week

the accuracy of each batching and recording device shall be checked during

a weighing operation by noting and recording the required weight, recorded

weight, and the actual weight batched. At the same time, the Contractor

shall test and ensure that the devices for dispensing admixtures are

operating properly and accurately. When either the weighing accuracy or -
batching accuracy does not comply with specification requirements, the
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plant shall not be operated until necessary adjustments or repairs have
been made. Discrepancies in recording accuracies shall be corrected
immediately.

3.15.4 Batch-Plant Control

The measurement of concrete materials including cementitious materials,
each size of aggregate, water, and admixtures shall be continuously
controlled. The aggregate weights and amount of added water shall be
adjusted as necessary to compensate for free moisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limits. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, amount and
source of admixtures used, aggregate source, the required aggregate and
water weights per cubic yard, amount of water as free moisture in each size
of aggregate, and the batch aggregate and water weights per cubic yard for
each class of concrete batched during each day's plant operation.

3.15.5 Concrete Mixture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least two tests for air
content shall be made on randomly selected batches of each
separate concrete mixture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Contracting Officer's representative. Tests shall be
made in accordance with ASTM C 231 for normal weight concrete and
ASTM C 173 for lightweight concrete. Test results shall be
plotted on control charts which shall at all times be readily
available to the Contracting Officer and shall be submitted
weekly. Copies of the current control charts shall be kept in the
field by testing crews and results plotted as tests are made.

When a single test result reaches either the upper or lower action
limit, a second test shall immediately be made. The results of
the two tests shall be averaged and this average used as the air
content of the batch to plot on both the air content and the
control chart for range, and for determining need for any remedial
action. The result of each test, or average as noted in the
previous sentence, shall be plotted on a separate control chart
for each mixture on which an "average line" is set at the midpoint
of the specified air content range from paragraph Air Entrainment.
An upper warning limit and a lower warning limit line shall be
set 1.0 percentage point above and below the average line,
respectively. An upper action limit and a lower action limit line
shall be set 1.5 percentage points above and below the average
line, respectively. The range between each two consecutive tests
shall be plotted on a secondary control chart for range where an
upper warning limit is set at 2.0 percentage points and an upper
action limit is set at 3.0 percentage points. Samples for air
content may be taken at the mixer, however, the Contractor is
responsible for delivering the concrete to the placement site at
the stipulated air content. If the Contractor's materials or
transportation methods cause air content loss between the mixer
and the placement, correlation samples shall be taken at the
placement site as required by the Contracting Officer, and the air
content at the mixer controlled as directed.

b. Air Content Corrective Action. Whenever points on the control
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chart for percent air reach either warning limit, an adjustment
shall immediately be made in the amount of air-entraining
admixture batched. As soon as practical after each adjustment,
another test shall be made to verify the result of the adjustment.
Whenever a point on the secondary control chart for range reaches
the warning limit, the admixture dispenser shall be recalibrated
to ensure that it is operating accurately and with good
reproducibility. Whenever a point on either control chart reaches
an action limit line, the air content shall be considered out of
control and the concreting operation shall immediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

Slump Testing. In addition to slump tests which shall be made
when test specimens are fabricated, at least four slump tests
shall be made on randomly selected batches in accordance with ASTM
C 143/C 143M for each separate concrete mixture produced during
each 8-hour or less period of concrete production each day. Also,
additional tests shall be made when excessive variation in
workability is reported by the placing foreman or the Contracting
Officer's representative. Test results shall be plotted on
control charts which shall at all times be readily available to
the Contracting Officer and shall be submitted weekly. Copies of
the current control charts shall be kept in the field by testing
crews and results plotted as tests are made. When a single slump
test reaches or goes beyond either the upper or lower action
limit, a second test shall immediately be made. The results of
the two tests shall be averaged and this average used as the slump
of the batch to plot on both the control charts for slump and the
chart for range, and for determining need for any remedial action.
Limits shall be set on separate control charts for slump for each
type of mixture. The upper warning limit shall be set at 1/2 inch
below the maximum allowable slump specified in paragraph Slump in
PART 1 for each type of concrete and an upper action limit line
and lower action limit line shall be set at the maximum and
minimum allowable slumps, respectively, as specified in the same
paragraph. The range between each consecutive slump test for each
type of mixture shall be plotted on a single control chart for
range on which an upper action limit is set at 2 inches. Samples
for slump shall be taken at the mixer. However, the Contractor is
responsible for delivering the concrete to the placement site at
the stipulated slump. If the Contractor's materials or
transportation methods cause slump loss between the mixer and the
placement, correlation samples shall be taken at the placement
site as required by the Contracting Officer, and the slump at the
mixer controlled as directed.

Slump Corrective Action. Whenever points on the control charts
for slump reach the upper warning limit, an adjustment shall
immediately be made in the batch weights of water and fine
aggregate. The adjustments are to be made so that the total water
content does not exceed that amount allowed by the maximum w/c
ratio specified, based on aggregates which are in a saturated
surface dry condition. When a single slump reaches the upper or
lower action limit, no further concrete shall be delivered to the
placing site until proper adjustments have been made. Immediately
after each adjustment, another test shall be made to verify the
correctness of the adjustment. Whenever two consecutive
individual slump tests, made during a period when there was no
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adjustment of batch weights, produce a point on the control chart
for range at or above the upper action limit, the concreting
operation shall immediately be halted, and the Contractor shall
take appropriate steps to bring the slump under control.
Additional slump tests shall be made as directed.

e. Temperature. The temperature of the concrete shall be measured
when compressive strength specimens are fabricated. Measurement
shall be in accordance with ASTM C 1064/C 1064M. The temperature
shall be reported along with the compressive strength data.

f. Strength Specimens. At least one set of test specimens shall be
made, for compressive or flexural strength as appropriate, on each
different concrete mixture placed during the day for each 500
cubic yards or portion thereof of that concrete mixture placed
each day. Additional sets of test specimens shall be made, as
directed by he Contracting Officer, when the mixture proportions
are changed or when low strengths have been detected. A truly
random (not haphazard) sampling plan shall be developed by the
Contractor and approved by the Contracting Officer prior to the
start of construction. The plan shall assure that sampling is
done in a completely random and unbiased manner. A set of test
specimens for concrete with a 28-day specifi-~d strength per
paragraph Strength Requirements in PART 1 shall consist of four
specimens, two to be tested at 7 days and two at 28 days. Test
specimens shall be molded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39/C 39M for test
cylinders and ASTM C 78 for test beams. Results of all strength
tests shall be reported immediately to the Contracting Officer.
Quality control charts shall be kept for individual strength
"tests", ("test" as defined in paragraph Strength Requirements in
PART 1) moving average of last 3 "tests" for strength, and moving
average for range for the last 3 "tests" for each mixture. The
charts shall be similar to those found in ACI 214.3R.

3.15.6 Inspection Before Placing

Foundations, construction joints, forms, and embedded items shall be
inspected by the Contractor in sufficient time prior to each concrete
placement in order to certify to the Contracting Officer that they are
ready to receive concrete. The results of each inspection shall be
reported in writing.

3.15.7 Placing

The placing foreman shall supervise placing operations, shall determine
that the correct quality of concrete or grout is placed in each location as
specified and as directed by the Contracting Officer, and shall be
responsible for measuring and recording concrete temperatures and ambient
temperature hourly during placing operations, weather conditions, time of
placement, volume placed, and method of placement. The placing foreman
shall not permit batching and placing to begin until it has been verified
that an adequate number of vibrators in working order and with competent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. If any batch of concrete fails to
meet the temperature requirements, immediate steps shall be taken to
improve temperature controls.

3.15.8 Vibrators
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The frequency and amplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at least once a
month when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachometer being held against the upper end
of the vibrator head while almost submerged and just before the vibrator is
withdrawn from the concrete. The amplitude shall be determined with the
head vibrating in air. Two measurements shall be taken, one near the tip
and another near the upper end of the vibrator head, and these results
averaged. The make, model, type, and size of the vibrator and frequency
and amplitude results shall be reported in writing. Any vibrator not
meeting the requirements of paragraph Consolidation, shall be immediately
removed from service and repaired or replaced.

3.15.9 Curing Inspection

a. Moist Curing Inspections. At least once each shift, and not less
than twice per day on both work and non-work days, an inspection
shall be made of all areas subject to moist curing. The surface
moisture condition shall be noted and recorded.

b. Moist Curing Corrective Action. When a daily inspection report
lists an area of inadequate curing, immediate corrective action
shall be taken, and the required curing period for those areas
shall be extended by 1 day.

c. Membrane Curing Inspection. No curing compound shall be applied
until the Contractor has verified that the compound is properly
mixed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of compound used by
measurement of the container and the area of concrete surface
covered, shall compute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform.

d. Membrane Curing Corrective Action. When the coverage rate of the
curing compound is less than that specified or when the coverage
is not uniform, the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At least once each shift and once per
day on non-work days, an inspection shall be made of all areas
being cured using impervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. When a daily inspection report
lists any tears, holes, or laps or joints that are not completely
closed, the tears and holes shall promptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.15.10 Cold-Weather Protection
At least once each shift and once per day on non-work days, an inspection
shall be made of all areas subject to cold-weather protection. Any

deficiencies shall be noted, corrected, and reported.

3.15.11 Mixer Uniformity
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a. Stationary Mixers. Prior to the start of concrete placing and
once every 6 months when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest time interval, uniformity of concrete mixing shall be
determined in accordance with ASTM C 94/C 94M.

b. Truck Mixers. Prior to the start of concrete placing and at least
once every 6 months when concrete is being placed, uniformity of
concrete mixing shall be determined in accordance with ASTM C 94/C
94M. The truck mixers shall be selected randomly for testing.
when satisfactory performance is found in one truck mixer, the
performance of mixers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mixer Uniformity Corrective Action. When a mixer fails to meet
mixer uniformity requirements, either the mixing time shall be
increased, batching sequence changed, batch size reduced, or
adjustments shall be made to the mixer until compliance is
achieved.

3.15.12 Reports

All results of tests or inspections conducted shall be reported informally
as they are completed and in writing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During
periods of cold-weather protection, reports of pertinent temperatures shall
be made daily. These requirements do not relieve the Contractor of the
obligation to report certain failures immediately as required in preceding
paragraphs. Such reports of failures and the action taken shall be
confirmed in writing in the routine reports. The Contracting Officer has
the right to examine all contractor quality control records.

-- End of Section --
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SECTION 04200

MASONRY

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
ACI INTERNATIONAL (ACI)
ACI SP-66 (1994) ACI Detailing Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete
Reinforcement

ASTM A 153/A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 615/A 615M (2000) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM C 90 (2000) Loadbearing Concrete Masonry Units

ASTM C 91 (1999) Masonry Cement

ASTM C 140 (1999b) Sampling and Testing Concrete
Masonry Units

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 476 (1999) Grout for Masonry

ASTM C 494/C 494M (1999a) Chemical Admixtures for Concrete

ASTM C 641 (1982; R 1998el) Staining Materials in

Lightweight Concrete Aggregates

ASTM C 780 (2000) Preconstruction and Construction
Evaluation of Mortars for Plain and
Reinforced Unit Masonry

ASTM C 1019 (2000) Sampling and Testing Grout

ASTM C 1072 (2000) Measurement of Masonry Flexural
Bond Strength

ASTM D 2000 (1999) Rubber Products in Automotive
Applications
ASTM D 2240 (2000) Rubber Property - Durometer Hardness

SECTION 04200 Page 1
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polymer

and Copolymer Molding and Extrusion
Compounds

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL

PROCEDURES :

SD-02 Shop Drawings

Masonry Work; GA

Drawings including plans, elevations, and details of wall
reinforcement; details of reinforcing bars at corners and wall
intersections; offsets; tops, bottoms, and ends of walls; control
and expansion joints; and wall openings. Bar splice locations
shall be shown. Drawings shall be provided showing the location
and layout of glass block units. Bent bars shall be identified on
a bending diagram and shall be referenced and located on the
drawings. Wall dimensions, bar clearances, and wall openings
greater than one masonry unit in area shall be shown. No approval
will be given to the shop drawings until the Contractor certifies
that all openings, including those for mechanical and electrical
service, are shown. If, during construction, additional masonry
openings are required, the approved shop drawings shall be
resubmitted with the additional openings shown along with the
proposed changes. Location of these additional openings shall be
clearly highlighted. The minimum scale for wall elevations shall
be 1/4 inch per foot. Reinforcement bending details shall conform
to the requirements of ACI SP-66.

SD-03 Product Data

Manufacturer's descriptive data.
Cold Weather Installation; GA

Cold weather construction procedures.

SD-06 Test Reports

Field Testing of Mortar; GA
Field Testing of Grout; GA
Fire-rated CMU; GA

Test reports from an approved independent laboratory. Test
reports on a previously tested material shall be certified as the
same as that proposed for use in this project.

SD-07 Certificates

June 24,

Concrete Masonry Units (CMU); FIO
Anchors, Ties, and Bar Positioners; FIO
Expansion-Joint Materials; FIO

Joint Reinforcement; FIO
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1.

Reinforcing Steel Bars and Rods; FIO
Masonry Cement; FIO

Precast Concrete Items; FIO

Mortar Admixtures; FIO

Grout Admixtures; FIO

3 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chipping, breakage, and contact with soil or contaminating material.

.3.1 Masonry Units

Concrete masonry units shall be covered or protected from inclement weather.
In addition, glass block units and prefaced concrete units shall be stored
with their finish surfaces covered. Prefabricated lintels shall be marked
on top sides to show either the lintel schedule number or the number and
size of top and bottom bars.

.3.2 Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall
be stored above the ground. Steel reinforcing bars and uncoated ties shall
be free of loose mill scale and rust.

.3.3 Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened
containers, plainly marked and labeled with manufacturers' names and
brands. Cementitious material shall be stored in dry, weathertight
enclosures or be completely covered. Cement shall be handled in a manner
that will prevent the inclusion of foreign materials and damage by water or
dampness. Sand and aggregates shall be stored in a manner to prevent
contamination or segregation.

PART 2 PRODUCTS

2

.1 GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with
Contracting Officer's approval.

.2 CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 30. Cement
shall have a low alkali content and be of one brand.

2.1 Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in
proportions used in producing the units, shall comply with the following
requirements when tested for stain-producing iron compounds in accordance
with ASTM C 641: by visual classification method, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

.2.2 Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header,
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lintel, and bond beam units and special shapes and sizes to complete the
work as indicated. 1In exposed interior masonry surfaces, units having a
bullnose shall be used for vertical external corners except at door,
window, and louver jambs. Radius of the bullnose shall be 1 inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to medium texture and a uniform color.

2.2.3 Fire-Rated CMU
Concrete masonry units used in fire-rated construction shown on the
drawings shall be of minimum equivalent thickness for the fire rating
indicated and the corresponding type of aggregates indicated in TABLE I.
Units containing more than one of the aggregates listed in TABLE I will be

rated on the aggregate requiring the greater minimum equivalent thickness
to produce the required fire rating.

TABLE I
FIRE-RATED CONCRETE MASONRY UNITS
See note {a) below

Minimum equivalent thickness
inches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Pumice 4.7 4.0 3.0
Expanded slag 5.0 4.2 3.3
Expanded clay, shale, 5.7 4.8 3.7
or slate

Limestone, scoria, cinders 5.9 5.0 4.0

or unexpanded slag
Calcareous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) Minimum equivalent thickness shall equal net volume as determined
in conformance with ASTM C 140 divided by the product of the
actual length and height of the face shell of the unit in inches.
Where walls are to receive plaster or be faced with brick, or
otherwise form an assembly; the thickness of plaster or brick or
other material in the assembly will be included in determining the
equivalent thickness.

2.3 ACCESSORIES
2.3.1 Horizontal Joint Reinforcement

Joint reinforcement shall be factory fabricated from steel wire, and shall
conform to ASTM A 82. Wire shall be zinc coated after fabrication by the
hot-dip process conforming to ASTM A 153/A 153M, Class B-2. Reinforcement
shall consist of two or more parallel longitudinal wires not lighter than 9
gauge weld connected with cross wires not lighter than 14 gauge at not
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greater than 8 inches on center. At least one longitudinal wire for each
face of glass block shall be provided. Out-to-out dimension of the
longitudinal wires shall be 1-1/2 inches less than the actual width of the
block. Joint reinforcement in flat sections not less than 8 feet long
shall be provided, except that corner reinforcements and other special
shapes may be shorter.

2.3.2 Strip Anchor

Perforated steel strip shall be not less than 20 gauge, minimum of 1-3/4
inches wide by 24 inches long and galvanized after fabrication.

2.3.3 Wire-Type Anchor

Steel wire shall be not less than 9 gauge of approved design suitable for
use with the panel stiffener provided and galvanized after fabrication.

2.3.4 Expansion Strip

Dense fibrous glass batt or material shall be as recommended by the glass
block manufacturer.

2.3.5 Packing (Backer Rods)

Polyethylene foam, neoprene, or filler shall be as recommended by the
sealant manufacturer.

2.4 PRECAST CONCRETE ITEMS

Trim, lintels, copings, splashblocks and door sills shall be factory-made
units from a plant regularly engaged in producing precast concrete units.
Unless otherwise indicated, concrete shall be 4,000 psi minimum conforming
to Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4
nominal-size coarse aggregate, and minimum reinforcement shall be the
reinforcement required for handling of the units. Clearance of 3/4 inch
shall be maintained between reinforcement and faces of units. Unless
precast-concrete items have been subjected during manufacture to
saturated-steam pressure of at least 120 psi for at least 5 hours, the
items, after casting, shall be either damp-cured for 24 hours or
steam-cured and shall then be aged under cover for 28 days or longer.
Cast-concrete members weighing over 80 pounds shall have built-in loops of
galvanized wire or other approved provisions for lifting and anchoring.
Units shall have beds and joints at right angles to the face, with sharp
true arises and shall be cast with drip grooves on the underside where
units overhang walls. Exposed-to-view surfaces shall be free of surface
voids, spalls, cracks, and chipped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unless otherwise
specified, units shall have a smooth dense finish. Prior to use, each item
shall be wetted and inspected for crazing. Items showing evidence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.4.1 Lintels

Precast lintels, unless otherwise shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be labeled "TOP" or otherwise identified and each lintel
shall be clearly marked to show location in the structure.
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2.4.2 Sills and Copings

Sills and copings shall be cast with washes. Sills for windows having
mullions shall be cast in sections with head joints at mullions and a 1/4
inch allowance for mortar joints. The ends of sills, except a 3/4 inch
wide margin at exposed surfaces, shall be roughened for bond. Treads of
door sills shall have rounded nosings.

2.4.3 Splash Blocks

Splash blocks shall be as detailed. Reinforcement shall be the
manufacturer's standard.

2.5 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part
cement, 1/2 part lime and 4-1/2 parts aggregate; Type N cement-lime mortar
proportions shall be 1 part cement, 1 part lime and 6 parts aggregate; when
masonry cement ASTM C 91 is used the maximum air content shall be limited
to 12 percent and performance equal to cement-lime mortar shall be
verified. Verification of masonry cement performance shall be based on
ASTM C 780 and ASTM C 1072. Mortar for prefaced concrete masonry unit
wainscots shall contain aggregates with 100 percent passing the No. 8 sieve
and 95 percent passing the No. 16 sieve. Pointing mortar in showers and
kitchens shall contain ammonium stearate, or aluminum tri-stearate, or
calcium stearate in an amount equal to 3 percent by weight of cement used.
Cement shall have a low alkali content and be of one brand. Aggregates
shall be from one source.

2.5.1 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C
494M, Type C.

2.5.2 Coloring

Mortar coloring shall be added to the mortar used for exposed masonry
surfaces to produce a uniform color matching the block work. Mortar
coloring shall not exceed 3 percent of the weight of cement for carbon
black and ten percent of the weight of cement for all other pigments.
Mortar coloring shall be chemically inert, of finely ground limeproof
pigment, and furnished in accurately pre-measured and packaged units that
can be added to a measured amount of cement.

2.6 GROUT

Grout shall conform to ASTM C 476. Cement used in grout shall have a low
alkali content. Grout slump shall be between 8 and 10 inches. Grout shall
be used subject to the limitations of Table III. Proportions shall not be
changed and materials with different physical or chemical characteristics
shall not be used in grout for the work unless additional evidence is
furnished that the grout meets the specified requirements.

2.6.1 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
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subject to approval. Accelerating admixture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C
494M, Type C.

2.6.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire,
fiberglass, or expanded metal.

2.7 ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2. Steel wire
used for anchors and ties shall be fabricated from steel wire conforming to
ASTM A 82. Anchors and ties shall be sized to provide a minimum of 5/8 inch
mortar cover from either face.

2.7.1 Wire Mesh Ties

Wire mesh for tying 4 inch thick concrete masonry unit partitions to other
intersecting masonry partitions shall be 1/2 inch mesh of minimum 16 gauge
steel wire. Minimum lengths shall be not less than 12 inches.

2.7.2 Wwall Ties

Wall ties shall be rectangular-shaped or Z-shaped fabricated of 3/16 inch
diameter zinc-coated steel wire. Rectangular wall ties shall be no less
than 4 inches wide. Wall ties may also be of a continuous type conforming
to paragraph JOINT REINFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U-shaped elements fabricated of
3/16 inch diameter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maximum of 1/2 inch
eccentricity between each element of the tie. Play between pintle and eye
opening shall be not more than 1/16 inch. The pintle and eye elements
shall be formed so that both can be in the same plane.

2.7.3 Bar Pogitioners

Bar positioners, used to prevent displacement of reinforcing bars during
the course of construction, shall be factory fabricated from 9 gauge steel
wire or equivalent, and coated with a hot-dip galvanized finish. Not more
than one wire shall cross the cell.

2.8 JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming
to ASTM A 82, welded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wire shall have zinc coating conforming
to ASTM A 153/A 153M, Class B-2. All wires shall be a minimum of 9 gauge.
Reinforcement shall be ladder type design, having one longitudinal wire in
the mortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcement shall be placed a minimum of 5/8 inch cover
from either face. The distance between crosswires shall not exceed 16
inches. Joint reinforcement for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcement shall be provided
with factory formed corners and intersections. If approved for use, joint
reinforcement may be furnished with adjustable wall tie features.

2.9 REINFORCING STEEL BARS AND RODS
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Reinforcing steel bars and rods shall conform to ASTM A 61S/A 61SM, Grade
60.

2.10 CONTROL JOINT KEYS

Control joint keys shall be a factory fabricated solid section of natural
or synthetic rubber (or combination thereof) conforming to ASTM D 2000 or
polyvinyl chloride conforming to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a so0lid shear section not less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or minus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in masonry unit jamb sash
grooves. The control joint key shall be flexible at a temperature of minus
30 degrees F after five hours exposure, and shall have a durometer hardness
of not less than 70 when tested in accordance with ASTM D 2240.

2.11 EXPANSION-JOINT MATERIALS

Backer rod and sealant shall be adequate to accommodate joint compression
equal to 50 percent of the width of the joint. The backer rod shall be
compressible rod stock of polyethylene foam, polyurethane foam, butyl
rubber foam, or other flexible, nonabsorptive material as recommended by
the sealant manufacturer. Sealant shall conform to Section 07900 JOINT
SEALING.

PART 3 EXECUTION
3.1 ENVIRONMENTAL REQUIREMENTS
3.1.1 Hot Weather Installation

The following precautions shall be taken if masonry is erected when the
ambient air temperature is more than 99 degrees F in the shade and the
relative humidity is less than 50 percent. All masonry materials shall be
shaded from direct sunlight; mortar beds shall be spread no more than 4 feet
ahead of masonry; masonry units shall be set within one minute of spreading
mortar; and after erection, masonry shall be protected from direct exposure
to wind and sun for 48 hours.

3.1.2 Cold wWeather Installation

Before erecting masonry when ambient temperature or mean daily air
temperature falls below 40 degrees F, a written statement of proposed cold
weather construction procedures shall be submitted for approval. The
following precautions shall be taken during all cold weather erection.

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deemed frozen and damaged shall
be removed before continuing construction of those sections.

a. Air Temperature 40 to 32 Degrees F. Sand or mixing water shall be
heated to produce mortar temperatures between 40 and 120 degrees F.

b. Air Temperature 32 to 25 Degrees F. Sand and mixing water shall
be heated to produce mortar temperatures between 40 and 120

SECTION 04200 Page 8
June 24, 2002



WATER TREATMENT FACILITY 100% DESIGN

degrees F. Temperature of mortar on boards shall be maintained
above freezing.

c. Air Temperature 25 to 20 Degrees F. Sand and mixing water shall
be heated to provide mortar temperatures between 40 and 120
degrees F. Temperature of mortar on boards shall be maintained
above freezing. Sources of heat shall be used on both sides of
walls under construction. Windbreaks shall be employed when wind
is in excess of 15 mph.

d. Air Temperature 20 Degrees F and below. Sand and mixing water
shall be heated to provide mortar temperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
maintain air temperature above 32 degrees F. Temperature of units
when laid shall not be less than 20 degrees F.

3.1.2.2 Completed Masonry and Masonry Not Being Worked On

a. Mean daily air temperature 40 to 32 degrees F. Masonry shall be
protected from rain or snow for 24 hours by covering with
weather-resistive membrane.

b. Mean daily air temperature 32 to 25 degrees F. Masonry shall be
completely covered with weather-resistant membrane for 24 hours.

c. Mean Daily Air Temperature 25 to 20 degrees F. Masonry shall be
completely covered with insulating blankets or equally protected
