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SECTI ON 01312

QUALI TY CONTROL SYSTEM ( QCS)

PART 1 GENERAL

1

1 GENERAL

The Governnent will use the Resident Managenent System for W ndows (RVS-W
to assist inits nonitoring and adm nistration of this contract. The
Contractor shall use the Governnent-furni shed Construction Contractor

Modul e of RMS-W ndows, referred to as QCS (QC for Quality Control), to
record, mmintain, and submit various information throughout the contract
period. This joint Governnent-Contractor use of RVMS-Wand QCS wil |l
facilitate el ectronic exchange of information and overall managenent of the
contract. QCS provides the neans for the Contractor to input, track, and
electronically share information with the Governnent in the follow ng areas:

Admi ni stration

Fi nances

Quality Control
Submittal Monitoring
Schedul i ng

| nport/ Export of Data

1.1 Cor respondence and El ectroni c Comruni cati ons

For ease and speed of conmunications, both Governnent and Contractor will,
to the maxi num extent feasi bl e, exchange correspondence and ot her docunents
in electronic format. Correspondence, pay requests and ot her docunents
conprising the official contract record shall also be provided in paper
format, with signatures and dates where necessary. Paper docunents will
govern, in the event of discrepancy with the electronic version

.1.2 O her Factors

Particular attention is directed to Contract C ause, "Schedules for
Construction Contracts", Contract O ause, "Paynents", Section 01320,
"Project Schedul e", Section 01330, SUBM TTAL PROCEDURES, and Section 01451
CONTRACTOR QUALI TY CONTROL, which have a direct relationship to the
reporting to be acconplished through QCS. Also, there is no separate
paynment for establishing and maintai ning the QCS database; all costs

associ ated therewith shall be included in the contract pricing for the work.

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
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ENG NEERI NG MANUALS (EM

EM 385-1-1 U.S. Arny Corps of Engineers Safety and
Heal th Requi renent Manual

.3 QCS SOFTWARE
QCS is a Wndows-based programthat can be run on a stand-al one personal
conputer or on a network. The Government will nake avail able the QCS
software to the Contractor after award of the construction contract. Prior
to the Pre-Construction Conference, the Contractor shall be responsible to
downl oad, install and use the |atest version of the QCS software fromthe
Government's RMB Internet Website. Upon specific justification and request
by the Contractor, the Government can provide QCS on 3-1/2" high-density
di skettes or CD-ROM Any program updates of QCS will be nmde available to
the Contractor via the Governnent RVS Website as they becone avail abl e.
.4 SYSTEM REQUI REMENTS

The following |isted hardware and software is the m ni mum system
configuration that the Contractor shall have to run QCS:

Har dwar e
| BM conpatible PC with 200 MHz Pentium or hi gher processor
32+ MB RAM
4 GB hard drive disk space for sole use by the QCS system
3 1/2 inch high-density floppy drive
Conpact di sk (CD) Reader
Col or nonitor

Laser printer conpatible with HP LaserJet 11l or better, with
mnimum4 MB installed nenory.

Connection to the Internet, m ninum 28 BPS
Sof t war e

M5 W ndows 95 or newer version operating system (Ms Wndows NT 4.0
or newer is recomended)

Word Processing software conpatible with MS Word 97 or newer
I nt ernet browser
The Contractor's conputer systemshall be protected by virus

protection software that is regularly upgraded with all issued
manuf acturer's updates throughout the life of the contract.
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El ectronic mail (E-mail) conpatible with M5 Qutl ook
1.5 RELATED | NFORMATI ON
1.5.1 QCSs User CGuide

After contract award, the Contractor shall download instructions for the
installation and use of QCS fromthe Government RMS Internet Wbsite; the
Contractor can obtain the current address fromthe Governnent. In case of
justifiable difficulties, the Governnent will provide the Contractor with a
CD- ROM cont ai ni ng these instructions.

1.5.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager
during the mandatory CQC Trai ning cl ass.

1.6 CONTRACT DATABASE

Prior to the pre-construction conference, the Governnent will provide the
Contractor with basic contract award data to use for QCS. The Governnent
will provide data updates to the Contractor as needed, generally by files
attached to E-mail. These updates will generally consist of submttal

revi ews, correspondence status, QA comments, and other administrative and

QA dat a.

1.7 DATABASE NMAI NTENANCE

The Contracting O ficer the Contractor shall establish, maintain, and
update data for the contract in the QCS database at the Contractor's site
office. Data updates to the Governnent shall be submtted by E-mail with
file attachnents, e.g., daily reports, schedul e updates, paynent requests.
If permtted by the Contracting Oficer, a data diskette or CD-ROM may be
used instead of E-nmil (see Paragraph DATA SUBM SSI ON VI A COVPUTER DI SKETTE
OR CD-ROM). The QCS database typically shall include current data on the
followi ng itens:

1.7.1 Adni ni strati on
1.7.1.1 Contractor |Information

The dat abase shall contain the Contractor's nane, address, telephone
nunbers, managenent staff, and other required itens. Wthin 14 cal endar
days of receipt of QCS software fromthe Governnent, the Contractor shall
deliver Contractor administrative data in electronic format via E-mail.

1.7.1.2 Subcontractor I nformation

The dat abase shall contain the name, trade, address, phone nunbers, and
other required infornmation for all subcontractors. A subcontractor nust be
listed separately for each trade to be perforned. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in QCS. Wthin 14
cal endar days of receipt of QCS software fromthe Governnent, the
Contractor shall deliver subcontractor adm nistrative data in electronic
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format via E-mail.
.7.1.3 Cor respondence

Al'l Contractor correspondence to the Governnent shall be identified with a
serial nunber. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's hone
(rmain) office shall be prefixed with "H'. Letters shall be nunbered
starting from0001. (e.g., H 0001 or S-0001). The Governnent's letters to
the Contractor will be prefixed with "C'

.7.1.4 Equi pnent

The Contractor's QCS database shall contain a current |ist of equi pnment
pl anned for use or being used on the jobsite, including the nbst recent and
pl anned equi pnent inspection dates.

.7.1.5 EM 385-1-1, Corps of Engineers Safety Manual and RMS Li nkage

Upon request, the Contractor can obtain a copy of the current version of
the Safety Manual, EM 385-1-1, on CD. Data on the CD will be accessible
t hrough QCS, or in stand-al one node.

.7.2 Fi nances
.7.2.1 Pay Activity Data

The QCS dat abase shall include a |list of pay activities that the Contractor
shal | develop in conjunction with the construction schedule. The sum of

all pay activities shall be equal to the total contract anmount, including
nodi fications. Pay activities shall be grouped by the Contract Line Item
Nunmber (CLIN), and the sumof the activities shall equal the anpbunt of each
CLIN. The total of all CLINs equals the Contract anount.

.7.2.2 Paynment Requests

Al'l progress paynent requests shall be prepared using QCS. The Contractor
shal | conplete the paynent request worksheet and include it with the
paynment request. The work conpl eted under the contract, neasured as
percent or as specific quantities, shall be updated at |east nonthly.
After the update, the Contractor shall generate a paynent request report
using QCS. The Contractor shall submt the paynent requests with
supporting data by E-mail with file attachnent(s). |If permtted by the
Contracting Oficer, a data diskette may be used instead of E-nail. A

si gned paper copy of the approved paynent request is also required, which
shall govern in the event of discrepancy with the electronic version

. 7.3 Quality Control (QQ

QCS provides a neans to track inplenentation of the 3-phase QC Control
System prepare daily reports, identify and track deficiencies, docunent
progress of work, and support other contractor QC requirenents. The
Contractor shall nmaintain this data on a daily basis. Entered data wll
automatically output to the QCS generated daily report. The Contractor
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shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tine required in Section 01451, CONTRACTOR QUALITY CONTROL. Wthin
seven cal endar days of CGovernnent acceptance, the Contractor shall subnmit a
data di skette or CO-ROMreflecting the information contained in the
accepted CQC Pl an: schedule, pay activities, features of work, submttal
regi ster, QC requirenents, and equi pnent |ist.

.7.3.1 Daily Contractor Quality Control (CQC) Reports.

QCS includes the neans to produce the Daily CQC Report. The Contractor nay
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
suppl enental reports by the Contractor shall be summari zed and consol i dated
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submtted as required by Section 01451, CONTRACTOR QUALI TY CONTROL.

Reports shall be submitted electronically to the Government using E-mail or
di skette within 24 hours after the date covered by the report. Use of

ei ther node of submittal shall be coordinated with the governnent
representative. The Contractor shall also provide the Governnent a signed
printed copy of the daily CQC report.

.7.3.2 Def i ci ency Tracki ng.

The Contractor shall use QCS to track deficiencies. Deficiencies
identified by the Contractor will be nunerically tracked using QC punch
list itens. The contractor shall nmaintain a current |og of its QC punch
list itens in the QCS database. The Government will |og the deficiencies
it has identified using its QA punch list. The Governnent's QA punch |i st
itenms will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list itens.

.7.3.3 Thr ee- Phase Control Meetings

The Contractor shall maintain schedul ed and actual dates and tines of
preparatory and initial control neetings in QCS

.7.3. 4 Acci dent/ Saf ety Tracki ng.

The Governnment will issue safety conmments, directions, or gui dance whenever
safety deficiencies are observed. The Governnent's safety coments will be
included inits export file to the Contractor. The Contractor shal
regul arly update the correction status of the safety comments. In

addition, the Contractor shall utilize QCS to advise the Government of any
accidents occurring on the jobsite. This brief supplenental entry is not
to be considered as a substitute for conpletion of nandatory reports, e.g.
ENG Form 3394 and OSHA Form 200.

.7.3.5 Features of Wirk
The Contractor shall include a conplete list of the features of work in the
QCS database. A feature of work nay be associated with nultiple pay

activities. However, each pay activity (see subparagraph "Pay Activity
Dat a" of paragraph "Finances") will only be linked to a single feature of
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wor k.
.7.3.6 QC Requi renents

The Contractor shall develop and maintain a conplete |ist of QC testing,
transferred and installed property, and user training requirenents in QCS.
The Contractor shall update all data on these QC requirenents as work
progresses, and shall pronptly provide this information to the Governnent

via QCS.
. 7.4 Submi ttal Managenent

The Governnment will provide the initial subnmittal register, ENG Form 4288,
SUBM TTAL REG STER, in electronic format. Thereafter, the Contractor shall
maintain a conplete list of all submittals, including conpletion of all
data colums as described in Section 01330, SUBM TTAL PROCEDURES. Dates on
which submittals are received and returned by the Governnment will be
included in its export file to the Contractor. The Contractor shall use
Qs to track and transmt all subnmittals. ENG Form 4025, subnittal
transmttal form and the submittal register update, ENG Form 4288, shall
be produced using QCS. RVMB-Wwi || be used to update, store and exchange
submittal registers and transmittals, but will not be used for storage of
actual submittals.

.7.5 Schedul e

The Contractor shall devel op a construction schedul e consisting of pay
activities, in accordance with Section 01320, PRQIECT SCHEDULE, as
applicable. This schedule shall be input and nmaintained in the QCS

dat abase either manually or by using the Standard Data Exchange For nat
(SDEF) (see Section 01320 PRQJIECT SCHEDULE). The updated schedul e data
shal |l be included with each pay request subnitted by the Contractor.

.7.6 | mport/ Export of Data

QCS includes the ability to export Contractor data to the Governnent and to
i mport submittal register and ot her Government-provided data, and schedul e
dat a usi ng SDEF.

. 8 | MPLEMENTATI ON

Contractor use of QCS as described in the preceding paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Governnent wth
regul ar dat abase updates. CS shall be an integral part of the
Contractor's managenment of quality control.

.9 DATA SUBM SSI ON VI A COVWPUTER DI SKETTE OR CD- ROM

The Governnent-preferred nmethod for Contractor's subm ssion of updates,
paynment requests, correspondence and other data is by E-mail with file
attachment (s). For locations where this is not feasible, the Contracting
Oficer may pernmit use of conputer diskettes or CD-ROM for data transfer.
Data on the disks or CDs shall be exported using the QCS built-in export
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function. |If used, diskettes and CD-ROVe will be submtted in accordance
with the follow ng:

1.9.1 File Medi um

The Contractor shall submt required data on 3-1/2" doubl e-sided

hi gh-density diskettes fornatted to hold 1.44 MB of data, capable of
runni ng under M crosoft Wndows 95 or newer. Alternatively, CD ROV may be
used. They shall conformto industry standards used in the United States.
Al data shall be provided in English.

1.9.2 D sk or CD- ROM Label s

The Contractor shall affix a pernanent exterior |abel to each diskette and
CD-ROM submitted. The | abel shall indicate in English, the QCS fil e naneg,
full contract nunber, project nane, project |ocation, data date, name and
t el ephone nunber of person responsible for the data

1.9.3 Fil e Nanes

The Governnment will provide the file names to be used by the Contractor
with the QCS software.

1.10 MONTHLY COORDI NATI ON MEETI NG

The Contractor shall update the QCS dat abase each workday. At |east
nonthly, the Contractor shall generate and submit an export file to the
CGovernment with schedul e update and progress paynent request. As required
in Contract Clause "Paynents", at |east one week prior to subnmttal, the
contractor shall neet with the Government representative to reviewthe
pl anned progress paynent data subm ssion for errors and onissions.

The contractor shall make all required corrections prior to Governnent
acceptance of the export file and progress paynent request. Paynent
requests acconpani ed by inconplete or incorrect data submttals will be
returned. The Governnment will not process progress paynents until an
acceptabl e QCS export file is received.

1.11 NOTI FI CATI ON OF NONCOWPLI ANCE
The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the requirenments of this specification. The Contractor
shal | take imredi ate corrective action after recei pt of such notice. Such
notice, when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 01320

PRQJECT SCHEDULE

PART 1 GENERAL
1.1 ELECTRONI C SCHEDULE REQUI REMENT

The Project Schedule to be prepared by the Contractor shall be

el ectronically prepared using software capabl e of generating a data file in
the Standard Data Exchange Format (SDEF). The Project Schedul e shal

consi st of a network anal ysis system as described below. |In preparing this
systemthe scheduling of Construction is the sole responsibility of the
contractor. The requirement for the systemis included to assure adequate
pl anning in the execution of the work and to assist the Contracting Oficer
i n appraising the reasonabl eness of the proposed schedul e and eval uati ng
progress of the work for the purposes of paynent.

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submittal s

Prelimnary Project Schedule; G

Initial Project Schedule; G

Peri odi ¢ Schedul e Updates; G

Two copi es of the schedul es showi ng codes, val ues, categories,
nunbers, itens, etc., as required

SD- 06 Test Reports

Narrative Report.
Schedul e Reports.

Two copies of the reports showi ng nunbers, descriptions, dates,
float, starts, finishes, durations, sequences, etc., as required.

SD-07 Certificates
Qualifications; G

Docunent ati on showi ng qualifications of personnel preparing
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schedul e reports.
3 QUALI FI CATI ONS

The Contractor shall designate an authorized representative who shall be
responsi ble for the preparation of all required project schedule reports.
This person shall have previously created and revi ewed computerized
schedul es. Qualifications of this individual shall be submtted to the
Contracting O ficer for reviewwth the Prelimnary Project Schedul e
subm ssi on

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 GENERAL

Pursuant to the Contract C ause, SCHEDULE FOR CONSTRUCTI ON CONTRACTS, a
Proj ect Schedul e as descri bed bel ow shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
managenent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project shall also contribute
i n devel opi ng and nai ntai ning an accurate Project Schedule. The approved
Proj ect Schedul e shall be used to neasure the progress of the work, to aid
in evaluating tinme extensions, and to provide the basis of all progress
paynments.

.2 BASI S FOR PAYMENT

The schedul e shall be the basis for neasuring Contractor progress. Lack of
an approved schedul e or scheduling personnel shall result in an inability
of the Contracting Officer to evaluate Contractor progress for the purposes
of payment. Failure of the Contractor to provide all information, as
specified below, shall result in the disapproval of the entire Project
Schedul e subnission and the inability of the Contracting Oficer to

eval uate Contractor progress for paynment purposes. |In the case where

Proj ect Schedul e revi sions have been directed by the Contracting Oficer
and those revisions have not been included in the Project Schedule, then
the Contracting Officer may hold retainage up to the nmaxi num al |l owed by
contract, each paynent period, until revisions to the Project Schedul e have
been made.

.3 ELECTRONI C PROJECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirenents of this
specification. Failure of the Contractor to neet the requirenents of this
specification shall result in the disapproval of the schedule. Manually
generated schedules will not be accepted.

The system noted below is capable of generating a file in the Standard Data

Exchange Format (SDEF). All electronic data submittals shall be in SDEF
SDEF information is available fromthe Contracting Oficer
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Vendor/ System wi t h SDEF support:

Pri mavera Systens PRI MAVERA PRQIECT PLANNER ( P3)

.3.1 Use of the Critical Path Method

The Critical Path Method (CPM of network cal cul ation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedul e in either the Precedence D agram Method (PDM or the Arrow D agram
Met hod (ADM) .

. 3.2 Level of Detail Required

Wth the exception of the prelimnary schedul e subnission, the Project
Schedul e shall include an appropriate |evel of detail. Failure to devel op
or update the Project Schedule or provide data to the Contracting O ficer
at the appropriate level of detail, as specified by the Contracting
Oficer, shall result in the disapproval of the schedule. The Contracting
Oficer will use, but is not limted to, the follow ng conditions to
determ ne the appropriate |evel of detail to be used in the Project
Schedul e.

.3.2.1 Activity Durations

Contractor subm ssions shall follow the direction of the Contracting

O ficer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determ ned

bet ween paynent periods (usually less than 2 percent of all non-procurenent
activities' Original Durations shall be greater than 20 days).

.3.2.2 Procurenent Activities

Tasks related to the procurenent of long | ead materials or equi pnent shal
be included as separate activities in the project schedule. Long |ead
materi al s and equi pnent are those materials that have a procurenent cycle
of over 90 days. Exanples of procurement process activities include, but
are not limted to: submittals, approvals, procurenent, fabrication
delivery, installation, start-up, and testing.

.3.2.3 Gover nment Activities

CGovernment and ot her agency activities that could inpact progress shall be
shown. These activities include, but are not linmted to: approvals,

i nspections, utility tie-in, Governnent Furnished Equi pnent (GFE) and
notice to proceed for phasing requirenents.

.3.2. 4 Responsi bility

Al activities shall be identified in the project schedule by the party
responsi ble to performthe work. Responsibility includes, but is not
limted to, the subcontracting firm contractor work force, or government
agency performng a given task. The responsible party for each activity
shall be identified by the Responsibility Code.
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.3.2.5 Wor k Areas

Al activities shall be identified in the project schedule by the work area
in which the activity occurs. Activities shall not be allowed to cover
nore than one work area. The work area of each activity shall be
identified by the Work Area Code.

.3.2.6 Modi fication or C ai m Nunber

Any activity that is added or changed by contract nodification or used to
justify clainmed tine shall be identified by a nmod or claimcode that
changed the activity. Activities shall not belong to nore than one

nodi fication or claimitem The nodification or claimnunber of each
activity shall be identified by the Mod or C ai m Nunber.

.3.2.7 Bid Item

Al activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. An activity shall not contain work in nore
than one bid item The bid itemfor each appropriate activity shall be
identified by the Bid Item Code.

.3.2.8 Feature of Work

Al activities shall be identified in the project schedule according to the
feature of work to which the activity belongs. Feature of work refers, but
is not limted to a work breakdown structure for the project. The feature
of work for each activity shall be identified by the Feature of Wrk Code.

. 3.3 Schedul ed Proj ect Conpletion

The schedule interval shall extend from notice-to-proceed to the contract
conpl etion date

.3.3.1 Project Start Date

The schedul e shall start no earlier than the date that the Notice to
Proceed (NTP) was acknow edged. The Contractor shall include as the first
activity in the project schedule an activity called "Start Project". The
"Start Project" activity shall have: a "ES" constraint, a constraint date
equal to the date that the NTP was acknow edged, and a zero day duration

.3.3.2 Constraint of Last Activity

Conpl etion of the last activity in the schedule shall be constrained by the
contract conpletion date. Calculation on project updates shall be such
that if the early finish of the last activity falls after the contract
conpletion date, then the float cal culation shall reflect a negative fl oat
on the critical path. The Contractor shall include as the last activity in
the project schedule an activity called "End Project". The "End Project”
activity shall have: a "LF" constraint, a constraint date equal to the
conpletion date for the project, and a zero day duration
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3.3.3.3 Early Project Conpletion

In the event the project schedul e shows conpletion of the project prior to
the contract conpletion date, the Contractor shall identify those
activities that have been accel erated and/ or those activities that are
scheduled in parallel to support the Contractor's "early" conpletion
Contractor shall specifically address each of the activities noted at every
proj ect schedul e update period to assist the Contracting Oficer in

eval uating the Contractor's ability to actually conplete prior to the
contract period.

3.3.4 I nterim Conpl etion Dates

Contractually specified interimconpletion dates shall also be constrained
to show negative float if the early finish date of the last activity in
that phase falls after the interimconpletion date.

3.3.5 Default Progress Data D sal |l owed

Actual Start and Finish dates shall not be autonatically updated by default
nmechani sns that may be included in CPM scheduling software systens. Actua
Start and Finish dates on the CPM schedul e shall match those dates provided
fromContractor Quality Control Reports. Failure of the Contractor to
docunent the Actual Start and Finish dates on the Daily Quality Control
report for every in-progress or conpleted activity and ensure that the data
contained on the Daily Quality Control reports is the sole basis for
schedul e updating shall result in the disapproval of the Contractor's
schedul e and the inability of the Contracting Oficer to evaluate
Contractor progress for paynent purposes.

3.3.6 Qut - of - Sequence Progress

Activities that have posted progress w thout predecessors being conpl eted
(Qut - of - Sequence Progress) will be allowed only on a case-by-case approval
of the Contracting Officer. The Contracting O ficer may direct that
changes in schedule logic be nade to correct any or all out-of-sequence
wor k.

3.3.7 Ext ended Non-Work Peri ods
Desi gnati on of Holidays to account for non-work periods of over 5 days wll
not be allowed. Non-work periods of over 5 days shall be identified by
addition of activities that represent the delays. Mdifications to the
| ogic of the project schedule shall be nade to Iink those activities that
may have been inpacted by the delays to the newy added delay activities.
3.3.8 Negati ve Lags

Lag durations contained in the project schedule shall not have a negative
val ue.

3.4 PRQJECT SCHEDULE SUBM SSI ONS
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The Contractor shall provide the subm ssions as described below. The data
di sk, reports, and network diagrans required for each subm ssion are
contai ned in paragraph SUBM SSI ON REQUI REMENTS.

4.1 Prelimnary Project Schedul e Subm ssion

The Prelimnary Project Schedule, defining the Contractor's planned
operations for the first 90 cal endar days shall be submtted for approval
within 20 cal endar days after Notice to Proceed is acknow edged. The
approved prelimnary schedul e shall be used for paynent purposes not to
exceed 90 cal endar days after Notice to Proceed.

. 4.2 Initial Project Schedul e Subm ssion

The Initial Project Schedule shall be submtted for approval within 60
cal endar days after Notice to Proceed. The schedule shall provide a
reasonabl e sequence of activities which represent work through the entire
project and shall be at a reasonable |evel of detail

. 4.3 Peri odi ¢ Schedul e Updat es

Based on the result of progress neetings, specified in "Periodic Progress
Meetings," the Contractor shall submit periodic schedul e updates. These
subm ssi ons shall enable the Contracting Officer or to assess Contractor's
progress. |If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgerment of the Contracting

O ficer or authorized representative, is necessary for verifying the
contractor's progress, the Contractor shall be deemed not to have provided
an estinate upon which progress paynment may be nmde.

4.4 Standard Activity Coding Dictionary

The Contractor shall submit, with the Initial Project Schedule, a coding
schene that shall be used throughout the project for all activity codes
contained in the schedule. The coding schene submtted shall list the

val ues for each activity code category and translate those values into
proj ect specific designations. For exanple, a Responsibility Code Val ue,
"ELE", nay be identified as "Electrical Subcontractor." Activity code

val ues shall represent the sane infornation throughout the duration of the
contract. Once accepted with the Initial Project Schedul e subm ssion
changes to the activity coding schene nust be accepted by the Contracting
Oficer.

.5 SUBM SSI ON REQUI REMENTS

The following itens shall be submtted by the Contractor for the initia
subm ssion, and every periodic project schedul e update throughout the life
of the project:

.5.1 Dat a Di sks

Two data disks or two sets of data di sks containing the project schedule

shal |l be provided. Data on the disks shall be in the Standard Data
Exchange Format (SDEF), in accordance with ER-1-1-11, PROGRESS, SCHEDULES,
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AND NETWORK ANALYSI S SYSTEMS, Appendi x A, Standard Data Exchange For nat
Speci fication (attached at the end of this Project Schedul e specification

.5.1.1 File Medi um

Required data shall be submtted on 3.5-inch disks, formatted to hold 1.44
MB of data, under the MsS-Wndows operating system

.5.1.2 D sk Labe

A permanent exterior |abel shall be affixed to each disk submtted. The

| abel shall indicate the type of schedule (Initial, Update, or Change),
full contract nunber, project nane, project |ocation, data date, name and
t el ephone nunber or person responsi ble for the schedule, and the operating
system and version used to format the disk.

.5.1.3 Fil e Nanme

Each file submtted shall have a nane related to either the schedul e data
date, project name, or contract nunber. The Contractor shall develop a
nam ng convention that will ensure that the nanes of the files subnmtted
are unique. The Contractor shall submt the file nam ng convention to the
Contracting O ficer for approval.

.5.2 Narrative Report

A Narrative Report shall be provided with each update of the project
schedule. This report shall be provided as the basis of the Contractor's
progress paynment request. The Narrative Report shall include: a
description of activities along the critical path(s), a description of
current and antici pated problem areas or delaying factors and their inpact,
and an expl anation of corrective actions taken

.5.3 Approved Changes Verification

Only project schedul e changes that have been previously approved by the
Contracting Oficer shall be included in the schedul e subm ssion. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes namde since the previous period and relate each change to
docunent ed, approved schedul e changes.

.5.4 Schedul e Reports

The format for each activity for the schedule reports |isted bel ow shall
contain: Activity Nunbers, Activity Description, Oiginal Duration

Remai ning Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shal
be printed for those activities in progress or conpleted.

.5.4.1 Activity Report
Alist of all activities sorted according to activity nunber and then

sorted according to Early Start Date. For conpleted activities the Actua
Start Date shall be used as the secondary sort.
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3.5.4.2 Logi ¢ Report

A list of Preceding and Succeeding activities for every activity in
ascendi ng order by activity nunber and then sorted according to Early Start
Date. For conpleted activities the Actual Start Date shall be used as the
secondary sort.

3.5.4.3 Total Fl oat Report

Alist of all activities sorted in ascending order of total float.
Activities which have the sane ampbunt of total float shall be listed in
ascendi ng order of Early Start Dates.

3.5.4.4 Ear ni ngs Report

A conpilation of the Contractor's Total Earnings on the project fromthe
Notice to Proceed until the npbst recent Monthly Progress Meeting. This
report shall reflect the Earnings of specific activities based on the
agreenents made in the field and approved between the Contractor and
Contracting O ficer at the nost recent Monthly Progress Meeting. Provided
that the Contractor has provided a conplete schedul e update, this report
shal | serve as the basis of determ ning Contractor Payment. Activities
shal |l be grouped by bid itemand sorted by activity nunbers. This report
shall: sumall activities in a bid itemand provide a bid item percent;
and conplete and sumall bid items to provide a total project percent
conplete. The printed report shall contain, for each activity: Activity
Nunber or "i-node" and "j-node", Activity Description, Oiginal Budgeted
Amount, Total Quantity, Quantity to Date, Percent Conplete (based on cost),
Earnings to Date.

3.5.5 Net wor k Di agram

The network diagram shall be required on the initial schedul e subm ssion
and on nonthly schedul e updat e subni ssions. The network di agram shal

depict and display the order and interdependence of activities and the
sequence in which the work is to be acconplished. The activity or event
nunber, description, duration, and estinated earned val ue shall be shown on
the diagram The Contracting O ficer will use, but is not I[imted to, the
followi ng conditions to review conpliance with this paragraph:

3.5.5.1 Cont i nuous FI ow
Di agrans shall show a continuous flow fromleft to right with no arrows
fromright to left. The activity or event nunber, description, duration
and estinmated earned val ue shall be shown on the di agram

3.5.5.2 Project M| estone Dates

Dat es shall be shown on the diagramfor start of project, any contract
required interimconpletion dates, and contract conpletion dates.

3.5.5.3 Critical Path

SECTI ON 01320 Page 10



WATRLI NE

The critical path shall be clearly shown.
3.5.5.4 Bandi ng

Activities shall be grouped to assist in the understanding of the activity
sequence. Typically, this floww Il group activities by category of work,
work area and/or responsibility.

3.5.5.5 S- Curves

A graph of anticipated earnings (S-Curves) show ng cunul ative earnings for
the duration of the project. The vertical scale shall show

ear ni ngs/ percent conplete from 0% 100% The horizontal scale shall be a
time scale showi ng the cal endar nonths of the project. Three curves shal
be plotted on the sane graph; the earnings/percent conplete based on early
finish dates; the earnings/percent conplete based on late finish dates; the
actual earnings/percent conplete to date.

3.5.5.6 Bar Chart

A bar chart covering the previous nonth's activities and progress, and the
pl anned activities over 3 nonths projected into the future. The chart
shal | al so include actual and antici pated earnings.

3.6 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss paynent shall include a nonthly onsite neeting
or other regular intervals nutually agreed to at the preconstruction
conference. During this neeting the Contractor shall describe, on an
activity by activity basis, all proposed revisions and adjustnments to the
proj ect schedule required to reflect the current status of the project.

The Contracting Oficer will approve activity progress, proposed revisions,
and adj ustnments as appropriate.

3.6.1 Meeting Attendance

The Contractor's Project Manager and Schedul er shall attend the regul ar
progress neeting.

3.6.2 Updat e Submi ssion Fol |l owi ng Progress Meeting
A conpl ete update of the project schedul e containing all approved progress,
revi sions, and adjustnents, based on the regul ar progress neeting, shall be
submtted not later than 4 working days after the nonthly progress neeting.
3.6.3 Progress Meeting Contents
Update information, including Actual Start Dates, Actual Finish Dates,
Remai ni ng Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. The following is a mninmmset of items which the
Contractor shall address, on an activity by activity basis, during each
progress neeting.

3.6.3.1 Start and Fi ni sh Dates
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The Actual Start and Actual Finish dates for each activity currently
i n-progress or conpleted activities.

.6.3.2 Ti me Conpl etion

The estimated Remai ning Duration for each activity in-progress. Tine-based
progress cal cul ati ons nmust be based on Renmaining Duration for each activity.

.6.3.3 Cost Conpl etion

The earnings for each activity started. Paynent will be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities will not be made for work that contains quality defects. A

portion of the overall project anount may be retained based on del ays of
activities.

.6.3.4 Logi ¢ Changes

Al'l logic changes pertaining to Notice to Proceed on change orders, change
orders to be incorporated into the schedule, contractor proposed changes in
wor k sequence, corrections to schedule |ogic for out-of-sequence progress,

| ag durations, and other changes that have been nmade pursuant to contract
provi sions shall be specifically identified and di scussed.

.6.3.5 O her Changes

O her changes required due to delays in conpletion 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 subnittals,
CGovernment Activities, deliveries or work stoppages which make re-pl anni ng
the work necessary, and 3) a schedule which does not represent the actua
prosecution and progress of the work.

.7 REQUESTS FOR Tl ME EXTENSI ONS

In the event the Contractor requests an extension of the contract

conpl etion date, he shall furnish such justification, project schedul e data
and supporting evidence as the Contracting O ficer may deem necessary for a
determ nation as to whether or not the Contractor is entitled to an
extension of tine under the provisions of the contract. Subm ssion of

proof of delay, based on revised activity logic, duration, and costs
(updated to the specific date that the delay occurred) is obligatory to any
approval s.

. 7.1 Justification of Delay

The project schedule shall clearly display that the Contractor has used, in
full, all the float tine available for the work involved with this request.
The Contracting Officer's determnation as to the nunmber of allowabl e days
of contract extension shall be based upon the project schedul e updates in
effect for the tine 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
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time extension to the contract conpletion date

. 7.2 Submi ssi on Requi renents

The Contractor shall submt a justification for each request for a change
in the contract conpletion date of under 2 weeks based upon the nost recent
schedul e update at the tinme of the Notice to Proceed or constructive
direction issued for the change. Such a request shall be in accordance
with the requirenents of other appropriate Contract C auses and shal

i ncl ude, as a m ni mum

a. Alist of affected activities, with their associated project
schedul e activity nunber.

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

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

. 7.3 Addi tional Subnission Requirenents

For any requested tine extension of over 2 weeks, the Contracting O ficer
may request an interimupdate with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting Oficer's request.

. 8 DI RECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlenent of
price and/or tine, the Contractor shall submt proposed schedul e revisions
to the Contracting Oficer within 2 weeks of the NTP being issued. The
proposed revisions to the schedule will be approved by the Contracting

O ficer prior to inclusion of those changes within the project schedul e.

If the Contractor fails to submt the proposed revisions, the Contracting
Oficer may furnish the Contractor suggested revisions to the project

schedul e. The Contractor shall include these revisions in the project
schedul e until revisions are submtted, and final changes and i npacts have
been negotiated. |If the Contractor has any objections to the revisions

furni shed by the Contracting Officer, the Contractor shall advise the
Contracting O ficer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedul e
with the Contracting Oficer's revisions until a nutual agreenent in the

revisions is reached. |f the Contractor fails to submt alternative
revisions within 2 weeks of receipt of the Contracting Oficer's proposed
revisions, the Contractor will be deened to have concurred with the

Contracting Oficer's proposed revisions. The proposed revisions will then
be the basis for an equitable adjustnent for performance of the work.

9 OMERSHI P OF FLOAT
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Fl oat available in the schedule, at any tinme, shall not be considered for
t he exclusive use of either the Governnent or the Contractor.

-- End of Section --
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STANDARD DATA EXCHANGE FORMAT SPECIFICATION
PART 1. GENERAL

1. Application of This Provision: The Standard Data Exchange Format (SDEF) provides a non-
proprietary protocel to exchange project planning and progress data between scheduling systems.

2. File Type and Format: The data file shall consist of a 132 character, freed format, “ASCI" file.
Text shall be left-justificd and numbers shall be right-justified in each field. Data records must
cenform, exactly, to the sequence, column position, maximum length, mandatory values, and field
definitions described below to comply with the SDEF. Unless specifically stated, all numbers shall be
whole numbers. Fields containing numbers shall not be zero filled. All data columns shall be
separated by a single blank cclumn. The file shall not contain blank lines,

3. Usage Notes: Where appropriate, notes regarding proper usage of systems to support the SDEF
have been included in brackets ( [ ] ). These notes are included to assist users in creating SDEF-
compatible files, given the variety of software systems that support the SDEF.

4. Recommended Systems: Several systems have been tested to determine the accuracy of
importing and exporting SDEF files. For information on the current list of recommended systems,
please contact Mr, Stan Green at HQUSACE, (202) 761-0206. Although the cumrently listed system
have been tested other systems may alse be acceptable provided those systems correctly import and
export SDEF files.

5. SDEF Checker Program: A program that checks whether a file meets the SDEF is available free
of charge, A copy of this program may be obtained by written request to: U.S. Ammy Corps of
Engineers, ATTN: Mr. Bill East (CECER-FFA), P.O. Box 9005, Champaign, IL 61826-90005. A
description of the SDEF Checker is also available on the Tnternet and CivilNet.

PART 2- SDEF SPECIFICATION

6. SDEF Organization: The SDEF shall consist of the following records provided in the exact
sequence shown below:
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Paragraph Record

Reference Description Remarks

6.2 ~ Volume Record Mandatory First Line of File

&b Project Record Mandatory Second Line of File
6.c Calendar Record(s) Mandatory One Record Minimum
6.d Holiday Record(s) Mandatory if Holidays Used

6.e Activity Record(s) Mandatory Records

6.t Precedence Record(s) Mandatory for Precedence

6.2 ' Unit Cost Record(s) I Mandatory for Unit Costs

6.h Progress Record(s) Mandatory Records

6.1 File End Record Mandatory Last Line of Disk/File

6.2, Volume Record: The Volume Record shall be used to control the transfer of data that may not
fit on a single disk. The first line in every file used to store SDEF data shalil be the Volume Record.
The Volume Record shall sequentially identify the number of the data transfer disk(s). The Volume
Record shall have the following format:

Column Max.  Req.

RECORD IDENTIFIER 1-4 4 VOLM Fixed Filled
DISK NUMBER 6-7 2 + Number Right Justified

6.2.(1) The RECORD IDENTIFIER is the first four characters of this record. The reguired
value for this field shail be “VOLM". The VOLM record must appear on the first line of the SDEF
data file.

6.a.(2) The DISK NUMBER field shall idemify the number of the data disk used to store the
data exchange information. If all data may be contained on a single disk, this field shall contain the
value of “I”. If more disks are required, then the second disk shall contain the value “2”, the third
disk shall be designated with a “3”, and so on. Identifcation of the last data disk is accomplished in
the Reject End Record.

~ 6.h. Project Record;: The Project Identifier Record shall contain general project
information. Because more than one SDEF file may be required for data transfer between large
projects, the PROJ record shall be the second line of the first SDEF file transferred. The PROJ record
shall contain information in the following format:




Pescription

RECORD IDENTIFIER
DATA DATE

PROJECT IDENTIFIER
PROJECT NAME
CONTRACTOR NAME
ARROW OR PRECEDENCE
CONTRACT NUMBER
PROJECT START
PROJECT END

Column

Fosition

- 4

6- 12
14-17

19-66
68-103
105-103
107-112
114-120
122-128

Max. Req.
Len. Value
FROJ
+
N
48 +
6 N
1 AP
6 y
v
«J

Type

Fixed
ddmmmyy
Alpha,
Alpha.
Alpha,
Fixed
Alpha.
ddmmmyy
ddmmmyy

ER 1-1-11
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Notes

Filled
Filled
Left Justified
Left Justified
Left Tustified
Filled
Left Justified
Filled
Filled

6.b.(1) The RECORD IDENTIFIER is the first four characters of this record. The required
value for this field shall be “PRQJ”. This record shall contain the general project information and
indicates which scheduling method shall be used.

6.b.(2) The DATA DATE is the date of the schedile cajeulation. The abbreviation
“ddmmmyy” refers to a date format that shall translate a date into two numbers for the day, three
letters for the month, and two numbers for the year. For example, March 1, 1999 shall be translated
into OIMar99. This same convention for date formats shall be used throughout the entire data
format. To ensure that dates are translated consistently, the following abbreviations shall be used for
the three character month code:

Abbreviation Month

JAN Janunary
FEB February
MAR March
APR April
MAY May

JUN June
JUL July

AUG August
SEP September
QCT October
NOV November
DEC December
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6.b.(3) The PROJECT IDENTIFIER is a maximum four character abbreviation for the
schedufe. These four characters shall be used to uniquely identify the project and specific update as
agreed upon by Contractor and Contracting Officer. When wiilizing scheduling software these four
characters shall be used to select the project, Software manufacturers shall provide information to
users to ensure that data importing programs do not automatically overwrite other schedules with the
same PROIECT IDENTIFIER.

6.5.{4) The PROIECT NAME field shall contain the name and location of the project edited
to fit the space provided. The data appearing here shall appear on scheduling software reports, The
abbreviation “Alpha” refers to an “Alphanumeric”field value and shall be used throughout the
remainder of this specification.

6.b.(3) The CONTRACTOR NAME field shall contain the Construction Contractor’s name,
edited to fit the space provided.

6.b.(6) The ARRCW OR PRECEDENCE field shall indicate which method shall be used for
calculation of the schedule. The value “A” shall signify the Arrow Diagramming Method. The value
“P* shall signify the Precedence Diagramming Method. The ACTIVITY ID field of the Activity
Record shall be interpreted differently depending on the value of this field. The Precedence Record
shail be required if the value of this field is “P”. {Usage note: software systems may not support both
arrow and precedence diagramming. It is recommended that the selection of the type of network be
based on the capabilities of the software used by project partners.}

.- 6.b.(7) The CONTRACT NUMBER ficld shall contain the contract number for the project,
For example, the construction contract number DACAS85-89-C-0001 shall be entered into this field as
“§90001",

- 6b.(8) The PROJECT START field shall contain the date that the Contractor acknowledges
the Notice to Proceed (NTP). [Usage note: Software systems may use a project start date to constrain
the first activity of a network. To ensure consistent scheduling calculations across products, it is
recommended that the first activity in the schedule contain an EARLY START constraint and a
software system’s PROJECT START date only be used to report on the project’s start date.]

6.0.(9) The PROJECT END field shall contain the date that the Centractor plans to complete
the work as approved by the Contracting Officer. [Usage note: software systems may use a project
end date to constrain the last activity of a network. To ensure consistent scheduling calculations
across products, it is recommended that the last activity in the schedule contain an EARLY START
constraint and a software system's PROJECT END date only be nsed to report on the project’s end
date.]

6.c. Calendar Record: The Calendar Record(s) shall follow the Project Identifier Recerd in
the first disk of data transferred. A minimum of one Calendar Record shall be required for all data
exchange activity files. The format for the Calendar Record shall be as foilows:
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Column  Max. Req.
RECORD IDENTIFIER 1-4 4 CLDR Fixed  Filled
CALENDAR CODE 6-6 1 A Alpha,  Filled
WORKDAYS 8-14 7 SMTWTES  Fixed Filled _
CALENDAR DESCRIPTION 16-45 30 A Alpha,  Left Justified

6.c.(1) The RECORD IDENTIFIER shall always begin with "CLDR” 1o identify it as a
Calendar Record. Fach Calendar Record used shall have this identification in the first four columns.
[Usage note: Systems contain a variety of calendar options. It is recommended that the least
common denominator of calendar features between the systems be used as the basis for creating the
SDEF file fot a given project.]

6.c.(2) The CALENDAR CODE shall be used in the activity records to signify that this

- calendar is associated with the activity. [Usage note: Some systems do uot allow for ‘alphanumeric

CALENDAR CODES, but only allow positive integers from 1 to 9. It is recommended that only

positive integers be used for the CALENDAR CODE field to support the widest variety of scheduling
systems, ]

6.c.(3) The WORKDAYS field shall contain the work-week pattern selected with “Y", for
Yes, and “N”, for No. The first character shall be Sunday and the last character Saturday. An
example of a typical five (5) day work-week would be NYYYYYN. A seven (7) day work-week
would be YYYYYYY.

6.c.(4) The CALENDAR DESCRIPTION shall be used to briefly describe the calendar used,

6.d. Hollday Record: The Holidey Record(s) shall follow the Calendar Record(s} in the
first disk of data transferred. There may be calendars without any holidays designated or several
Holiday Records for each Calendar Record(s). The format for the Holiday Record shall be as follows:
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Column Max. Req.

Description Pasition Len. VMalwe  Type Notes
RECORD IDENTIFIER 1-4 4 HOLI Fixed Filled
CALENDAR CODE 6-6 1 + Alpha, Filled
HOLIDAY DATE 8-14 7 ¥ ddmmmyy Filled
HOLIDAY DATE 16-22 7 - ddmmmyy May be Filled
HOLIDAY DATE 24-30 7 - ddmmmyy May be Filled
HOLIDAY DATE 32-38 7 - ddmmmyy May be Filled
HOLIDAY DATE 40-46 7 - ddmmmyy May be Filled
HOLIDAY DATE 48-54 7 - ddmmmyy May be Filled
HOLIDAY DATE 56-62 7 ) ddmmmyy May be Filled
HOLIDAY DATE 64-70 7 B ddmmmyy May be Filled
HOLIDAY DATE 72-78 7 - ddmmmyy May be Filled
HOLIDAY DATE 80-86 7 - ddmmmyy May be Filled
HOLIBAY DATE 88-94 7 - ddmmmyy May be Filled
HOLIDAY DATE 96-102 7 - ddmmmyy May be Filled
HOLIDAY DATE 104-110 7 - ddmmmyy May be Filled
HCLIDAY DATE 112-118 7 - ddmmmyy May be Filled
HOLIDAY DATE 120-126 7 N ddmmmyy May be Filled

G.d:(l) The RECORD IDENTIFIER shall always begin with “HOLI”. Each Holiday Record
used shall have this identification in the first four columns,

6.d.(2) The CALENDAR CODE indicates which work-week calendar the holidays shall be
applied to. More than one HOLI record may be used for a given CALENDAR CODE,

6.d.(3) The HOLIDAY DATE shall contain the date of each individual nen-work day.

6.¢. Activity Records: Activity Records shall follow any Holiday Record(s). If there arc no
Heliday Record(s), then the Activity Records shall follow the Calendar Record(s), There shail be one
Activity Record for every activity in the network. Bach activity shall have one record in the following
format;
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Column Max. Req.
Description Position Len. Valge Type Notes
RECORD IDENTIFIER 14 4  ACTV  Fixed Filled
ACTIVITY ID 6-15 0 Integer See Comment Below
ACTIVITY DESCR. 17-46 30 ¥ Alpha, Loft Justified
ACTIVITY DURATION 48-50 3 \ Integer Right Justified
CONSTRAINT DATE 52-58 7 ddmmmyy  May be Filled
CONSTRAINT TYPR 60-61 2 ESorLF  May be Filled
CALENDAR CODE 63-63 o Alpha. Filled
HAMMOCK CODE 65-65 1 Y, blank  PFixed May be Filled
WORKERS PER DAY 67-69 3 Integer Right Justified
RESPONSIBILITY CODE 71-74 4 Alpha. Left Justified
WORK AREA CODE 76-79 4 Alpha. Left Justified
MOD OR CLAIM NO. 81-86 6 Alpha. Left Justified
BID ITEM 88-93 6 Alpha. Left Justified
PHASE OF WORK 95-96 2 Alpha. Left Justified
CATEGORY OF WORK 98-98 1 Alpha. May be Filled
FEATURE OF WORK 100-128 30 Alpha. Left Justified

_ 6.e.(1) The RECORD IDENTIFIER for each activity description record must begin with the
four character “ACTV"” code, This field shall be used for both the Arrow Diagram Method (ADM)
and Precedence Diagram Method (PDM),

6.c(2) The ACTIVITY ID consists of coding that shall differ, depending on whether the
ADM or PDM method was selected in the Project Record. If the ADM method was selected then the
field shali be interpreted as two right-justified fields of five (5) integers each. If the PDM method
was selected the field shall be interpreted as one (1) right-justified field of ten (10) integers each.
The maximum activity number allowed under this arrangement is 99999 for ADM and 9999999999
for the PDM method. [Usage note: Many systems allow alphanumeric ACTIVITY IDs. While the
SDEF does not strictly, allow the use of alphanumeric values, users may agree to use the ACTIVITY
ID field to exchange alphanumeric data. It is recommended that the ACTIVITY ID be restricted to
integers when one or more of the systems being used for scheduling allows only integer ACTIVITY
1D values.]

6.e.(3) The ACTIVITY DESCRIPTION shall be a maximum of 3¢ characters. Descriptions
must be limited to the space provided.

6.e.(4) The ACTIVITY DURATION contains the estimated original duration for the activity
on the schedule. The duration shall be based upon the work-week designated by the activity’s related
calendar.

6.6.(5) The CONSTRAINT DATE field shall be used to identify a date that the scheduling
system may use to modify float calculations. If there is a date in this field, then there must be a valid
entry in the CONSTRAINT TYPE field.

AL7
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6.6.(6) The CONSTRAINT TYPE field shall be used to identify the way that the scheduling
system shall use the CONSTRAINT DATE to modify schedule float calculations. If there is a value
in this field, then there must be a valid entry in the CONSTRAINT DATE field. The valid values for
the CONSTRAINT TYPE are as follows:

| Defiit

B3 _ The CONSTRAINT DATE shall replace an activity's early start date,
if the early start date is prior to the CONSTRAINT DATE.

LF The CONSTRAINT DATE shall replace an activity’s late finish date,

if the late finish date is after the CONSTRAINT DATE.

[Usage note: Systems provide a wide variety of constraint types that may not be sapported by
other systems. [t is recommended that constraint types be restricted to the values above regardless of
the capabilities of the various systems being used for scheduling.]

6.e.(7) The CALENDAR CODR relates this activity to an appropriate work-week calendar.
The ACTIVITY DURATION must be based on the valid work-week referenced by this CALENDAR
CODE field.

" 6.0.8) The HAMMOCK CODE indicates that a particular activity does not have its own
independent duration, but takes its start dates from the stact date of the preceding activity (or node)
and takes its finish dates from the finish dates of its succeeding activity (or node), If the value of the
HAMMOCK CODE field is “Y”, then the activity is a hammmock activity.

6.6.(9) The WORKERS PER DAY shall contain the average number of workers expected to
work on the activity each day the activity is in progress. If this code is required by project scheduling
specifications, values for this data will be right justified. Activities without workers per day shall
have a value of “0”,

6.e.(10) The RESPONSIBILITY CODE shall identify the subcontractors or major trade
involved with completing the work for the activity. If this code is required by project scheduling
specifications, value for this data will be left justified,

6.6.(11) The WORK AREA CODE shall identify the location of the activity within the
- project. If this code is required by project scheduling specifications, value for this data will be left
Justified,

6.e.(12) The MOD OR CLAIM NUMBER shall uniquely identify activitics that are added or
changed on a construction contract modification, or activities that justify any claimed time
extensions. If this code is required by project scheduling specifications, value for this data will be left
justified.
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6.6.(13) The BID ITEM shall identify the bid item number associated with each activity. If
this code }s required by project scheduling specifications, value for this data will be left justified.

6.2.(14) The PHASE OF WORK shall identify the. timing of a specific activity within the
entire project, If this code is required by project scheduling specifications, value for this data will be
left justified.

6.2.(15) The CATEGORY OF WORK shall identify the general type of work performed by
every activity. If this code is required by project scheduling specifications, value for this data will be
placed in the field.

6.6.(16) The FEATURE OF WORK shall identify a very bread designation of the general
type of work that is being accomplished by the activity. If this code is required by project scheduling
specifications, value for this data will be left justified. [Usage note: Many systems require that
FEATURE OF WORK values be placed in several activity code fields. It is recommended that users
review SDEF documentation to determine the correct way to use a given software system to produce
the FEATURE OF WORK code.]

6.f. Precadence Record: The Precedence Record(s) shall follow the Activity Records if a
Precedence Diagram Method schedule (PDM) is identified in the ARROW OR PRECEDENCE field
of the Project Record. The Precedence Record has the following format:

Column Max. Req.

Description Positionlen. Yake  Type  Notes

RECORD IDENTIFIER 1-4 4 PRED Fixed Filled

ACTIVITY ID 615 10 Y Integer See Comment Below
PRECEDING ACTIVITY17 -26 10 Y Integer See Comment Below
PREDECESSOR TYPE 2R8-28 l \JI 5,FC Filled

LAG DURATION 30-33 a N Integer  Right Justified

6.£.(1) The RECORD IDENTIFIER shall begin with the four characters “PRED” in the first
four columns of the record.

6.£.(2) The ACTIVITY ID identifies the activity whose predecessor shall be specified in this
record.

&.£.(3) The PRECEDING ACTIVITY number is the number of an activity that precedes the
activity noted in the ACTIVITY ID field.

6.f.(4) The PREDECESSOR TYPE field indicates the type of relation that exists between the
chosen pair of activities. Valid PREDECESSOR TYPE fields areas follows:
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Code Definition
5 Start-to-Start relation
F Finish-to-Finish relation
C Finish-to-Start relation

[Usage note: Some systems provide additional predecessor types that may not be supported
by all other systems. It is recommended that predecessor types be restricted to the values above
regardless of the capabilitics of the various systems being used for scheduling.]

6.£.(3) The LAG DURATION field contains the number of days delay between the preceding
and current activity, [Usage note: Some systems allow negative values for the LAG DURATION.
Becanse these valugs are not supported by all other systems, it is recommended that values be
restricted to zero and positive integers.]

6.g. Unit Cost Record: The Unit Cost Record shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Unit Cost Record shall follow any Activity
records. There shail be one Unit Cost Record for every activity that is not a Jump sum activity.
[Usage note: (1) It is recommended that users who wish to exchange unit cost data contact SDEF
vendor representatives to determine the ability of the software system to import/export unit cost
information. (2) If the software being used by each member of the project team supports unit cost
data then users may wish 1o conduct a trial run of the SDEF data exchange with a two or three-
activity network to ensure that unit cost data transfers as expected, If problems are found please
consult vendor representatives for resolution prior to exchange of full project schedules. (3) Unit cost
record data does not, in most systems, result in the correct values being placed in the ACTIVITY
COST and COST TO DATE fields of the Progress (PROG) Record. Users must, at this time,
manually transfer the data from the Unit Cost Record to the Progress Record. .

The fields for this record shall take the following format:

Colufnn Max. Req.

RECORD IDENTIFIER 1-4 4 UNIT  Fixed Filled

ACTIVITY ID 6-15 10 N Integer See Comment Below
TOTAL QTY 17-29 13 v Format 8.4 Right Justified
COST PER UNIT 31-43 13 v Format 8.4 Right Justified

QTY TC DATE 45-57 13 + Format 8.4 Right Justified
UNIT OF MEASURE 59-61 3 y Alpha, Left Justified

6.2.(1) The RECORD IDENTIFIER shall be identified with the four characters ‘UNIT"
placed in the first four columns of the record,
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6.2.(2) The ACTIVITY ID for each activity shall match the format described in the activity
record, Bach activity may have onty one Unit Cost Record.

6.2.(3) The TOTAL QTY is the total amount of material to be used in this activity. This
number consists of eight digits, one decimal point and four more digits. An example of a number in
this format is “11111111.1111". If decimal places are not needed this field shall still contain a
“(000” in columns 25-29. [Usage note: Many systems support a different format for this value
that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the sofiware systems
being used for a given project.]

6.g.(4y The COST PER UNIT is the cost, in dollars and cents, for each unit to be used in this
activity. This number consists of eight digits, one decimal point, and four mere digits. An example
of a number in this format is “11111111.1111". If decimal places are not needed this field shall still
contain a ".0000" in columns 39-43. [Usage note: Many systems support & different format for this
value that does nat include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.] '

6.2.(5) The QTY TO DATE is the quantity of material installed in this activity up to the data
date. This number consists of eight digits, one decimal point, and four more digits. An example of a
number in this format is “11111111,1111", If decimal places are not needed this field shall still
contain a “.0000” in columns 53-57. [Usage note: Many systems support a different format for this
value that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.) '

6.g.(6) The UNIT OF MEASURE is an abbreviation that may be used to describe the units
being measured for this activity. Valid values for this field are any meaningful English or metric
unit, except “L$” for Lump Sum. Lump Sum activities are not to have Unit Cost Records,

6.h. Progress Record: Progress Record(s) shall follow all Unit Cost Record(s). If there are
no Unit Cost Record(s), then the Progress Record(s) shall follow all Precedence Recaords. If the
schedule utilizes the Arrow Diagram Method, then the Progress Record shall follow any Activity
Records. One Progress Record is required for every activity in the Activity Record. The fields for
this Record shall be provided in the following format:
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Column Max. Req.
RECORD IDENTIFIER 1-4 4 PROG Fixed Filled
ACTIVITY ID 65 10 Integer See Comment Below
ACTUAL START DATE 1723 7 N ddmmmyy  Filled if Started
ACTUAL FINISH DATE 2531 7 ¥ ddmmmyy  Filled if Finished
REMAINING DURATION 33-35 3 4 Integer Right Justified
ACTIVITY COST 37-48 12 \ Format 9.2 Right Justified
COST TO DATE 50-61 12 4 Format 9.2 Right Justitied
STORED MATERIAL 63-74 12 Format 9.2  Right Justified
EARLY START DATE 76-82 7 o ddmmmyy  Filled if Not Started
EARLY FINISH DATE 84-90 7 A ddmmmyy  Filled if Not Finished
LATE START DATE 92.68 7 ddmmmyy  Filled if Not Started
LATE FINISH DATE 100-1067 ) ddmmmyy  Filled if Not Finished
FLOAT SIGN 108-1081 +,- Fixed Filled if Not Finished
TOTAL FLOAT 110-1123 v Integer R. Just. if Not Finished

 6.h.(1) The RECORD IDENTIFIER shall begin with the four characters “PROG" in the first
four columns of the record.

6.h.(2) The ACTIVITY ID for each activity for which progress has been posted shall match
the format described in the Activity Record.

6.h.(3) An ACTUAL START DATE is required for all in-progress activities. The ACTUAL
START DATE shall be the same as, or later than, the PROJECT START date contained in the
Project Record. The ACTUAL START DATE shall also be the same as, or prior to, the DATA
DATE contained in the Project Record. If there is an ACTUAL START DATE for an activity that
there must also be a REMAINING DURATION, and the values for the EARLY START DATE and
LATE START DATE are blank. [Usage note: Some systems allow default values for ACTUAL
START DATE if the date is not entered by the user. Because the failure to include a start date for
activities may result in different schedule calculations, it is recommended that the ACTUAL START
DATE be required for all activities in progress,]

6.h.(4) An ACTUAL FINISH DATE is required for all completed activities. If the
REMAINING DURATION of an activity is zero, then there must be an ACTUAL FINISH DATE. If
there is ‘an ACTUAIL FINISH DATE, then values for the EARLY START DATE, LATE START
DATE, EARLY FINISH DATE, LATE FINISH DATE, FLOAT SIGN, and TOTAL FLOAT shall be
blank. [Usage note: Some systems allow default values for ACTUAL FINISH DATE if the date is not
entered by the user, Becanse the failure to include a finish date for activities may result in different
schedule caleulations, it is recommended that the ACTUAL FINISH DATE be required for all
activities in progress.)
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6.1h.(3)AREMAININ G DURATION is required for all activities. Activities that have not
started shall have a remaining duration equal to their original duration. Activities completed based
on time, shall have a zero (0) REMAINING DURATION, [Usage note: Systems have a variety of
“short-cut” methods to determine the REMAINING DURATION value. It is recommended that users
actually consider the time required to complete the remaining work on a given tagk, rather than allow
a system to calculate the remaining duration based on the amount of work that has already been
accomplished.]

6.h.(6) The ACTIVITY COST contains the estimated earned value of the work to be
accomplished in the activity. An example of a number in this format is *1111111 11,117, If decimal
places are not needed this field shall still contain a “,00" in the last three columns of this field.
[Usage note: Users should inquire of software vendors if the user needs to add a zero in the data field
to produce the default value “0.00".]

6.0.(7) The COST TO DATE contains the eamed value for the activity. If there is an
ACTUAL START DATE, then there must also be some value for COST TO DATE. An example of
a number in this format is “111111111.11”, If decimal places are not needed, this field shall still
contain a 00" in the last three columns of this field. The COST TO DATE is not tied to
REMAINING DURATION. For example, if the REMAINING DURATION is “0”, the COST TO
DATE may only be 95% of the ACTIVITY COST. This difference may be used to reflect 5%
retainage for punch list items. [Usage note: Systems implement cost information in different ways.
It is recommended that users catefully review SDEF documentation and test results to determine how
to ensure that SDEF data is exported correctly.]

6.1.(8) The STORED MATERIAL field contains the value of the material that the
Contractor has paid for and is on site or in secure storage areas that is a portion of the COST TO
DATE. An example of a number in this format is “111111111.11", If decimal places are not needed,
this ficld shall still contain a “.00" in the last three columns of this field. [Usage note: Systems

- implement the stored materials field in a variety of ways. Many systems do not enforce STORED
MATERIAL + COST TO DATE < ACTIVITY COST. To avoid potential confusion between
systems, it is recommended that new activities be added to 2 schedule to reflect the cost of large
equipment procurement rather than use the STORED MATERIALS field.]

6.h.(9) The EARLY START DATE indicates the eatliest date possible that an activity can
start as calculated by a CPM scheduling system or other Contracting Officer approved plamning
method. Tf the progress record for an activity contains an ACTUAL START DATE, then this field
shall be blank.

6.h.(10) The BARLY FINISH DATE indicates the earliest date possible that an activity can
finish as calcnlated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shal} be blank.

6.h.(11) The LATE START DATE indicates the latest date that an activity can begin as
calculated by a CPM scheduling system or other Confracting Officer approved planning method, If
the progress record for an activity contains an ACTUAL START DATE, then this field shall be
blank.
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6.h.{12) The LATE FINISH DATE indicates the latest date that an activity can finish as
calcalated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL FINISH DATE, then this field shall be
blank.

6.h.(13) The FLOAT SIGN indicates whether the float time caleulated using a CPM
scheduling system or other Contracting Officer approved planning methed, is positive or negative in
nature, If the progress record for an activity containg an ACTUAIL FINISH DATE, then this field
shall be blank. In the case of zero fleat this field shall be blank.

6.h.(14) The TOTAL FLOAT indicates the total float time. In the Precedence Diagram
Method (PDM), the total float is the difference between the early and late start or finish dates. In the
Arrow Diagram Method {ADM), the total float is equal to the late event time at the end of the
gctivity, minus the sum of the early event time at the start of the activity plus the duratien of the
activity,

6.1, Project End Record: The Project End Record shall be nsed to identify that the data file
is completed. If the ASCII End of File character is encountered, then data import programs shall use
that character to infer that the dafa continues on the next disk. The user shall then be prompted for
the next disk number, based on the VOLM record data, The Project End Record shall be the last
record of the entire data file, and shall have the following format: ’

_ Column Max. Req.

RECORD IDENTIFIER 1-3 3 END  Fixed Filled- -

6.1.(1) The RECORD IDENTIFIER for the Project End Record shall be “END", Data
contained in the data exchange file that occurs after this record shall not be used.
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 SUBM TTAL | DENTI FI CATI ON
Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Submttals

Proj ect Schedul e.

Submi ttal Register.

Safety Pl an

Construction Quality Control Plan
Envi ronmental Control Pl an

Wast e Managenent Pl an.

SD- 02 Shop Drawi ngs

Drawi ngs, diagrans and schedul es specifically prepared to illustrate
sone portion of the work.

Di agrans and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the contractor to show how nultiple systens
and interdisciplinary work will be coordinated.

SD- 03 Product Data

Catalog cuts, illustrations, schedul es, diagrans, perfornmance charts,

i nstructions and brochures illustrating size, physical appearance and
other characteristics of naterials or equipnent for sone portion of the
wor k.

Sanpl es of warranty | anguage when the contract requires extended
product warranties.

SD- 04 Sanpl es

Physi cal exanples of materials, equipnent or workmanship that
illustrate functional and aesthetic characteristics of materials or
product and establish standards by which the work can be judged.

Col or sanples fromthe manufacturer's standard line (or custom col or
sanples if specified) to be used in selecting or approving colors for

t he project.

Fi el d sanpl es and nock-ups constructed on the project site to establish
standards by which the ensuing work can be judged. |ncludes assenblies
or portions of assenblies which are to be incorporated into the project
and those which will be renpved at the conclusion of the work.

SECTI ON 01330 Page 2
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SD- 06 Test Reports

Report signed by an authorized official of testing |laboratory that a
mat eri al, product or systemidentical to the material, product or
systemto be provided has been tested in accord with the specified
requi renents. (Testing nust have been within three years of date of
contract award for the project, unless otherw se specified.)

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

Report which includes findings of a test made at the job site or on a
sanple taken fromthe job site, on portion of work during or after
installation.

I nvestigation reports.

Final testing and acceptance reports.

SD-07 Certificates

Statenents signed by a responsible official of the conmpany that

manuf actured a product, systemor material attesting that product,
systemor material neets the specified requirenents. Mist be dated
after award of the project contract, clearly nane the project and
identify the product, systemor nmaterial being certified, including the
specified required being net.

Docunentation required of the Contractor, or of a supplier, installer
or subcontractor through the contractor, the purpose of which is to
verify the orderly progression of a portion of the work by docunenting
procedures, acceptability of nmethods or personnel qualifications.

2 SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:

2.1 Gover nment Approved

CGovernmental approval is required for extensions of design, critica
materi al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other itenms as designated by the Contracting O ficer
Wthin the terns of the Contract O ause entitled "Specifications and

Drawi ngs for Construction," they are considered to be "shop draw ngs."

. 2.2 Information Only

Al submittals not requiring Governnment approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract O ause referred to above.

.3 APPROVED SUBM TTALS

The Contracting O ficer's approval of submittals shall not be construed as
a conplete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any
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error which nay exist, as the Contractor under the CQC requirenents of this
contract is responsible for dinensions, the design of adequate connections
and details, and the satisfactory construction of all work. After

subm ttal s have been approved by the Contracting O ficer, no resubmttal
for the purpose of substituting materials or equiprment will be considered
unl ess acconpani ed by an expl anation of why a substitution is necessary.

.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected submttal in the formand nunber
of copies specified for the initial submttal. |[If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shall
be given pronptly to the Contracting O ficer.

.5  WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obtained and/or conplete, satisfactory "FI O
subm ttal s have not been received by the Government.

.6 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with this Section.

SD-01 Preconstruction Submittals

Submittal Register (ENG Form 4288); G
Mont hl y updates (ENG form 4288)

Four copies of the conpl eted ENG Form 4288.

Two copies of the nonthly update as specified shall be subnitted
together with the nmonthly progress paynment requests.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those

speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on all
submittals shall be the same as those used in the contract drawi ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready
determ nati on of conpliance with contract requirenents. Prior to
submittal, all itens shall be checked and approved by the Contractor's
Quality Control (CQC) representative and each item shall be stamped,
signed, and dated by the CQC representative indicating action taken.
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Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include items such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nanuals (including parts list);
certifications; warranties; and other such required subnmttals. Submttals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

.2 SUBM TTAL REG STER

At the end of this section is one set of Submittal Forms listing itens of
equi pnrent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals may be required. The Contractor shall use the

gover nient - provi ded software, QCS (see Section 01312), to create the ENG
Form 4288. The Contractor is responsible for conpleting the colums

| abel ed: Activity Nunber, Transmittal Nunber, and Contract Schedul e Dates
on the submttal resister form The conpleted Submittal Resister shall be
submitted to the Contracting Officer for approval within 30 cal endar days
after Notice to Proceed. The subnmit dates and need dates in the submtta
regi ster shall be coordinated with the dates in the Contractor's progress
schedul e. Updates to the Subnittal Resister show ng the Contractor
action codes and actual subnmittal dates with Governnent action codes and
action dates shall be subnmitted monthly together with the nmonthly paynent
request, or until all submittals have been satisfactory conpleted. Wen

t he

progress schedule is revised, the submttal register shall also be revised
and both resubmitted for approval. The approval submittal register wll
serve as a scheduling docunment for subnmittals and will be used to control
subm ttal actions throughout the contract period.

.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and submitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 30 cal endar days
exclusive of mailing tinme) shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in incorrect, inconplete and/or late submttals. An
addi ti onal 15 cal endar days shall be all owed and shown on the register for
revi ew and approval of submittals for food service equipnment, fire
sprinkler and fire alarmsystens, and refrigerati on and HVYAC control

syst ens.

.4 TRANSM TTAL FORM (ENG FORM 4025)
The sanple transmittal form (ENG Form 4025) attached to this section shal

be used for submtting both Governnent approved and information only
submittals in accordance with the instructions on the reverse side of the
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form These forms will be furnished to the Contractor. This formshall be
properly conpleted by filling out all the headi ng bl ank spaces and
identifying each itemsubmtted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet nunber of the
contract drawi ngs pertinent to the data submtted for each item

4.1 USE

A transmittal form (ENG Form 4025) shall be used for submtting both
Government approved and information only submittals. The Contractor shal
use the governnent provided software, QCS (see Section 01312), to create
the Eng Form 4025. A separate transmittal formshall be used for each
specification section. This formshall be properly completed by filling
out all the heading blank spaces and identifying each item subm tted.
Speci al care shall be exercised to ensure proper listing of the

speci fication paragraph and/or sheet number the contract draw ngs pertinent
to the date submitted or each item

4.2 NUMBERI NG

Transmittals shall be nunbered. The transnmittal nunber shall consist of 2
parts, the specification nunber and the sequence number, e.g. 01330-001
Each specification section shall begin with the sequence nunber, 001
Resubnittals shall be identified by a deci mal nunber appended to the
original transmttal nunber, e.g. 01330-001. 1.

.5 SUBM TTAL PROCEDURE

Submttals shall be nmade as foll ows:

.5.1 Pr ocedur es

The Contractor shall establish procedures for purchasing nmaterials and

equi pment, subcontracting, and processing of shop draw ngs, outlining the
responsibilities at each level to insure that adequate revi ew and approval,
tinmely delivery, verification of procedures and proper storage are
provided. Delays in the review and approval process shall not be given
consideration for a tine extension or additional cost, when such delays are
the result of the Contractor's late submittal or failure to provide proper
submittals; or nmake corrections in conpliance with the contract docunents
or the Contracting Officer's conments; or provide a resubmttal because if
an unacceptable original submttal

Submittals to the Contracting Officer are required in the nunber of copies
identified in paragraphs 3.7 and 3.8 and shall be subnmitted to:

U S. Arny Corps of Engineer District, Honolulu
Fort Shafter Resident O fice
Bl dg 230
Fort Shafter, Hawaii 96858-5440
5.2 Devi ati ons

a. For submittals which include proposed deviations requested by the
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Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submittal. The Governnent reserves the
right to rescind inadvertent approval of submittals containing unnoted
devi ati ons.

b. In cases where "trade nanes or equal" are used in the plans and/or
Techni cal Specifications, any "equal" substitution by the Contractor is
considered a variance and will require the Governnent's approval. Approval
action by the Contracting O ficer will not relieve the Contractor of his
quality control responsibility and conpliance with the contract, except for
t hose specific portions of the submittal which clearly highlight the
departures fromthe contract, and which are brought to the attention of the
Government. The Contractor shall be responsible for all corrective
actions, when submittals containing provisions of non-conpliance with the
contract are not specifically brought to the Governnent's attention. Any
associ ated cost or time |oss fromsuch corrective actions shall not be nade
subj ect to a clai magainst the Governnent.

c. Variations fromthe contract requirements nay require an appropriate
contract nodification prior to acceptance by the Government; however, such
pendi ng action shall not be a basis of claimfor tinme or additional cost
agai nst the Governnent, since the Contractor still has the option to conmply
with the original contract requirenents. |If the variation is of a mnor
nature and does not affect a change in cost or tine of performance, a

nodi fication nmay not be issued. Al variations shall neet the standards
set by the contract docunents.

.6 COCORDI NATI ON OF LAYQUTS

The Contractor Quality Control (CQC) organization is responsible for

i nsuring that the shop drawi ngs and subnittals of the different trades are
coordi nated in order that space conflicts during installation/construction
of nmechanical, electrical, architectural, civil, structural and other itens
of work are avoided. The Contractor shall be required to prepare/devel op
coordi nated working | ayout drawi ngs prior to commencenent of any feature of
work, at any contractor tier, unless otherwi se directed by the Contracting
Oficer. These layout drawi ngs shall be reviewed and certified by the CQC
organi zation prior to the start of work in any area. The CQC shall insure
that |layout drawings indicate all necessary features of work, providing for
a coordinated arrangenent of the various installations, giving ful

consi deration for access to installed equipnent/systenms and the future

mai nt enance of these itens. Interference between equi pnrent and systens or
construction materials which cannot be resol ved between Contractor and
subcontracting tiers shall be resolved by the Contracting O ficer at no
additional cost to the Government, if it is determ ned that adequate space
was avail able and installations could have been accomopdated within the
desi gnated construction area through properly coordinated | ayout draw ngs.
One (1) CQC certified copy of all layout draw ngs shall be available for
Governnment's review five (5) working days prior to schedul ed commencenent
of the work. Subm ssion shall be nade upon Governnent's request.

7 CONTRCL OF SUBM TTALS

SECTI ON 01330 Page 7
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The Contractor shall carefully control his procurement operations to ensure
t hat each individual submittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

.8  GOVERNVMVENT APPROVED SUBM TTALS

Upon conpl etion of review of submttals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. 3 copies of the submittal will be retained by the
Contracting O ficer and 1 copy of the subnmittal will be returned to the
Contractor.

.9 | NFORVATI ON ONLY SUBM TTALS

Submittals provided For Information Only (FIO to the Government shall be
submitted in three (3) copies, including resubmttals. Normally submittals
for information only will not be returned. Approval of the Contracting
Oficer is not required on information only subnmttals. The Gover nnment
reserves the right to require the Contractor to resubnit any item found not
to conply with the contract. This does not relieve the Contractor fromthe
obligation to furnish material conforming to the plans and specifications;
will not prevent the Contracting O ficer fromrequiring renoval and

repl acenent of nonconformng material incorporated in the work; and does
not relieve the Contractor of the requirenent to furnish sanples for
testing by the Governnment |aboratory or for check testing by the Governnent
in those instances where the technical specifications so prescribe.

.10 STAWVPS

Stanps used by the Contractor on the submittal data to certify that the
submi ttal neets contract requirenents shall be simlar to the follow ng:

CONTRACTOR

(Fi rm Nane)

| hereby certify that the (material) (equipnent) (article)
shown and marked in this submttal and proposed to be incorporated in
Contract No. (DACA83- - - ), is in conpliance with the contract
drawi ngs and specifications, can be installed in the allocated spaces,
and is approved for use.

S| GNATURE:

TI TLE:

DATE:

SECTI ON 01330 Page 8
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION

FY02 OMA PKG-1 RELOCATE WTR CONNECT BY 162 & 163, PTA, I-E

CONTRACTOR
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NEEDED
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NEEDED
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mO OO

DATE
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DATE FWD
TO APPR
AUTH/

DATE RCD
FROM

DATE FWD
TO OTHER

DATE RCD
FROM OTH
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DATE
OF

MAILED
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CONTR/

DATE RCD
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REvETweER

(m)

REvrEveErR

(n

RO TTON

(P)

RO T

(@

LAY=a14ra Ay e

®

01320

SD-01 Preconstruction Submittals

Preliminary Project Schedule

Initial Project Schedule

Periodic Schedule Updates

SD-06 Test Reports

Narrative Report

Schedule Reports

SD-07 Certificates

Qualifications

01330

SD-01 Preconstruction Submittals

Submittal Register (ENG Form

4288). G

Monthly updates (ENG form 4288)

01780

SD-02 Shop Drawings

As-Built Drawings

SD-03 Product Data

As-Built Record of Equipment and

Materials

Warranty Management Plan

Warranty Tags

Final Clean-Up

01900

SD-01 Preconstruction Submittals

Progress Chart

Bar Chart

SD-02 Shop Drawings

As-Built Drawings

SUBMITTAL FORM,Jan 96
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CONTRACT NO.
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CONTRACTOR
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APPROVING AUTHORITY
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NEEDED

MATERIAL
NEEDED

Z0—-— 40>

mO OO

DATE
OF

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM

DATE FWD
TO OTHER

DATE RCD
FROM OTH

Z0—40>»

moO OO0

DATE
OF

MAILED
TO
CONTR/

DATE RCD
FRM APPR

(a)
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(d)

@
&

()

SOV

(@

1=a

(h)
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(m)
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®

01900

SD-03 Product Data

Recovered Material Report

SD-06 Test Reports

Inspection of Existing Conditions

Dust Control

Excavation/Trenching Clearance

Condition of Contractor's

Operation or Storage Area

SD-07 Certificates

Products Containing Recovered

Materials

02230

SD-03 Product Data

Materials Other Than Salable

34

Timber

02300

SD-03 Product Data

Earthwork

SD-06 Test Reports

Testing

311

SD-07 Certificates

Testing

311

02316

SD-09 Manufacturer’s Field

Reports

Shoring plan

Pre-exjsting Conditions Report

Field Density Tests

3.4.3

Testing of Backfill Materials

3.4.2
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CONTRACT NO.

TITLE AND LOCATION

FY02 OMA PKG-1 RELOCATE WTR CONNECT BY 162 & 163, PTA, I-E

CONTRACTOR
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CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

Z0—-— 40>

mO OO

APPROVAL|MATERIAL
NEEDED | NEEDED

DATE
OF

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM

DATE FWD
TO OTHER

DATE RCD
FROM OTH

Z0—40>»

moO OO0

DATE
OF
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TO
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02510

SD-03 Product Data

Installation

o
—

Waste Water Disposal Method

Satisfactory Installation

SD-06 Test Reports

Bacteriological Disinfection

331

02721

SD-03 Product Data

Equipment

16

SD-06 Test Reports

Sampling and Testing

14

02722

SD-03 Product Data

Plant, Equipment, and Tools

15

SD-06 Test Reports

Sampling and testing

14

Field Density Tests

1424

02741

SD-06 Test Reports

Bituminous Pavement

SD-04 Samples

Bituminous Pavement

02748

SD-03 Product Data

Waybills and Delivery Tickets

SD-06 Test Reports

Sampling and Testing

3.7

02763

SD-03 Product Data

Equipment

14

Mixing, Thinning and Application

SUBMITTAL FORM,Jan 96
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
FY02 OMA PKG-1 RELOCATE WTR CONNECT BY 162 & 163, PTA, I—E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T M S P | A T T
| | P A F / | |
\% T E R | E (e} (0]
. ¢ A c N DATE FWD N MAILED
T A G# A R TO APPR TO
A S R T E c AUTH/ c CONTR/
E A | \% (e} (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL D DATE DATE RCD|DATE FWD|DATE RCD D DATE DATE RCD
o o T H N R NEEDED | NEEDED E OF FROM [TO OTHER|FROM OTH E OF FRM APPR
@ | (b) (c) (d) (e) (f) (9) (h) 0} (0)] (k) 0} (m) (n) (0) (p) (a) 0]
02763 | Qualifications
SD-06 Test Reports
Material Tests
SD-07 Certificates
Volatile Organic Compound
(VOC) Content
02821 1SD-07 Certificates
Chain Link Fence 211
16375 |SD-02 Shop Drawings
Electrical Distribution System
As-Built Drawings
SD-03 Product Data
Material and Equipment 2.1
SD-06 Test Reports
Field Testing 34
Operating Tests 344
Cable Installation 3214
SD-07 Certificates
Material and Equipment 2.1

Cable Installer Qualifications
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SECTI ON 01420

SQURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL

1

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by docunent nunber, date and title. The docunment nunber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organi zati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that infornmation is also provided. Docunents
listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zati on should be ordered fromthe source by title
rather than by number. The designations "AOK' and "LOK" are for

adm ni strative purposes and should not be used when ordering publications.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

444 N. Capital St., NW Suite 249

Washi ngton, DC 20001

Ph: 800- 231- 3475 202-624-5800

Fax: 800-525-5562 202-624-5806

Internet: http://ww.transportation.org

ACK 5/ 01

LOK 2/ 01

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
1819 L Street, NW 6th Fl oor

Washi ngt on, DC 20036

Ph: 202-293- 8020

Fax: 202-293-9287

Internet: http://ww.ansi.org/

Note --- Docunents beginning with the letter "S" can be ordered
from

Acoustical Society of America

St andards and Publications Fulfillnment Center
P. O Box 1020

SECTI ON 01420 Page 2
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Sewi ckl ey, PA 15143-9998
Ph: 412-741-1979

Fax: 412-741-0609

Internet: http://asa.aip.org

Ceneral e-nmmil: asa@ip.org

Publications e-mail: asapubs@bdintl.com
ACK 5/ 01

LOK 6/ 00

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
100 Barr Harbor Drive

West Conshohocken, PA 19428-2959

Ph: 610- 832- 9585

Fax: 610-832-9555

Internet: http://www astmorg

ACK 5/01

LXK 3/01

AMERI CAN WATER WORKS ASSCCI ATI ON( AWAR)
6666 West Qui ncy

Denver, CO 80235

Ph: 800-926-7337 - 303-794-7711

Fax: 303-794-7310

Internet: http://ww. awa. org

ACK 5/ 01

LXK 3/01

ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATl ON ( ACPPA)
PMB114- 1745 Jefferson Davis Hi ghway

Arlington, VA 22202

Ph: 514-861- 1153

Fax: 514-861-1152

I nternet: None

ACK 11/01

LOK 0/ 00

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENA NEERS (| EEE)
445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981- 0060 OR 800-701-4333

Fax: 732-981-9667

Internet: http://ww.ieee.org

E-mai |l : custoner.services@eee.org

ACK 5/ 01

LOK 6/ 00

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
1300 N. 17th St., Suite 1847

Rosslyn, VA 22209

Ph: 703-841- 3200

Fax: 703-841-3300

Internet: http://ww.nena. org/

ACK 5/ 01

LOK 6/ 00
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
1 Batterynmarch Park

P. 0. Box 9101

Quincy, MA 02269-9101

Ph: 617-770- 3000

Fax: 617-770-0700

Internet: http://ww.nfpa.org

ACK 5/ 01

LOK 8/ 00

NSF | NTERNATI ONAL ( NSF)
ATTN.  Publications

789 North Di xboro Rd.

P. O. Box 130140

Ann Arbor, M 48113-0140
Ph: 734-769-8010

Fax: 734-769-0109

Tol |l Free: 800- NSF- MARK
Internet: http://ww. nsf.org
ACK 5/01

LK 6/00

UNDERWRI TERS LABORATORI ES (UL)
333 Pfingsten Rd.

Nort hbrook, |IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: http://ww.ul.conl
e-mail: northbrook@is. ul.com
ACK 5/01

LK 6/00

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Order from

Ceneral Services Adm nistration

Federal Supply Service Bureau

470 E L' Enfant Plaza, S.W, Suite 8100
Washi ngton, DC 20407

Ph: 202-619-8925

Fx: 202-619-8978

Internet: http://ww.fss. gsa.gov/pub/fed-specs.cfm

ACK 5/01
LOK 6/ 00

VESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
Yeon Bl dg.

522 SW5th Ave.

Sui te 500

Portland, OR 97204-2122

Ph: 503-224- 3930

Fax: 503-224-3934

Internet: http://ww wapa. org

SECTI ON 01420 Page 4
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e-mail: info@wpa.org
ACK 5/ 01
LOK 6/ 00

W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( WDVA)
1400 East Touhy Ave., Suite 470

Des Plaines, IL 60018

Ph: 847-299-5200 or 800-223-2301

Fax: 708-299-1286

Internet: http://ww. wdna. com

e-mail: adm n@dnma. com

ACK 5/ 01

LOK 6/ 00

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WWMVPA)
507 First Street

Woodl and, CA 95695

Ph: 916- 661- 9591

Fax: 916-661-9586

Internet: http://ww. wmpa.com

ACK 5/ 01

LOK 6/ 00

End of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTROL

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 3740 (1996) M ni nrum Requirenents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

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

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON

| SO' | EC 17025 (1999) General Requirenents for the
Conpet ence of Testing and Calibration
Laboratories

U S. ARMY CORPS OF ENG NEERS

EM 200-1-1 (1994) Environmental Quality - Validation
of Anal ytical Chenical Laboratories

EM 200-1-6 (1997) Environmental Quality - Chenica
Qual ity Assurance for Hazardous, Toxic and
Radi oactive Waste (HTRW Projects

ER 1110-1-261 (1999) Engineering and Design - Quality
Assurance of Laboratory Testing Procedures

ER 1110-1-263 (1998) Engi neering and Design - Chemica
Data Qual ity Managenent for Hazardous,
Toxi ¢, Radioactive Waste Renedi al
Activities

.2 PAYNMENT

Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
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be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 GENERAL

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract C ause titled "lInspection of Construction." The quality control
system shal |l consist of plans, procedures, and organization necessary to
produce an end product which conplies with the contract requirenents. The
system shall cover all construction operations, both onsite and offsite,
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 renpval by the Contracting O ficer for non-conpliance
with quality requirenments specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nanagenent of the project including quality
and production.

.2 QUALI TY CONTRCL PLAN

2.1 Cener al

The Contractor shall furnish for review by the Governnent, not later than
30 days after receipt of notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "Inspection of Construction." The plan shall identify personnel
procedures, control, instructions, test, records, and forns to be used.
The Governnent will consider an interimplan for the first 90 days of
operation. Construction will be pernmitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

. 2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organi zation, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The nane, qualifications (in resune format), duties,
responsibilities, and authorities of each person assigned a CQC
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function. Technicians responsible for sanpling and testing of
concrete shall be certified by the Anerican Concrete Institute
(ACl) or the Concrete Technicians Association of Hawaii (CTAH)
Proof of certification shall be included in the CQC Pl an.
Personnel qualifications may be furnished increnentally as the
wor k progresses, but in no case, |less than fourteen (14) cal endar
days before personnel are required on the job.

A copy of the letter to the CQC System Manager signed by an

aut hori zed official of the firmwhich describes the
responsibilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager,

i ncluding authority to stop work which is not in conpliance 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 shall also be furnished to the Governnent.

Procedures for scheduling, reviewi ng, certifying, and managi ng
submittals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.

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 responsi ble for each test.

For all proposed QC materials testing |aboratories the contractor
must submit the current Certificate of Accreditation and Scope of
Accreditation (Test Procedures/Methods Approved) from one of the
nationally recogni zed accreditation authority listed in paragraph
3.7.2.1.a(1). The submitted accreditations shall include the test
nmet hods required by the Contract, and nust be |less than 2 years
old. The contractor shall also submt proof that an audit of the
| aboratory was performed by an HED (or Materials Testing Center

Vi cksburg, M5, MIC) Audit Teamw thin the past 3 years, or have
the | aboratory audited by HED or MIC if not yet done, or if
expired.

Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

Reporting procedures, including proposed reporting formats.

A list of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks
has separate control requirenents, and nmay be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environnent. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
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under a particular section. This list will be agreed upon during
t he coordination neeting.

2.3 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.

. 2.4 Notificati on of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting O ficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the Governnent of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mninumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, control
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTRCL ORGANI ZATI ON

4.1 Cener al

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all tinmes during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. All CQC staff nenbers shall be subject to acceptance by the
Contracting O ficer.

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal
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managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m nimumof 5 years in related work. This CQC System Manager shall be on
the site at all times during construction and shall be enployed by the
prime Contractor. The CQC System Manager shall be assigned as System
Manager, but nay have duties as project superintendent in addition to
quality control. An alternate for the CQC System Manager shall be
identified in the plan to serve in the event of the System Manager's
absence. The requirenent for the alternate shall be the same as for the
desi gnat ed CQC Systens Manager

. 4.3 CQC Per sonne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on specialized
personnel to assist the CQC System Manager. |If it is subsequently
determ ned by the Contracting Oficer that the mninumcontract CQC

requi renents are not being net, the Contractor may be required to provide
addi tional staff personnel to the CQC organization at no cost to the
Gover nrent .

4.4 Addi tional Requiremnent

The CQC System Manager shall have conpl eted the course entitled
"Construction Quality Managenent For Contractors" within the past 5 years.
This course is periodically offered at the General Contractors Association
of Hawai i

.4.5 O gani zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tines.
When it is necessary to nake changes to the CQC staff, the Contractor shal
revise the CQC Plan to reflect the changes and submt the changes to the
Contracting O ficer for acceptance.

.5 SUBM TTALS

Submittals shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CQC organi zation shall be responsible for certifying that
all subnittals are in conpliance with the contract requirenents.

. 6 CONTRCL

Contractor Quality Control is the neans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

.6.1 Prepar at ory Phase
Thi s phase shall be performed prior to begi nning work on each definabl e

feature of work, after all required plans/docunents/ materials are
approved/ accepted, and after copies are at the work site. This phase shal
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A revi ew of each paragraph of applicable specifications.
A review of the contract draw ngs.

A check to assure that all materials and/or equi pment have been
tested, submtted, and approved.

Revi ew of provisions that have been nade to provide required
control inspection and testing.

Exani nation of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

A physical exanination of required materials, equipnent, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or subnmitted data, and are properly stored.

A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

Di scussi on of procedures for controlling quality of the work
including repetitive deficiencies. Docunent construction
tol erances and wor knanshi p standards for that feature of work.

A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting Oficer

Di scussion of the initial control phase.

The Government shall be notified at |east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
the acceptabl e | evel of workmanship required in order to neet
contract specifications.

3.6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconpli shed:

a.

A check of work to ensure that it is in full conpliance with
contract requirenents. Review m nutes of the preparatory neeting.

Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.
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c. Establish |evel of workmanship and verify that it nmeets m ni num
accept abl e workmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Review the activity
anal ysis with each worker.

f. The Government shall be notified at |east 24 hours in advance of
beginning the initial phase. Separate mnutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract

requi renents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup 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 nor concea

non- conf orm ng worK.

.6.4 Addi tional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
definable features of work if the quality of on-going work is unacceptable,
if there are changes in the applicable CQC staff, onsite production
supervision or work crew, if work on a definable feature is resuned after a
substantial period of inactivity, or if other problens devel op

.7 TESTS

. 7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control neasures are adequate to provide a product that conforns to
contract requirenents. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
Government. Testing includes operation and/or acceptance tests when
specified. The Contractor shall obtain the services of an industry

recogni zed testing | aboratory approved by HED, or nmay establish a testing

| aboratory at the project site acceptable to the Contracting Officer. No
approved Contractor's Quality Control (CQC) |aboratory nmay act as both CQC
materials testing |aboratory and the Government's Quality Assurance (QA)
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| aboratory on the sane project. However, tests contractually required to
be performed by an industry recogni zed testing | aboratory shall not be
acconpl i shed by the Contractor established on-site |aboratory. The
Contractor shall performthe followi ng activities and record and provi de
the foll owing data

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
comply with testing standards.

c. Check test instrunent calibration data against certified standards.

d. Verify that recording forms and test identification control nunber
system including all of the test docunentation requirenents, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control nunber identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports nmay be
subnmitted later with a reference to the test nunber and date
taken. An information copy of tests perfornmed by an offsite or
comercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for related work performed and
di sapproval of the test facility for this contract.

7.2 Testing Laboratories
7.2.1 3.7.2.1 Laboratory Accreditation

At the beginning of the contract, for all proposed QC materials testing

| aboratories the contractor nust subnmit the current Certificate of
Accreditation and Scope of Accreditation (Test Procedures/ Methods Approved)
fromone of the nationally recogni zed accreditation authority listed in
paragraph 3.7.2.2.a(1). The |aboratories' accreditations shall include the
test methods required by the Contract, and nust |ess than 2 years ol d.
Before start of actual construction testing, the contractor shall also
submt proof of a HED (or MIC) Audit Teamverifying a teamaudit of the
proposed | aboratories is less than 3 years old (fromthe audit date), or
have the | aboratory audited by HED or MIC if not yet done, or if expired.

.7.2.2 Val i dati on Requirenents

Validation is to insure the QC laboratory is qualified to performrequired
tests for this contract. Validation of a |aboratory nay consist of both
i nspection and validation audit, as foll ows:

a. Inspection: On-site exam nation of a |aboratory as follows
(Standards of Acceptability):

(1) WMaterials Testing Laboratory: (Aggregate, Concrete,
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Bi tum nous Materials, Soil and Rock) Laboratories for these
materials shall be validated for conpliance with ASTM E 329, ASTM
D 3740, Engi neer Manual EM 1110-2-1906, or project specifications,
as appli cabl e.

The testing | aboratory performng the actual testing on the
proj ect shall be accredited by one of the follow ng | aboratory
accreditation authorities:

| CBO Eval uation Service, Inc. (ICBO ES)

Cenment and Concrete Reference Laboratory (CCRL)

Anerican Assoc. of State H ghway & Transportation Oficials

( AASHTO)

Nati onal Voluntary Laboratory Accreditati on Program ( NVLAP)

Aneri can Association for Laboratory Accreditation (A2LA)
Materials Testing Center (MIC)-USACE Wat erways Experinent Station
(VES)

(2) WMaterials Testing Laboratory: (Steel and O her Construction
Materials) Certification of being able to performtests required
for project specifications and for conpliance with ASTM E 329.

(3) Water Quality Laboratory: Laboratories engaged in routine
(non- hazardous) analysis of water, wastewater, sludge, sedinent,
and ot her sanples for chenical analysis shall be inspected to
assure they have the capability to perform anal yses and have
quality control procedures, as described in ER 1110-1-261 as
appropriate. State and nunicipal certified | aboratories
perform ng these tests nay be accepted. The use of analytica
met hods for procedures not addressed in these references will be
eval uated by USACE Chenistry Quality Assurance Branch (CQAB)
Omaha, Nebraska for confornmance with project or program
requirenents.

(4) HTRWEnvironnental Laboratory: Chemical quality assurance is
required to ensure anal ytical data generated for this project neet
high quality data satisfying the project specific data quality

obj ectives, in accordance with ER 1110-1-263 and EM 200- 1-6.

Anal ytical |aboratories within the 50 United State of Anerica and
its territories are required to obtain a USACE | aboratory
validation prior to start of field work or sanple anal yses and

mai ntain the validation status throughout the response activities
as outlined in EM 200-1-1, and at |east every two years
thereafter. For outside these areas, the analytical |aboratory
shall be certified to neet or exceed | SO | EC 17025 requirenents
and be acceptable to the Contracting Officer, and in accordance to
then-current POH witten policies and procedures establishing the
val idation nethod and certification period.

b. Validation Audit and Process: Validation is the process to verify
the | aboratory is qualified to performrequired test procedures in this
contract. A laboratory may be validated by auditing if it has been
accredited by one of the accrediting agencies |isted above within the
past two years in accordance with ASTM E 329. This audit shall either
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be performed by HED or MIC as foll ows:

1) Auditing by HED: Provided a Hawaii |aboratory has a current
certification by one of the agencies listed in paragraph
3.7.2.2.a(1), a validation is obtained by an on-site |aboratory
val idation inspection by the HED Audit Team for materials

| aboratories testing aggregate, cenment, concrete, bitum nous
materials, soil and rock. There is no cost for this HED audit
validation but allow a mninum 14 days advance notice for
schedul i ng purposes.

Poi nt of contact for obtaining a HED validation audit is:
(1) Harl ey D. Rowe, (808) 438-1355, or
(1) Raynmond W Kong, (808) 438-6953

at the foll owi ng address:
U.S. Arny Corps of Engineers
Bl dg. 230, ATTN. CEPOH EC- CQ
Ft. Shafter, Hawaii 96858-5440

For materials |aboratories testing other than 3.7.2.2.a(1), the
Contractor's | aboratory nmust neet the requirenments specified, subject
to review and acceptance by the Governnent.

(2) Auditing or Inspection by MIC. If a validated | aboratory is
unavail able or the Contractor desires to use a | aboratory that has
not been previously validated that doesn't qualify under the

requi renents of paragraph 3.7.2.2.b, Contractor shall coordinate
with Corps of Engineers Material Testing Center (MIC) to obtain
validation and pay all associated costs. |nspection by MIC nay be
required after auditing if one or nore of the critical testing
procedures required in the project specification were not included
in the agency inspection report or if there is any concern that
the | aboratory nmay not be able to provide required services.
Contractor is cautioned the inspection or validation process is
conplicated and lengthy, requires an onsite inspection by MIC
staff, correction of identified deficiencies, and the subnitta

and approval of significant docunentation. Estimate a nini num of
60 days to schedul e an inspection and receive a validation. Cost
of onsite inspections is $2500 plus travel time and cost from

Vi cksburg Ms. Cost of audit is $1500. |f an onsite inspection is
required following an audit, the cost of the inspection shall be
$1500 plus travel time and cost. The Contractor will be invoiced
for actual travel costs and shall submt paynent direct to the MIC
made payable to the ERDC Fi nance and Accounting Officer prior to
the scheduling of the inspection and/or audit. The Contractor
shal | copy the Contracting Oficer of all correspondence and
submittals to the MIC for purposes of |aboratory validation

Costs are subject to change. For current costs, and obtaining

i nspection/audit request forns, access the MIC web site:
http://ww. wes.arny.m|/SL/MIC/ntc. htm

Poi nt of contact at MIC is:
Dani el Leavell, tel ephone (601) 634-2496,
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fax (601) 634-4656,
emai | daniel.a.leavell @rdc.usace.arny.nml, at the follow ng
Addr ess:

U.S. Arny Corps of Engineers

Materials Testing Center

Wat er ways Experinent Station

3909 Hall Ferry Road

Vi cksburg, M5 39180-6199

c. Val i dati on Schedul e

(1) For all contracted | aboratories and project Quality Assurance
(QA) laboratories testing aggregate, concrete, bitum nous
materials, soils, rock, and other construction materials, an
initial validation by HED shall be perforned prior to perfornance
of testing and at |east every three (3) years thereafter by the
HED audit team

(2) Laboratories perfornng water quality, wastewater, sludge, and
sedi nent testing shall be approved at an interval not to exceed
ei ghteen (18) nont hs.

3) Al laboratories shall be revalidated at any tinme at the
di scretion of the Corps of Engineers when conditions are judged to
differ substantially fromthe conditions when | ast vali dated.

3.7.2.3 Capabi l ity Check

The Governnent reserves the right to check | aboratory equi pnent in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

3.7.2.4 Capabi l ity Recheck

If the selected |aboratory fails the capability check, the Contractor shal
rei nmburse rei nburse the Government for each succeedi ng recheck of the

| aboratory or the checking of a subsequently selected |aboratory. Such
costs will be deducted fromthe contract anmpunt due the Contractor

3.7.3 Onsite Laboratory
The Governnent reserves the right to utilize the Contractor's control
testing |l aboratory and equi pnent to nake assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

3.7. 4 Furni shing or Transportation of Sanples for Testing
Costs incidental to the transportation of sanples or materials shall be

borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Government shall be delivered to a testing

SECTI ON 01451 Page 13



WATRLI NE

| aboratory on the Island of Gahu, State of Hawaii, designated by the
Contracting O ficer. Coordination for each specific test, exact delivery
| ocation, and dates will be nmade through the Government field office.

.8  COWPLETI ON | NSPECTI ON
.8.1 Punch-Qut | nspection

Near the conpletion of all work or any increnent thereof established by a
conpletion tinme stated in the Special Cause entitled "Conmencenent,
Prosecution, and Conpletion of Wrk," or stated el sewhere in the

speci fications, the CQC System Manager shall conduct an inspection of the
wor k and devel op a punch list of items which do not conformto the approved
drawi ngs and specifications. Such a list of deficiencies shall be included
in the CQC docunentation, as required by paragraph DOCUMENTATI ON bel ow, and
shall include the estinated 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
acconpl i shed, the Contractor shall notify the Governnent that the facility
is ready for the Governnent Pre-Final inspection

.8.2 Pre-Final Inspection

The Governnent will performthis inspection to verify that the facility is
conplete and ready to be occupied. The QC Manager shall devel op a punch
list of items which do not conformto the contract documents. The
Government will review the punch |ist and add to or correct the itens
listed. The QC Manager shall incorporate Governnent conments and provide a
Pre-Fi nal Punch List. The Contractor's CQC System Manager shall ensure
that all itens on this |list have been corrected before notifying the
CGovernment so that a Final inspection with the custonmer can be schedul ed.
Any items noted on the Pre-Final inspection shall be corrected in a tinmely
manner. These inspections and any deficiency corrections required by this
par agraph shall be acconplished within the tine slated for conpletion of
the entire work or any particular increment thereof if the project is
divided into increments by separate conpletion dates.

.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection.
Addi ti onal Governnent personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and major commands nmay al so
be in attendance. The final acceptance inspection will be formally
schedul ed by the Contracting O ficer based upon results of the Pre-Fina

i nspection. Notice shall be given to the Contracting Officer at |east 14
days prior to the final acceptance inspection and shall include the
Contractor's assurance that all specific itens previously identified to the
Contractor as being unacceptable, along with all renaining work perforned
under the contract, will be conplete and acceptable by the date schedul ed
for the final acceptance inspection. Failure of the Contractor to have al
contract work acceptably conplete for this inspection will be cause for the
Contracting O ficer to bill the Contractor for the Government's additiona
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i nspection cost in accordance with the contract clause titled "lnspection
of Construction".

.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shal |l be on an acceptable formthat includes, as a ninimm the follow ng
i nformation:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnent with hours worked, idle, or down for
repair.

c. Wrk perfornmed each day, giving |ocation, description, and by
whom  Wien Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenents. The contro
phase should be identified (Preparatory, Initial, Follow up).
Li st deficiencies noted along with corrective action

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requirenents.

f. Subnmittals reviewed, with contract reference, by whom and action
t aken.

g. Of-site surveillance activities, including actions taken

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

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the

proj ect; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. Unless otherwi se directed by the Contracting O ficer the
original and one copy of these records in report formshall be furnished to
the Governnent 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 mninum one report shall be prepared and submitted for
every 7 days of no work and on the |last day of a no work period. All

cal endar days shall be accounted for throughout the Iife of the contract.
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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
fromthe CQC System Manager shall include copies of test reports and copies
of reports prepared by all subordinate quality control personnel

.10 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay 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 nmde
the subject of claimfor extension of tine or for excess costs or dammages
by the Contractor.

-- End of Section --
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SECTI ON 01780

CLOSEQUT SUBM TTALS

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-02 Shop Drawi ngs

As-Built Draw ngs.
Drawi ngs showing final as-built conditions of the project. The

final CADD as-built draw ngs shall consist of one set of
el ectronic CADD drawing files in the specified format, one set of
original drawings, 2 sets of prints of the originals, and one set
of the Governnent accepted working as-built draw ngs.

SD- 03 Product Data
As-Built Record of Equi pnent and Materials.

Two copies of the record listing the as-built materials and
equi pnent incorporated into the construction of the project.

Warranty Managenent Pl an.

One set of the warranty managenent plan containing infornmation
relevant to the warranty of materials and equi pnent i ncorporated
into the construction project, including the starting date of
warranty of construction. The Contractor shall furnish with each
warranty the nane, address, and tel ephone nunber of each of the
guarantor's representatives nearest to the project |ocation.
VWarranty Tags.

Two record copies of the warranty tags showi ng the | ayout and
desi gn.

Fi nal C ean- Up.

Two copies of the listing of conpleted final clean-up itens.
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1.2 PROJECT RECORD DOCUMENTS
1.2.1 As-Built Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirenent of the
contract. The terns "drawi ngs," "contract drawi ngs,"” "drawing files,"
"working as-built drawi ngs" and "final as-built drawi ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

1.2.1.1 Gover nment Furni shed Material s

One set of electronic CADD files in the specified software and for mat
revised to reflect all bid anendnents will be provided by the Governnent at
the preconstruction conference for projects requiring CADD file as-built

dr awi ngs.

1.2.1.2 Working As-Built and Final As-Built Draw ngs

The Contractor shall maintain 2 sets of paper draw ngs by red-line process
to show the as-built conditions during the prosecution of the project.
These working as-built marked draw ngs shall be kept current on a daily
basis and at | east one set shall be available on the jobsite at all tines.
Changes fromthe contract plans which are made in the work or additiona

i nfornmati on which night be uncovered in the course of construction shall be
accurately and neatly recorded as they occur by neans of details and notes.
At the final inspection or upon beneficial occupancy of the facility by the
user, whichever cones first. The Contractor shall provide one of the two
sets of working as-built drawings to the COR for turnover with the
facility. This set will serve as an advance/interi mworking set for the
occupant of the conpleted facility; until such tinme that the final as-built
drawi ngs are furnished to them Final as-built drawi ngs shall be prepared
after the conpletion of each definable feature of work as listed in the
Contractor Quality Control Plan (Foundations, Utilities, Structural Steel
etc., as appropriate for the project). The working as-built marked

drawi ngs and final as-built dranwings will be jointly reviewed for accuracy
and conpl eteness by the Contracting Oficer and the Contractor prior to
subm ssi on of each nonthly pay estinate. |If the Contractor fails to

mai ntain the working and final as-built drawi ngs as specified herein, the
Contracting O ficer will deduct fromthe nonthly progress paynent an anount
representing the estimated cost of maintaining the as-built drawings. This
nont hly deduction will continue until an agreenent is reached between the
Contracting Oficer and the Contractor regarding the accuracy and
conpl et eness of updated drawi ngs. The working and final as-built draw ngs
shal |l show, but shall not be linmted to, the follow ng information:

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
determ ned in the event the surface openings or indicators beconme covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and siml|ar appurtenances shal
be | ocated by dinmensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded.
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b. The location and di nensi ons of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignnent of roads,
earthwork, structures or utilities if any changes were nmade from contract
pl ans.

d. Changes in details of design or additional infornmation obtained
fromworking drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not limted to fabrication, erection
installation plans and placing details, pipe sizes, insulation nmaterial
di mensi ons of equi prment foundations, etc.

e. The topography, invert elevations and grades of drai nage installed
or affected as part of the project construction

f. Changes or nodifications which result fromthe final inspection

g. Were contract drawi ngs or specifications present options, only
the option selected for construction shall be shown on the final as-built
dr awi ngs.

h. |If borrow material for this project is fromsources on Governnent
property, or if Government property is used as a spoil area, the Contractor
shal | furnish a contour map of the final borrow pit/spoil area el evations.

i. Systems designed or enhanced by the Contractor, such as HVAC
controls, fire alarm fire sprinkler, and irrigation systens.

j. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawi ngs to refl ect
nodi fications) and conpliance with the foll owi ng procedures.

(1) Directions in the nodification for posting descriptive
changes shal|l be foll owed.

(2) A Mdification Crcle shall be placed at the |l ocation of each
del eti on.

(3) For new details or sections which are added to a drawing, a
Modi fication 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 drawi ng (each | ocation).

(5) For mmjor changes to a drawing, a Mddification Circle shal

be placed by the title of the affected plan, section, or detail at
each | ocati on.

(6) For changes to schedules or drawi ngs, a Mddification Crcle
shal | be placed either by the schedul e heading or by the change in
t he schedul e.

(7) The Modification Circle size shall be 1/2 inch dianeter
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unl ess the area where the circle is to be placed is crowded.
Smal | er size circle shall be used for crowded areas.

1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with Governnment accepted working as-built

draw ngs, and addi ng such additional draw ngs as nay be necessary. These
wor ki ng as-built nmarked drawi ngs shall be neat, |egible and accurate.

These drawi ngs are part of the permanent records of this project and shal
be returned by the Contractor to the Contracting Oficer after fina
acceptance by the Governnment. Any draw ngs danmaged or |ost by the
Contractor shall be satisfactorily replaced by the Contractor at no expense
to the Governnent.

1.2.1.4 Conput er Ai ded Design and Drafting (CADD) Draw ngs
Only personnel proficient in the preparation of mcrostati on CADD dr awi ngs

shal |l be enployed to nodify the contract draw ngs or prepare additional new
drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality and detail to that of the originals. Line colors, line
wei ghts, lettering, |layering conventions, and synbols shall be the sane as
the original line colors, line weights, lettering, |ayering conventions,
and synmbols. |If additional drawings are required, they shall be prepared

using the specified electronic file fornat applying the sanme graphic
standards specified for original drawings. The title block and draw ng
border to be used for any new final as-built draw ngs shall be identical to
that used on the contract drawi ngs. Additions and corrections to the
contract drawi ngs shall be acconplished using CADD files. The Contractor
will be furnished Mcrostation CADD files and pentable. The electronic
files will be supplied on conpact disc, read-only nenmory (CD-ROM. The
Contractor shall be responsible for providing all programfiles and

har dware necessary to prepare final as-built drawi ngs. The Contracting
Oficer will review final as-built drawi ngs for accuracy and the Contractor
shal | nake required corrections, changes, additions, and del etions.

a. CADD colors shall be the "base" colors of red, green, and bl ue.
Col or code for changes shall be as foll ows:

(1) Deletions (red) - Deleted graphic itens (lines) shall be
colored red with red lettering in notes and | eaders.

(2) Additions (Green) - Added itens shall be drawn in green with
green lettering in notes and | eaders.

(3) Special (Blue) - Itens requiring special information
coordi nation, or special detailing or detailing notes shall be in
bl ue.

b. Al changes to the contract drawing files shall be nade on the
level as the original item There shall be no deletions of existing |lines;
existing lines shall be over struck in red. Additions shall be in green
with line weights the sane as the draw ng.
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c. Wen final revisions have been conpl eted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "as-built" draw ng denoting no revisions on
the sheet or "Revised As-Built" denoting one or nore revisions. Oiginal
contract drawi ngs shall be dated in the revision block.

d. Wthin 10 days after Government acceptance of all of the working
as-built drawi ngs for a phase of work, the Contractor shall prepare the
final CADD as-built drawi ngs for that phase of work and subnmit two sets of
bl ue/ bl ack-1ine prints of these draw ngs for Government review. The
Government will pronptly return one set of prints annotated with any
necessary corrections. Wthin 10 days the Contractor shall revise the CADD
files accordingly at no additional cost and submit one set of final prints
for the conpl eted phase of work to the Governnent. Wthin 10 days of
substantial conpletion of all phases of work, the Contractor shall submt
the final as-built drawi ng package for the entire project. The submttal
shal | consist of one set of electronic files on conpact disc, read-only
menory (CD-ROM), one set of originals, two sets of prints and one set of
t he Governnent annotated and accepted working as-built drawi ngs. They
shall be conplete in all details and identical in formand function to the
contract drawing files supplied by the Government. Any transactions or
adj ustments necessary to acconplish this is the responsibility of the
Contractor. The Governnent reserves the right to reject any drawing files
it deens inconpatible with the custoner's CADD system Paper prints,
drawing files and storage nedia submitted will becone the property of the
Government upon final acceptance. Failure to submt final as-built draw ng
files or working as-built marked draw ngs as specified shall be cause for
wi t hhol di ng any paynent due the Contractor under this contract. Acceptance
of final as-built draw ngs shall be acconplished before final paynent is
nmade to the Contractor.

.2.1.5 Paynent

No separate paynent will be made for as-built drawi ngs required under this
contract, and all costs accrued in connection with such drawi ngs shall be
consi dered a subsidiary obligation of the Contractor.

. 2.2 As-Built Record of Equipnent and Materials

The Contractor shall furnish one copy of prelimnary record of equiprent
and materials used on the project 15 days prior to final inspection. This
prelimnary submttal will be reviewed and returned 2 days after final

i nspection with Governnment conmments. Two sets of final record of equi pment
and materials shall be submtted 10 days after final inspection. The
designations shall be keyed to the related area depicted on the contract
drawi ngs. The record shall list the follow ng data:

RECCORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA

Description Speci fication Manuf act ur er Conposition Wher e
Section and Cat al og, and Size Used
Mbdel , and
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RECORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA
Serial Numnber

1.2.3 Fi nal Approved Shop Draw ngs

The Contractor shall furnish final approved project shop draw ngs 30 days
after transfer of the conpleted facility.

1.2.4 Real Property Equi pment

The Contractor shall furnish a list of installed equi prment furni shed under
this contract. The list shall include all infornmation usually listed on
manuf acturer's name plate. The "EQUI PMENT-I N PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equi pnent install ed:
description of item location (by roomnunber), nodel nunber, seria

nunber, capacity, nane and address of manufacturer, name and address of

equi prent supplier, condition, spare parts list, nanufacturer's catal og,
and warranty. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the conpleted
facility.

1.3  WARRANTY MANAGEMENT
1.3.1 Warranty Managenent Pl an

The Contractor shall devel op a warranty nanagenent plan. At |east 30 days
before the planned pre-warranty conference, the Contractor shall submt the
warranty managerent plan for Government approval. The warranty nmanagemnent
plan shall include all required actions and docunents to assure that the
Governnment receives all warranties to which it is entitled, in accordance
with the Contract O ause, WARRANTY OF CONSTRUCTION. The plan shall be in
narrative formand contain sufficient detail to render it suitable for use
by future nai ntenance and repair personnel, whether tradesnen, or of

engi neeri ng background, not necessarily famliar with this contract. The
term"status" as indicated bel ow shall include due date and whether item
has been submitted or was acconplished. Warranty informati on nade
avai | abl e during the construction phase shall be submtted to the
Contracting O ficer for approval prior to each nonthly pay estimte.
Approved i nformati on shall be assenbled in a binder and shall be turned
over to the Governnment upon acceptance of the work. The construction
warranty period shall begin on the date of project acceptance and shal
continue for the full product warranty period. A joint 4 month and 9 nonth
warranty inspection shall be conducted, nmeasured fromtine of acceptance,
by the Contractor, Contracting Oficer and the Custoner Representative.
Information contained in the warranty nmanagenent plan shall include, but
shall not be limted to, the foll ow ng:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and tel ephone numbers within
t he organi zations of the Contractors, subcontractors, nmanufacturers or
suppliers invol ved

b. Listing and status of delivery of all Certificates of Warranty for
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extended warranty itens, to include roofs, HVAC bal anci ng, punps, notors,
transformers, and for all conm ssioned systenms such as fire protection and
al arm systens, sprinkler systens, |lightning protection systens, etc.

c. Alist for each warranted equi pnent, item feature of construction
or system i ndicating:

1 Nanme of item

2. Model and serial nunbers

3. Location where install ed.

4 Nane and phone nunbers of nmanufacturers or suppliers.

5. Nanes, addresses and tel ephone nunbers of sources of spare
parts.

6. Warranties and terns of warranty. This shall include one-year
overall warranty of construction. |Itens which have extended
warranties shall be indicated with separate warranty expiration
dat es.

7. Cross-reference to warranty certificates as applicable.

8. Starting point and duration of warranty peri od.

9. Summary of mmintenance procedures required to continue the
warranty in force.

10. Cross-reference to specific pertinent Operation and

Mai nt enance nanual s.

11. Organi zation, names and phone nunbers of persons to call for
warranty service

12. Typical response tine and repair tine expected for various
warr ant ed equi pnent.

d. The Contractor's plans for attendance at the 4 and 9 nonth
post-construction warranty inspections conducted by the Governnent.

e. Procedure and status of tagging of all equipnment covered by
extended warranties.

f. Copies of instructions to be posted near sel ected pieces of
equi pnment where operation is critical for warranty and/or safety reasons.

.3.2 Per f or mance Bond
The Contractor's Performance Bond shall remain in effect throughout the

construction period, and during the Iife of any guaranty required under the
Contract Perfornmance Bond, Standard Form 25.

a. In the event the Contractor fails to comence and diligently
pursue any construction warranty work required, the Contracting O ficer
wi Il have the work perfornmed by others. After conpletion of the
construction warranty work, charges will be nade to the renmining

construction warranty funds of expenses which the Governnent incurred while
performng the work, including, but not limted to admi nistrative expenses.

b. In the event sufficient funds are not available to cover the
construction warranty work perforned by the Governnent, at the Contractor's
expense, the Contracting O ficer will have the right to recoup expenses

from the bondi ng conpany.
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c. Following oral or witten notification of required construction
warranty repair work, the Contractor shall respond in a tinmely manner.
Witten verification will follow oral instructions. Failure of the
Contractor to respond will be cause for the Contracting O ficer to proceed
agai nst the Contractor.

.3.3 Pre-Warranty Conference

Prior to contract conpletion, and at a tine designated by the Contracting
Oficer, the Contractor shall neet with the Contracting O ficer to devel op
a nutual understanding with respect to the requirenents of this section
Conmmmuni cati on procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deened necessary
by the Contracting O ficer for the execution of the construction warranty
shal | be established/reviewed at this neeting. In connection with these
requirenents and at the tine of the Contractor's quality control conpletion
i nspection, the Contractor shall furnish the name, tel ephone nunber and
address of a |licensed and bonded conpany which is authorized to initiate
and pursue construction warranty work action on behalf of the Contractor
This point of contact will be located within the | ocal service area of the
warrant ed construction, shall be continuously avail able, and shall be
responsive to Governnent inquiry on warranty work action and status. This
requi renent does not relieve the Contractor of any of its responsibilities
in connection with other portions of this provision

.3.4 Contractor's Response to Construction Warranty Service Requirenents

Following oral or witten notification by the Contracting Oficer, the
Contractor shall respond to construction warranty service requirenents in
accordance with the "Construction Warranty Service Priority List" and the
three categories of priorities listed below The Contractor shall subnmt a
report on any warranty itemthat has been repaired during the warranty
period. The report shall include the cause of the problem date reported,
corrective action taken, and when the repair was conpleted. |If the
Contractor does not performthe construction warranty within the tinefranes
specified, the Government will performthe work and backcharge the
construction warranty paynent item established.

a. First Priority Code 1. Performonsite inspection to evaluate
situation, and determ ne course of action within 4 hours, initiate work
within 6 hours and work continuously to conpletion or relief.

b. Second Priority Code 2. Performonsite inspection to evaluate
situation, and determ ne course of action within 8 hours, initiate work
within 24 hours and work continuously to conpletion or relief.

C. Third Priority Code 3. Al other work to be initiated within 3
wor k days and work continuously to conpletion or relief.

d. The "Construction Warranty Service Priority List" is as follows:

Code 1-Air Conditioning Systems
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(1) Recreational support.
(2) Air conditioning leak in part of building, if causing damage.
(3) Air conditioning systemnot cooling properly.

Code 1- Doors
(1) Overhead doors not operational, causing a security, fire, or
saf ety problem
(2) Interior, exterior personnel doors or hardware, not
functioning properly, causing a security, fire, or safety problem

Code 3-Doors
(1) Overhead doors not operational.
(2) Interior/exterior personnel doors or hardware not functioning

properly.

Code 1-El ectrical
(1) Power failure (entire area or any buil ding operational after
1600 hours).
(2) Security lights
(3) Snoke detectors

Code 2-El ectrical
(1) Power failure (no power to a roomor part of building).
(2) Receptacle and lights (in a roomor part of building).

Code 3-El ectrical
Street |ights.

Code 1-Gas
(1) Leaks and breaks.
(2) No gas to family housing unit or cantonnent area.

Code 1- Heat
(1) Area power failure affecting heat.
(2) Heater in unit not working.

Code 2-Kitchen Equi pnent
(1) Dishwasher not operating properly.
(2) Al other equipnent hanpering preparation of a neal.

Code 1- Pl unbi ng
(1) Hot water heater failure.
(2) Leaking water supply pipes.

Code 2- Pl unbi ng
(1) Flush valves not operating properly.
(2) Fixture drain, supply line to conmmpde, or any water pipe
| eaki ng.
(3) Commobde | eaking at base

Code 3 - Pl unbing
Leaky faucets.

Code 3-Interior
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(1) Floors damaged.
(2) Paint chipping or peeling.
(3) Casework.

Code 1- Roof Leaks
Tenporary repairs will be made where nmaj or damage to property is
occurring.

Code 2- Roof Leaks
VWhere maj or danmmge to property is not occurring, check for location of
| eak during rain and conplete repairs on a Code 2 basis.

Code 2-Water (Exterior)
No water to facility.

Code 2-Water (Hot)
No hot water in portion of building |isted.

Code 3-All other work not |isted above.
.3.5 Warranty Tags

At the tinme of installation, each warranted itemshall be tagged with a
durabl e, oil and water resistant tag approved by the Contracting Oficer.
Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature
shall remain blank until project is accepted for beneficial occupancy. The
tag shall show the follow ng information.

a. Type of product/naterial

b. Mdel nunber

c. Serial nunber

d. Contract nunber

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Addr ess

Tel ephone nunber

h. Warranty contact

Addr ess

Tel ephone nunber

i. Warranty response tine priority code
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i~ WARNI NG - PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE
DURI NG THE WARRANTY PERI OD

1.4 MECHANI CAL TESTI NG, ADJUSTI NG, BALANCI NG AND COWM SSI ONI NG

Prior to final inspection and transfer of the conpleted facility; al
reports, statenents, certificates, and conpleted checklists for testing,
adj usting, bal ancing, and conm ssioning of nechanical systens shall be
submitted to and approved by the Contracting Officer as specified in
appl i cabl e techni cal specification sections.

1.5 OPERATI ON AND MAI NTENANCE MANUALS

Operation manual s and nmai ntenance nmanual s shall be submtted as specifi ed.
Operation manual s and mai nt enance nanual s provided in a comobn vol une shal
be clearly differentiated and shall be separately indexed.

1.6 FI NAL CLEANI NG

The premi ses shall be left broomclean. Stains, foreign substances, and
tenporary | abels shall be renoved fromsurfaces. Carpet and soft surfaces
shal | be vacuuned. Equi pnent and fixtures shall be cleaned to a sanitary
condition. Filters of operating equi pnent shall be cleaned. Debris shal
be renpbved fromroofs, drainage systens, gutters, and downspouts. Paved
areas shall be swept and | andscaped areas shall be raked clean. The site
shal | have waste, surplus materials, and rubbish renoved. The project area
shal | have temporary structures, barricades, project signs, and
construction facilities renoved. A list of conpleted clean-up itens shal
be submitted on the day of final inspection

PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTI ON ( NOT USED)

-- End of Section --

SECTI ON 01780 Page 12



PART 1

-
ORrRPRPORPRPRNORRPRRPORONE

[

1.

[ N e

g1 o1 o1 ol

~

R
= o
00 00

B

o
H
H

PART 2

PART 3

SECTI ON TABLE OF CONTENTS
DI VI SION 01 - GENERAL REQUI REMENTS
SECTI ON 01900

M SCELLANEQUS PROVI SI ONS

GENERAL

SUBM TTALS

CONTRACTOR QUALI TY CONTROL
AS- BU LT DRAW NGS

DUST CONTRCL

PROTECTI ON

.1 Warni ng Signs and Barri cades

.2 Protection of Grassed and Landscaped Areas
.3 Protection of Trees and Plants

.4 Protection of Building Fromthe Wat her

RESTORATI ON WORK
REMOVAL AND DI SPOSAL

.1 Title to Materials
.2 Rubbi sh and Debri s

| NTERFERENCE W TH GOVERNMENT OPERATI ONS

.1 Coor di nati on
.2 Uilities and Facilities
.3 St aki ng and Flagging Existing Utilities

CONTRACTOR S OPERATI ONS OR STORAGE AREA
GOVERNMENT PRQIECT OFFI CE
| NSPECTI ON

.1 Fi nal | nspection and Acceptance
USE OF PRODUCTS CONTAI NI NG RECOVERED MATERI ALS

PRODUCTS ( NOT APPLI CABLE)

EXECUTI ON ( NOT APPL| CABLE)

End of Section Table of Contents --

SECTI ON 01900 Page 1

WATRLI NE



WATRLI NE

SECTI ON 01900

M SCELLANEQUS PROVI SI ONS

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 PreConstruction Subnmittals
Progress Chart; G Bar Chart; G
The Contractor shall prepare and subnmit for approval by the
Contracting O ficer a progress chart in accordance with the
CONTRACT CLAUSE entitled "SCHEDULE FOR CONSTRUCTI ON CONTRACTS"
twenty-one (21) cal endar days prior to initiation of any work.
Any material change to the progress chart nust be approved in
witing in advance by the Contracting Oficer. Any proposed
changes to the approved schedul e shall be requested by the
Contractor in witing a mninmum of fourteen (14) cal endar days
prior to the proposed start of work.
SD-02 Shop Drawi ngs
As-Built Draw ngs
SD- 03 Product Data
Recovered Material Report
The Contractor shall provide a report listing all products
meeti ng EPA guidelines for products containing recovered nmaterials
and quantity used for this project.
SD- 06 Test Reports
I nspection of Existing Conditions.
A witten report with color photographs noting the condition of
the existing facilities at the tine of the inspection. One copy
of the report including photographs shall be subnmitted to the

Contracting O ficer, prior to construction.

SD-06 Test Records
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Dust Control; G
Met hod(s) of dust control.
Excavati on/ Trenchi ng Cl ear ance.

Prior to start of any excavation or trenching work, the
Contractor shall obtain clearance, in witing, fromthe
appropriate communi cati ons agency and base or area engi neer.
Copi es of all correspondence shall be provided the Contracting
O ficer. Nornmal coordination tine for obtaining the necessary
pernmits is approximately fifteen (15) cal endar days. The
Contractor shall advise the Contracting O ficer pronptly when it
appears that the nornal coordination tinme will be exceeded.

Condition of Contractor's Qperation or Storage Area.

The Contractor shall submit to the Contracting O ficer
phot ographs and/or vi deos depicting the condition of the
Contractor's Qperation or Storage Area.

SD-07 Certificate
Products Contai ni ng Recovered Materials.

The Contractor shall subnmit nmanufacturer's certification
attesting that product neets or exceeds EPA' s recovered materi al
gui del i nes.

1.2 CONTRACTOR QUALI TY CONTROL

To assure conpliance with contract requirenents, the Contractor shall
establish and maintain quality control for materials and work covered by
all sections of the TECHNI CAL REQUI REMENTS in accordance with Section 01451
CONTRACTOR QUALI TY CONTROL. Records shall be naintained for all operations
i ncl udi ng sanpling and testing.

1.3 AS- BUI LT DRAW NGS

As-built draw ngs shall be in accordance with Section 01780 CLOSEQUT
SUBM TTALS.

1.4 DUST CONTROL

The amount of dust resulting fromthe Contractor's work shall be controlled
to prevent the spread of dust to occupied portions of the construction site
and to avoid creation of a nuisance in the surrounding area. Use of water
will not be permitted when it will result in, or create, hazardous or

obj ectionabl e conditions such as flooding and pollution. Measures shall

al so be taken for dust control along haul routes and equi prent parKking

ar eas.

1.5 PROTECTI ON
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The Contractor shall take all necessary precautions to insure that no
damages to private or public property will result fromhis operations. Any
such damages shall be repaired or property replaced by the Contractor in
accordance with the CONTRACT CLAUSES entitled "PERM TS AND
RESPONSI Bl LI TI ES" and "PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES,

EQUI PVMENT, UTILITIES, AND | MPROVEMENTS", wi thout delay, and at no cost to

t he Governnent.

.5.1 Warni ng Signs and Barri cades

The Contractor shall be responsible for posting warning signs or erecting
tenporary barricades to provide for safe conduct of work and protection of

property.
.5.2 Protection of Grassed and Landscaped Areas

The Contractor's vehicles shall be restricted to paved roadways and
driveways. Vehicles shall not be driven or parked on grassed and/or

| andscaped areas except when absol utely necessary for the performance of
the work and approved in advance by the Contracting Officer. G assed or
| andscaped areas danmged by the Contractor shall be restored to their
original condition without delay and at no cost to the Government.

.5.3 Protection of Trees and Pl ants

Where necessary, tree branches and plants interfering with the work nay be
tenporarily tied back by the Contractor to permt acconplishment of the
work in a convenient nmanner, so long as they will not be permanently
damaged thereby. |If this is not feasible, they may be pruned, subject to
witten approval by the Contracting O ficer

.5.4 Protection of Building Fromthe Wat her

The interior of the building and all materials and equi pment shall be
protected fromthe weather at all tines.

.6 RESTORATI ON WORK

Exi sting conditions or areas danaged or disturbed by the Contractor's
operations shall be restored to their original condition, or near origina
condition as possible, to the satisfaction of the Contracting Oficer

.7 REMOVAL AND DI SPOSAL

The Contractor shall salvage or recycle waste to the naxi mum extent
practical as it relates to the capabilities of local industries. A record
of the quantity of salvaged or recycled materials shall be maintained by
the Contractor during the length of the project and submitted to the
Contracting O ficer at acceptance of the project. Quantities shall be
recorded in the unit of neasure of the industry. Reuse of materials on the
site shall be considered a formof recycling. An exanple of such reuse
woul d be the use of acceptable excavated materials as fill.
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7.1 Title to Materials

Title to all materials and equi pnent to be renoved, except as indicated or
specified otherwise, is vested in the Contractor upon receipt of notice to

proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after the Contractor's receipt of notice to
proceed. Itens indicated to be renoved shall be removed and di sposed of by

the Contractor outside the |imts of Governnent-controlled property at the
Contractor's responsibility and expense before the conpletion and fina
acceptance of the work, and such nmaterials shall not be sold on the site.

.7.2 Rubbi sh and Debris

Rubbi sh and debris shall be renmoved from Governnment-controlled property
daily unl ess otherwi se directed, so as not to allow accunul ation.
Materials that cannot be renoved daily shall be stored in areas designated
by the Contracting O ficer.

. 8 | NTERFERENCE W TH GOVERNMENT OPERATI ONS

The Contractor shall establish work procedures and net hods to prevent
interference with existing operations within or adjacent to the
construction area. Free passage into adjoining or adjacent buildings not
in the contract will not be pernmitted except as approved by the Contracting
O ficer. Procedures and nethods shall also provide for safe conduct of
work and protection of property which is to renmmi n undi sturbed.

.8.1 Coor di nati on

The Contractor shall coordinate all work with the Contracting Officer to
mnimze interruption and i nconvenience to the occupants or to the
Government. Schedul i ng and progranmm ng of work will be established during
t he pre-construction conference.

.8.2 Uilities and Facilities

Al utilities and facilities within the area shall remmin operable and
shall not be affected by the Contractor's work, unless otherw se approved
inwiting in advance by the Contracting O ficer.

.8.3 Staking and Flagging Existing Utilities

The Contractor, prior to start of any excavation or trenching work, shal
verify the location of all utility Iines shown on the drawi ngs which are
within the areas of work, and shall mark, stake, or flag each utility line
al ong trench alignments and under areas of excavation under this project,
as approved. Uility lines so |ocated shall be noted on the draw ngs.

.9 CONTRACTOR S OPERATI ONS OR STORAGE AREA

At the request of the Contractor, an open operations or storage area the
exact location of which will be determined by the Governnent. The
Contractor shall be responsible for the security necessary for protection
of his equipnent and materials, and shall maintain the area free of debris.
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No rusty or unsightly materials shall be used for providing the secure
neasure and such measure shall be erected in a workmanli ke manner. Before
any constructi on comences on establishing the operation/storage area,
Contractor shall take photographs and/or videos of the site in order to
establish the original conditions of the site. A duplicate set shall be
made and submitted to the Governnent for its files. Upon conpletion and
prior to the final acceptance of the contract work, the Contractor shal
restore the area to its original condition

1.10 GOVERNMENT PRQIECT OFFI CE

The Contractor shall provide, for use by Governnent supervisory and

i nspection personnel, a job-site office space with a floor area not |ess
than 150 square feet. This office space may be wthin the Contractor's
project office building if adjacent to the job site and if separated by a
solid partition; otherwi se a separate facility, adjacent to the job site,
shal |l be provided with wi ndows and screens, electricity, including a

m ni mum of four (4) wall outlets and two (2) ceiling lights, a tel ephone, a
desk with drawers, a layout table, two (2) chairs, a |legal size five-drawer
locking file cabinet, and a fire extinguisher. Potable drinking water and
tenporary toilet facilities shall be made avail abl e to Gover nnent
personnel, not necessarily within the project office, but in close
proxinmty thereof. The cost of utilities including telephone, and
operation and mai nt enance costs of the Governnment project office shall be
borne by the Contractor. The Governnent will be responsible for its

| ong-di stance calls. Upon conpletion of the project, the project office
and furnishings shall be renmoved and di sposed of by the Contractor. \

1.11 | NSPECTI ON
1.11.1 Fi nal Inspection and Acceptance

The Contractor shall give the the Contracting Oficer, a mninum of
fourteen (14) cal endar days advance notice prior to final inspection for
acceptance by the Contracting Officer. All deficiencies found on fina

i nspection shall be pronptly and satisfactorily corrected by the Contractor
upon notification by the Contracting Oficer

1.12 USE OF PRODUCTS CONTAI NI NG RECOVERED NMATERI ALS

Recovered materials are materials manufactured fromwaste material and
byproducts that have been recycled or diverted fromsolid waste. The
Contractor shall give preference to products containing recovered materia
when price, performance, and availability neet project requirements. A
listing of products, including the reconmended recovered naterial content,
is provided by the Environnental Protection Agency at

htt p: // ww. epa. gov/ cpg/ products. htm Only those products having recovered
material content equal to or greater than EPA guidelines shall be used to
neet this requirement.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)
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SECTI ON 02230

CLEARI NG AND GRUBBI NG

PART 1  GENERAL

1.1 DEFI NI TI ONS

1.1.1 O earing
Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation

desi gnated for renoval, including dow tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots fromthe desi gnated grubbing

ar eas.
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Materials Gt her Than Sal abl e Ti nber

Witten pernmission to dispose of such products on private
property shall be filed with the Contracting O ficer.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 CLEARI NG
Trees, stunps, 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

st andi ng.

3.2 GRUBBI NG
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Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpved to a depth of
not less than 18 inches below the original surface |evel 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.
Depr essi ons made by grubbing shall be filled with suitable material and
conpacted to nake the surface conformwi th the original adjacent surface of
t he ground.

.3 TREE REMOVAL

Where indicated or directed, trees and stunps that are designated as trees
shal | be renoved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
renoval of their stunps and roots as specified in paragraph GRUBBI NG

.4 MATERI ALS OTHER THAN SALABLE TI MBER

Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of Government-controlled |and at the Contractor's
responsi bility, except when otherwise directed in witing.

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramrer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (1997) Amount of WMaterial in Soils Finer

than the No. 200 (75-mcroneter) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght
of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

ASTM D 2922 (1996el) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)
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ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CGP-GM GWGM GC, GP-GC, GV GC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC, CL, M, CL-M., M1 Satisfactory naterials for grading
shal |l be conprised of stones less than 8 inches, except for fill nateria
for pavenments which shall be conprised of stones less than 3 inches in any
di mensi on.

1.2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. The Contracting O ficer shall be notified of
any contam nated nateri al s.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC
M, CL, MH, and CH Materials classified as GMand SMwi ||l be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying naterials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the naxi mum density obtained by the test
procedure presented in ASTM D 1557abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
percent or |ess by weight of their particles retained on the 3/4 inch
sieve, the degree of conpaction for material having nore than 30 percent by
wei ght of their particles retained on the 3/4 inch sieve shall be expressed
as a percentage of the maxi numdensity in accordance with AASHTO T 180

Met hod D and corrected with AASHTO T 224. To maintain the same percentage
of coarse material, the "renove and replace" procedure as described in the
NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used.

1.3 SUBM TTALS
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Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Ear t hwor k.

Procedure and | ocation for disposal of unused satisfactory materi al
Proposed source of borrow nateri al

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavements.

SD- 06 Test Reports
Testi ng.

Wthin 24 hours of conclusion of physical tests, 1 copy of test results,
i ncluding calibration curves and results of calibration tests.

SD-07 Certificates
Testi ng.

Qualifications of the comercial testing |aboratory or Contractor's testing
facilities.

1.4 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the naterials, and al
excavation will be designated as unclassified excavation.

1.5 BLASTI NG
Blasting will not be permtted.

1.6 UTI LI ZATI ON OF EXCAVATED MATERI ALS
Unsatisfactory materials renoved from excavati ons shall be disposed of
out side of Governnent-controlled and. Satisfactory material renpved from
excavations shall be used, insofar as practicable, in the construction of
fills, embankments, subgrades, shoul ders, bedding (as backfill), and for
sim | ar purposes.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 GENERAL EXCAVATI ON
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The Contractor shall perform excavati on of every type of nmateria
encountered within the Iimts of the project to the |lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph
FINISH NG Satisfactory excavated materials shall be transported to and
placed in fill or enbanknment within the limts of the work. Unsatisfactory
materials encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated materia
not required for fill or enbanknent shall be di sposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be di sposed of outside of Governnent controlled

land. During construction, excavation and fill shall be perforned in a
manner and sequence that will provide proper drainage at all tines.
Material required for fill or enbanknent in excess of that produced by

excavation within the grading limts shall be excavated fromthe borrow
areas indicated or fromother approved areas selected by the Contractor as
speci fi ed.

.2 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
materi al shall be obtained from borrow areas outside of
Governnent-controlled | and. The Contractor shall obtain fromthe owners
the right to procure material, pay royalties and other charges invol ved,
and bear the expense of devel opi ng the sources, including rights-of-way for
hauling. No borrow shall be obtained within the limts of the project site
wi thout prior witten approval. Necessary clearing, grubbing, and

sati sfactory drai nage of borrow pits and the di sposal of debris thereon
shal | be considered rel ated operations to the borrow excavati on

.3 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequate drai nage. Overburden and ot her spoi
material shall be transported to designated spoil areas or otherw se

di sposed of as directed. Borrow pits shall be neatly trinmed and drained
after the excavation is conpleted. The Contractor shall ensure that
excavation of any area, operation of borrow pits, or dunping of spoi
material results in mninumdetrinmental effects on natural environnmenta
condi tions.

.4 GRADI NG AREAS

Where indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enmbankments, fills, and
required backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another gradi ng area except when so
directed in writing.

5 BACKFI LL
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Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent | aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. Conpaction requirements for backfill materials shall also
conformto the applicable portions and Section 02316 EXCAVATI ON, TRENCHI NG
AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent.

.6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
.6.1 CGeneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; pl owed, disked, or otherw se broken up to a depth of 6 inches;
pul veri zed; noi stened or aerated as necessary; thoroughly m xed; and
conpacted to at |least 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi numdensity for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of enbankment
materials to assure adequate bond between embanknent nmaterial and the
prepared ground surface.

.7 EVBANKMVENTS
.8 SUBGRADE PREPARATI ON
.8.1 Construction

Subgrade shall be shaped to Iine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or
ot herwi se unsatisfactory naterial shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed.
Rock encountered in the cut section shall be excavated to a depth of 6

i nches bel ow finished grade for the subgrade. Low areas resulting from
renoval of unsatisfactory nmaterial or excavation of rock shall be brought
up to required grade with satisfactory materials, and the entire subgrade
shal |l be shaped to |ine, grade, and cross section and conpacted as
specified. The elevation of the finish subgrade shall not vary nore than
0.05 foot fromthe established grade and cross section

.8.2 Conpacti on
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved

equi pment. Except for paved areas, each |ayer of the enbankment shall be
conpacted to at |least 90 percent of |aboratory nmaxi num density.
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3.8.2.1 Subgrade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 95 percentage

| aboratory maxi num density for the depth bel ow the surface of the pavenent
shown. When nore than one soil classification is present in the subgrade,
the top 6 inches of subgrade shall be scarified, w ndrowed, thoroughly

bl ended, reshaped, and conpact ed.

3.8.2.2 Subgrade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 95 percentage
| aboratory maxi num density for the full depth of the shoul der

3.9 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateria
or as ot herwi se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in
par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoulder. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a nanner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmty with the cross
section shown.

3.10 FI NI SHI NG

The surface of excavations, enbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evati ons indi cated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATION. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shal |l be finished to a snoothness suitable for the application of turfing
materi al s.

3.11 TESTI NG

Testing shall be perforned by an approved commercial testing |aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be permtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. Field in-place density shall be deternmined in
accordance with ASTM D 1556 or ASTM D 2922. Wen ASTM D 2922 is used, the
calibration curves shall be checked and adjusted using only the sand cone
net hod as described in ASTM D 1556. ASTM D 2922results in a wet unit

wei ght of soil and when using this nmethod ASTM D 3017 shall be used to
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determ ne the noisture content of the soil. The calibration curves
furnished with the noi sture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and noi sture gauges shall be made at the beginning of a
job on each different type of material encountered and at intervals as
directed by the Contracting O ficer. ASTM D 2937, Drive Cylinder Method
shal |l be used only for soft, fine-grained, cohesive soils. When test
results indicate, as deternined by the Contracting O ficer, that conpaction
is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas
shal |l be perforned to deternine conformance with specification
requirenents. Inspections and test results shall be certified by a

regi stered professional civil engineer. These certifications shall state
that the tests and observations were perforned by or under the direct
supervision of the engineer and that the results are representative of the
materials or conditions being certified by the tests. The follow ng nunber
of tests, if perfornmed at the appropriate tinme, will be the mninum
acceptabl e for each type operation

3.11.1 Fill and Backfill Material G adation
One test per 100 cubic vyards stockpiled or in-place source nmateri al
Gradation of fill and backfill material shall be determned in accordance
with ASTM D 422
3.11.2 I n-Place Densities
a. One test per 5000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated

machi nes.

b. One test per 2500 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 5000 linear feet, or fraction thereof, of each lift
of enbankment or backfill for roads.

3.11.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per lift for each 50,000 square feet, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed nachi nes.

b. One check test per lift for each 25,000 square feet, of fill or
backfill areas conpacted by hand- operated nachi nes.

c. One check test per lift for each 50,000 linear feet, or fraction
t hereof, of enbankment or backfill for roads.

3.11. 4 Moi sture Contents
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In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shal |l be nade as dictated by |ocal conditions and approved by the
Contracting O ficer.

.11.5 Opt i num Moi sture and Laboratory Maxi num Density

Tests shall be nmade for each type material or source of material including
borrow material to deternine the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 100 cubic yards of fill and
backfill, or when any change in material occurs which may affect the

opti mum noi sture content or |aboratory nmaxi num density.

.11.6 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nmade during construction of the subgrades.

.12 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 10-1b (4.54) Kg) Rammer and a
18-inch (457 nm Drop

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

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

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4253 (1991) Maxinmum Density and Unit Wi ght of

Soils Using a Vibratory Tabl e

ASTM D 4318 (1984) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

.2 DEGREE COF COVPACTI ON

Degree of conpaction is a percentage of the naxi mum density obtai ned by the
test procedure presented in AASHTO T 180 Method D. Where free draining
soils, i.e., sand or gap-graded aggregate are to be conpacted, use ASTM D
4253. The procedure will be abbrevi ated bel ow as a percentage of

| aboratory maxi mum density.
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3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 09 Test Reports
Shori ng pl an.

The shoring plan shall present the contractor's retained
consul tants shoring design including assuned soil design val ues
and earth pressures, assuned ground water |evels, surcharge | oads
adj acent to the excavation, assunptions regarding pipe
installations, and structural cal cul ations.

Pre-existing Conditions Report.

The pre-condition survey report shall docunent the existing
condition of structures including buildings, slabs-on-grade,
pavenents, etc. That would be affected by the trench excavation
The report shall include photographs, neasurenents of crack
wi dths, and | evel survels.

Field Density Tests. Testing of Backfill Materials.

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

Submit manufacturer's certification of CLSM (Controlled Low
Strength Material) and include actual 28-day unconfined
conpressi ve strengths.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials

On-site excavated materials are satisfactory materials for fills and
backfills. Inported materials classified in ASTM D 2487 as GN GP, GV CC,
SW SP, SM SC, (M., M4, and CL) and free fromroots and other organic
matter, trash, debris, and stones larger than 3 inches in any dinmension are
satisfactory. |In addition, inported satisfactory materials shall have
liquid limts less than 60 and plasticity indexes |less than 30. Liquid
limt and plasticity index shall be determ ned in accordance with ASTM D
4318.

. 1.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as CH
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PT, OH, and OL are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, and stones l|larger than 3
inches. The Contracting Oficer shall be notified of any contani nated
materi al s.

.1.3 Cohesi onl ess and Cohesive Materials
Cohesi onl ess materials shall include materials classified in ASTM D 2487 as
GN GP, SW and SP. Cohesive materials shall include materials classified

as GC, SC, M, CL, WH and CH Materials classified as GM and SM shal |l be
identified as cohesionless only when the fines are nonpl astic.

1.4 Rock

Rock shall consist of boulders neasuring 1/2 cubic yard or nore and
materials that cannot be renoved without systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified masses and
congl ormer at e deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic yard in volune, except that pavenents shall not be
consi dered as rock.

.1.5 Unyi el ding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

.1.6 Unst abl e Materi al

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

1.7 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel or crushed stone conposed of hard, tough and durable particles, and
shall contain not nore than 10 percent by weight of material passing a No.
200 nesh sieve and 20 to 60 percent by weight passing the No. 4 sieve. The
maxi mum al | owabl e aggregate size shall be 1 inch, or the naxinmm size
recomended by the pipe nmanufacturer, whichever is snaller.

.1.8 Initial Backfill Materia

Initial backfill shall consist of select granular naterial or satisfactory
materials free fromrocks 1 inch or larger in any dinension or free from
rocks of such size as reconmended by the pipe manufacturer, whichever is
snaller. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 1 inch in any
di mensi on or as reconmended by the pipe manufacturer, whichever is smaller.

2 PLASTI C MARKI NG TAPE
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Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mnimumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi |lengthwi se and 1500 psi crosswi se. The tape
shal |l be nmanufactured with integral wires, foil backing or other neans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for nmarking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shal |l bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Comuni cati ons

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated. Rock
excavation shall include renoval and disposition of nmaterial defined as
rock in paragraph MATERI ALS. Earth excavation shall include renpoval and
di sposal of naterial not classified as rock excavation. During excavation
materi al satisfactory for backfilling shall be stockpiled in an orderly

manner at a distance fromthe banks of the trench equal to 1/2 the depth of
t he excavation, but in no instance closer than 2 feet. Excavated materia
not required or not satisfactory for backfill shall be renoved fromthe
site. Gading shall be done as nmay be necessary to prevent surface water
fromflowing into the excavation, and any water accumul ating shall be
renoved to nmaintain the stability of the bottomand sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi t h paragraph BACKFI LLI NG AND COVPACTI ON at no additional cost to the
Gover nrent .

1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be
sl oped, or nmade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 5 feet high shall be shored, cut back to a stable slope, or
provi ded with equival ent means of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 5 feet
hi gh shall be shored. Trench walls which are cut back shall be excavated
to at |east the angle of repose of the soil. Special attention shall be
given to sl opes which may be adversely affected by weat her or novisture
content. The trench width below the top of pipe shall not exceed 24 inches
pl us pi pe outside diameter (O D.) for pipes of less than 24 inches inside
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di anmeter and shall not exceed 36 inches plus pipe outside dianeter for
sizes larger than 24 inches inside diameter. Were recomended trench
wi dt hs 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 wi thout any additional cost to the Governnent.

.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 1 inch or greater in any
di mensi on, or as recommended by the pipe nanufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

.1.1.2 Rermoval of Unyielding Materi al

Where unyielding material is encountered in the bottomof the trench, such
material shall be renoved 4 inches bel ow the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND COVPACTI ON

.1.1.3 Renoval of Unstable Materia

Where unstable material is encountered in the bottomof the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

. 1.2 St ockpi | es

St ockpi |l es of satisfactory shall be placed and graded as specified.

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tinmes. The ground surface at stockpile

| ocations shall be cleared, grubbed, and seal ed by rubber-tired equiprent,
excavated satisfactory and unsatisfactory nmaterials shall be separately
stockpiled. Stockpiles of satisfactory naterials shall be protected from
contam nati on which nay destroy the quality and fitness of the stockpiled
material. |If the Contractor fails to protect the stockpiles, and any

mat eri al becones unsatisfactory, such material shall be renpved and

repl aced with satisfactory material from approved sources at no additiona
cost to the Governnment. Locations of stockpiles of satisfactory materials
shal |l be subject to prior approval of the Contracting Oficer

.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be
placed in | ayers not exceeding 6 inches |oose thickness for conpaction by
hand operated machi ne conpactors, and 8 inches |oose thickness for other
t han hand operated nmachi nes, unl ess otherw se specified. Each |ayer shal
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be conpacted to at | east 95 percent nmaxi num density for cohesionless soils
and 90 percent maxi mum density for cohesive soils, unless otherw se
speci fi ed.

2.1 Trench Backfil

Trenches shall be backfilled to the grade shown.

.2.1.1 Repl acenment of Unyi el ding Mteri al

Unyi el ding material renmoved fromthe bottomof the trench shall be repl aced
with select granular nmaterial or initial backfill naterial

.2.1.2 Repl acement of Unstable Materi al

Unstable material renoved fromthe bottomof the trench or excavati on shal
be replaced with select granular material placed in |ayers not exceeding 6
i nches | oose thickness.

.2.1.3 Beddi ng and Initial Backfil

Beddi ng shall be of the type and thickness shown. [Initial backfil
material shall be placed and conpacted with approved tanpers to a hei ght of

at |least one foot above the utility pipe or conduit. The backfill shall be
brought up evenly on both sides of the pipe for the full length of the
pi pe. Care shall be taken to ensure thorough conmpaction of the fill under

t he haunches of the pipe.
.2.1.4 Fi nal Backfil

The renmai nder of the trench, except for special naterials for roadways,
railroads and airfields, shall be filled with satisfactory materi al

.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

.3.1 Wat er Lines

Trenches shall be of a depth to provide a mnimum cover of 2.5 feet from
the existing ground surface, or fromthe indicated finished grade,

whi chever is |lower, to the top of the pipe.

. 3.2 Pl astic Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.
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3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory 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 Oficer. The first inspection shall be at the
expense of the Governnent. Cost incurred for any subsequent inspection

requi red because of failure of the first inspection will be charged to the
Contractor.

3.4.2 Testing of Backfill Materials
Characteristics of backfill nmaterials shall be determ ned in accordance

with particle size analysis of soils. A mininumof one particle size
anal ysis and one noi sture-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 nunbers to ensure that the specified
density is being obtained. A mninmumof one field density test per lift of
backfill for every 100 feet of installation shall be perfornmed. One
noi sture density relationship shall be deternmined for every 1500 cubic
yards of material used. Field in-place density shall be determned in
accordance with ASTM D 1556 or ASTM D 2922. Wen ASTM D 2922 is used, the
calibration curves shall be checked and adjusted using the sand cone net hod
as described in paragraph Calibration of the ASTM publication. ASTM D 2922
results in a wet unit weight of soil and when using this nethod, ASTM D 3017
shall be used to determine the nmoisture content of the soil. The
calibration curves furnished with the noisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nmde at
t he begi nning 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 | aboratory density
tests shall be furnished to the Contracting O ficer, within 24 hours of the
conclusion of the tests. Trenches inproperly conpacted shall be reopened
to the depth directed, then refilled and conpacted to the density specified
at no additional cost to the Governnent.

-- End of Section --
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SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1996) Fl anged Ductile-lron Pipe Wth
Ductile-lIron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C153 (1994; Errata Nov 1996) Ductile-lron
Conpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 mv for Water
Servi ce

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C600 (1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances
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AWM C606 (1997) G ooved and Shoul dered Joints
AWM C651 (1992) Disinfecting Water Mains
ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

NSF | NTERNATI ONAL ( NSF)

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

.2 Pl PI NG

This section covers water supply. The Contractor shall have a copy of the
manuf acturer's recommendati ons for each material or procedure to be
utilized available at the construction site at all tines.

2.1 Supply Lines 3 Inches or Larger

Pi ping for water supply lines 3 inches or larger shall be ductile iron.

.2.2 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which conme in contact with
the potable water shall conformto NSF 61.

. 2.3 Excavation, Trenching, and Backfilling
Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.
.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Installation.

The manufacturer's recommendati ons for each material or
procedure to be utilized.

Wast e Water Disposal Method.

The met hod proposed for disposal of waste water from hydrostatic
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tests and disinfection, prior to performng hydrostatic tests.
Satisfactory Installation.

A statenent signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in
accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD- 06 Test Reports
Bact eri ol ogi cal Disinfection
Test results fromcomercial |aboratory verifying disinfection
1.4 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Ductile-1ron Pipe
Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 150 psi, unless otherw se shown or specified. Pipe shall be
cenent-nortar lined in accordance with AWM Cl104. Linings shall be
standard. Wen installed underground, pipe shall be encased with 8 m|l
t hi ck pol yethyl ene in accordance with AWM C105. Flanged ductile iron pipe
with threaded flanges shall be in accordance with AWM C115.

2.2 FI TTI NGS AND SPECI ALS

2.2.1 Ductile-lron Pipe System
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Fittings and specials shall be suitable for 150 psi pressure rating, unless
ot herw se specified. Fittings and specials for nechanical joint pipe shal
conformto AWM Cl110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM C110 and AWM Cl111. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and
specials shall be cenment-nortar |ined (standard thickness) in accordance
with AWM Cl04. Ductile iron conpact fittings shall conformto AWM C153

.3 JANTS
. 3.1 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111.

b. Push-on joints shall conformto AWM Cl111.

c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM C111.

.4 VALVES
4.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150

psi. Valve connections shall be as required for the piping in which they

are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

Val ves 3 inches and |l arger shall be iron body, bronze nounted, and
shal |l conformto AWM C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connecti ons.

.4.2 Automatic Air Relief Valves

Automatic air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formation of a vacuum The

val ves shall automatically release air when the lines are being filled with
wat er and shall admit air into the |Iine when water is being withdrawn in
excess of the inflow Valves shall be iron body with bronze trim and
stainless steel float.

.5 M SCELLANEQUS | TEMS

.5.1 FI exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 150 psig service as
appropriate for the static head plus the system head, and 250 degrees F
for grooved end flexible connectors. The flexible section shall be

constructed of rubber, tetrafluoroethylene resign, or corrosion-resisting
steel, bronze, nonel, or galvanized steel. The flexible section shall be
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suitable for intended service with end connections to nmatch adj acent

pi pi ng. Flanged assenblies shall be equipped with linmt bolts to restrict
maxi mumtravel to the manufacturer's standard linmts. Unless otherw se

i ndicated, the length of the flexible connectors shall be as reconmended by
the manufacturer for the service intended. |Internal sleeves or lines,
conpatible with circulating nmedium shall be provided when recomended by

t he manufacturer.

.5.2 Fl ow Switch

Swi tch shall be vane type, designed for extended service in domestic cold
wat er systens. The el ectro-mechanical device shall sense water npvenent
and be rated for 150 psi naxi mum pressure. All electrical conponents shal
be housed in a NEMA 4X encl osure designed for use in areas of high humdity
and out-of-doors installation.

.5.3 Manual Air Relief Valve

A bronze ball valve designed for extended service in donestic cold water
systens shall be provided as a nmanual air relief valve as indicated. Valve
shal | be bronze body with threaded connection rated for 150 psi service at
150 degrees F. Valve shall have hand | ever operator of corrosion resistant
mat eri al

.5.4 Di si nfection

Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301

Hypochl orite, Calciumand Sodium AWM B300.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Squeeze type nechanical cutters shall not be used for ductile
i ron.

. 1.2 Adj acent Facilities

.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
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Where water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at |east 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force nmains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer main, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

.1.3 Joint Deflection
.1.3.1 Al'l owabl e for Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. |If the
al i gnment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

. 1.4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in nmaking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomobdate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

.1.4.1 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance with ACPPA
Wirk Practices.

.1.4.2 Penetrations

Pi pe passing through walls of structures shall be provided with
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ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cenment nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nmastic.

.1.4.3 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

.1.5 Jointing
.1.5.1 Ductile-lron Pipe Requirenents

Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

.1.6 Thrust Restraint

Tees and bends deflecting 11.25 degrees or nore, either vertically or

hori zontally, on waterlines 4 inches in dianmeter or larger, and shall be
provided with thrust restraints. Valves shall be securely anchored or
shal |l be provided with thrust restraints to prevent novenent. Thrust
restraints shall be either thrust blocks or, for ductile-iron pipes,
restrai ned joints.

.1.6.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subj ect to thrust may be poured against forns. The area of bearing shal
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clanps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially
backfilled | eaving the joints exposed for exam nation, the newy laid

pi pi ng shall, unless otherw se specified, be subjected for 1 hour to a
hydrostatic pressure test of 200 psi. Exposed pipe, joints, fittings,
hydrants, and val ves shall be carefully exam ned during the partially open
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trench test. Joints showi ng visible | eakage shall be replaced or remade as
necessary. Cracked or defective pipe, joints, fittings, hydrants and

val ves di scovered in consequence of this pressure test shall be renbved and
repl aced with sound material, and the test shall be repeated until the test
results are satisfactory. The requirement for the joints to remain exposed
for the hydrostatic tests may be waived by the Contracting O ficer when one
or nore of the follow ng conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require naintaining barricades and wal kways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmamy request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

. 2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 200 psi pressure. Leakage is defined as the quantity of water to
be supplied into the newy laid pipe, or any val ved or approved section
necessary to naintain pressure within 5 psi of the specified | eakage test
pressure after the pipe has been filled with water and the air expell ed.
Piping installation will not be accepted if | eakage exceeds the all owabl e

| eakage which is determned by the follow ng forml a:

L = 0.0001351ND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to

t he Governnent.

. 2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for | eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
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as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

. 2.4 Concurrent Hydrostatic Tests

The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed

.3 BACTERI ALDI SI NFECTI ON
. 3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
wat erline shall be disinfected as prescribed by AWM C651. After pressure
tests have been made, the unit to be disinfected shall be thoroughly
flushed with water until all entrained dirt and nud have been renoved
before introducing the chlorinating material. The chlorinating materia
shall be either liquid chlorine, calciumhypochlorite, or sodium
hypochl orite, conform ng to paragraph M SCELLANEQUS | TEMS. The
chlorinating material shall provide a dosage of not |ess than 50 ppm and
shal |l be introduced into the water lines in an approved manner. The agent
shall not be introduced into the line in a dry solid state. The treated
wat er shall be retained in the pipe |long enough to destroy all non-spore
form ng bacteria. Except where a shorter period is approved, the retention
tinme shall be at l|east 24 hours and shall produce not |ess than 25 ppm of
free chlorine residual throughout the line at the end of the retention
period. Valves on the |ines being disinfected shall be opened and cl osed
several tinmes during the contact period. The line shall then be flushed
with clean water until the residual chlorine is reduced to less than 1.0
ppm From several points in the unit, the Contracting Oficer will take
sanpl es of water in proper sterilized containers for bacterial exam nation
The unit will not be accepted until satisfactory bacteriol ogical results
have been obt ai ned.

.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --

SECTI ON 02510 Page 11



PART 1

(R

Lol el o
PR RAWNR

PRRPARPRRESA
PRARORBMRBAINE

©CONO U WN R

[

GENERAL

SECTI ON TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTI ON 02721

SUBBASE COURSES

REFERENCES
SUBM TTALS
DEGREE OF COVPACTI ON
SAMPLI NG AND TESTI NG

w

NN

Si eve Anal ysis

Liquid Limt and Plasticity Index
Moi sture-Density Determ nations
Density Tests

Wear Test

Testing Frequency

1
3.

2

Initial Tests
I n-Pl ace Tests

Approval of Materi al
WEATHER LI M TATI ONS
EQUI PMVENT

PRODUCTS

MATERI ALS
Subbase Cour se

1

EXECUTI ON

PREPARATI ON OF UNDERLYI NG MATERI AL
GRADE CONTROL

M XI NG AND PLACI NG MATERI ALS
LAYER THI CKNESS

COVPACTI ON

EDGES

SMOOTHNESS TEST
THI CKNESS CONTROL
VAl NTENANCE

End of Section Table of Contents --

SECTI ON 02721 Page 1

WATRLI NE



WATRLI NE

SECTI ON 02721

SUBBASE COURSES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 180 (1997) Mbisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmer and an
457-mm (18-in) Drop

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996el) Density and Unit Weight

of Soil in Place by the Sand-Cone Mt hod

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
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Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office

that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi pnent

Li st of proposed equi pnent to be used in perfornmance of
construction work, including descriptive data.

SD- 06 Test Reports
Sanmpl i ng and Testing
Copies of initial and in-place test results.
.3  DEGREE OF COWPACTI ON
Degree of conpaction is a percentage of the naxi mum density obtained by the

test procedure presented in AASHTO T 180, Method D. In this specification
degree of conpaction shall be a percentage of |aboratory naxi mum density.

.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved testing | aboratory
in accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Tests shal

be performed at the specified frequency. No work requiring testing will be
permtted until the testing |aboratory has been i nspected and approved.

The materials shall be tested to establish conpliance with the specified
requi renents.

4.1 Sanpl i ng

Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

.4.2 Tests

.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11
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4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti mum noi sture shall be determ ned in accordance
with AASHTO T 180, Method D

.4.2. 4 Density Tests

Density shall be field neasured in accordance with ASTM D 1556 and ASTM D
2922. The calibration curves shall be checked and adjusted, if necessary,
using only the sand cone nethod as described in paragraph Calibration, of
the ASTM publication. Tests perforned in accordance with ASTM D 2922
result in a wet unit weight of soil and, when using this nethod, ASTM D 3017
shall be used to determine the nmoisture content of the soil. The
calibration curves furnished with the noi sture gauges shall al so be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nade by
the prepared containers of naterial nethod, as described in paragraph
Calibration, in ASTM D 2922, on each different type of material to be
tested at the beginning of a job and at intervals as directed.

.4.2.5 Wear Test

Wear tests shall be made on subbase course material in conformance with
ASTM C 131.

. 4.3 Testing Frequency

.4.3.1 Initial Tests

One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents prior to installation

a. Sieve Analysis including 0.02 nmsize nmateria
b. Liquidlimt and plasticity index noisture-density relationship
c. \Wear

.4.3.2 I n-Pl ace Tests

One of each of the followi ng tests shall be performed on sanples taken from
the placed and conpacted subbase course. Sanples shall be taken for each
1000 square yards of each layer of material placed in each area.

a. Sieve Analysis including 0.02 nmsize nmateria
b. Field Density
c. Misture liquid limt and plasticity index

4.4 Approval of Materi al
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The source of the material shall be selected 30 days prior to the tinme the
material will be required in the work. Approval of the materials will be
based on tests for gradation, liquid lint, and plasticity index perforned
on sanples taken fromthe conpl eted and conpacted subbase course.

.5 VEATHER LI M TATI ONS

Conpl et ed areas damaged by rainfall, or other weather conditions shall be
corrected to neet specified requirenents.

.6 EQUI PNENT

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Subbase Cour se

Aggregates shall consist of crushed stone, gravel, shell, sand, or other
sound, durable, approved materials processed and bl ended or naturally

conbi ned. Aggregates shall be durable and sound, free fromlunps and balls
of clay, organic matter, objectionable coatings, and other foreign
material. Material retained on the No. 4 sieve shall have a percentage of
wear not to exceed 50 percent after 500 revol utions when tested as
specified in ASTM C 131. Aggregate shall be reasonably uniformin density
and quality. Aggregates shall have a maxi num size of 75 inch and shall be
within the imts specified as foll ows:

Maxi mum Al | owabl e Percent age by Wi ght
Passi ng Square-Mesh Sieve

Si eve Desi gnation No. 1 No. 2 No. 3 No. 4
No. 10 50 80 -- 85
No. 200 15 15 15 15

Particles having dianeters |ess than 0.0008 inches shall not be in excess
of 3 percent by weight of the total sanple tested as determined in
accordance with ASTM D 422. The portion of any bl ended conponent and of
the conpl eted course passing the No. 40 sieve shall be either nonplastic or
shall have a liquid linmt not greater than 25 and a plasticity index not
greater than 5.

PART 3 EXECUTI ON
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1 PREPARATI ON OF UNDERLY! NG MATERI AL

Prior to constructing the subbase, the underlying course or subgrade shal
be cleaned of all foreign substances. The surface of the underlying course
or subgrade shall neet specified conpaction and surface tol erances. Ruts,
or soft yielding spots, in the underlying courses, subgrade areas having

i nadequat e conpaction, and devi ations of the surface fromthe specified
requi renents, shall be corrected by | oosening and renoving soft or
unsatisfactory material and by addi ng approved material, reshaping to |ine
and grade, and reconpacting to specified density requirenents. The

fini shed underlying course shall not be disturbed by traffic or other
operations and shall be maintained by the Contractor in a satisfactory
condition until the subbase course is placed.

.2 GRADE CONTRCL

The finished and conpl eted subbase course shall conformto the |ines,
grades, and cross sections shown. The |lines, grades, and cross sections
shown shall be nmintained by neans of |ine and grade stakes placed by the
Contractor at the work site

.3 M XI NG AND PLACI NG MATERI ALS

The materials shall be mxed and placed to obtain unifornmty of the subbase
material at the water content specified. The Contractor shall nake such
adjustrments in mxing or placing procedures or in equipnent as may be
directed to obtain the true grades, to mnimze segregation and
degradation, to reduce or accelerate loss or increase of water, and to
insure a satisfactory subbase course.

.4 LAYER THI CKNESS

The conpacted thickness of the conpleted course shall be as indicated.

When a conpacted |ayer of 6 inches is specified, the naterial may be placed
in a single layer; when a conpacted thickness of nore than 6 inches is
required, no layer shall exceed 6 inches nor be less than 3 inches when
conpact ed.

.5 COWPACTI ON

Each | ayer of the subbase course shall be conpacted as specified with
approved comnpaction equi pnent. Water content shall be mmintai ned during

t he conpaction procedure to within plus or nminus 2 percent of optinum water
content, as determined fromlaboratory tests, as specified in paragraph
SAMPLI NG AND TESTING.  In all places not accessible to the rollers, the

m xture shall be conpacted w th hand-operated power tanpers. Conpaction
shal |l continue until each layer is conpacted through the full depth to at

| east 95 percent of |aboratory naxi mumdensity. The Contractor shall nake
such adjustnents in conpacting or finishing procedures as may be directed
to obtain true grades, to mninize segregation and degradation, to reduce
or increase water content, and to ensure a satisfactory subbase course.
Any nmaterials that are found to be unsatisfactory shall be renpved and
replaced with satisfactory material or reworked, as directed, to neet the
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requi renents of this specification
.6 EDGES

Approved material shall be placed al ong the edges of the subbase course in
such quantity as will conpact to the thickness of the course being
constructed. When the course is being constructed in two or nore |ayers,

at least a 1 foot width of the shoulder shall be rolled and conpacted

simul taneously with the rolling and conpacting of each |ayer of the subbase
course, as directed.

.7 SMOOTHNESS TEST

The surface of each | ayer shall not show deviations in excess of 3/8 inch
when tested with a 12 footstrai ghtedge applied parallel with and at right
angles to the centerline of the area to be paved. Deviations exceeding
this anpbunt shall be corrected by renoving naterial, replacing with new
material, or reworking existing material and conpacting, as directed.

.8  THI CKNESS CONTRCL

The conpl eted thickness of the subbase course shall be in accordance with
the thickness and grade indicated on the drawi ngs. The thickness of each
course shall be neasured at intervals providing at | east one neasurenent
for each 500 square yards or part thereof of subbase course. The thickness
neasur enent shall be nade by test holes, at |east 3 inches in dianeter

t hrough the course. The conpl eted subbase course shall not be nore than
1/2 inch deficient in thickness nor nore than 1/2 inch above or bel ow the
establ i shed grade. Were any of these tol erances are exceeded, the
Contractor shall correct such areas by scarifying, adding new material of
proper gradation or renoving material, and conpacting, as directed. \Where
t he measured thickness is 1/2 inch or nore thicker than shown, the course
wi Il be considered as conforming with the specified thickness requirenents
plus 1/2 inch. The average job thickness shall be the average of the job
nmeasurenents as specified above but within 1/4 inch of the thickness shown.

.9 MAI NTENANCE
The course shall be maintained in a satisfactory condition until accepted.

-- End of Section --
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AGGREGATE AND/ OR CGRADED- CRUSHED AGCREGATE BASE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 180 (1997) Mbisture-Density Relations of Soils

Using a 4.54-kg (10-1b) Ramrer and an 457
mm (18-in) Drop

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2487 (2000) dassification of Soils for

Engi neering Purposes (Unified Soi
O assification Systen)
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ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4253 (1993) Maxi mum I ndex Density and Unit
Wei ght of Soils Using a vibratory Tabl e

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

.2 DEFI NI TI ONS
For the purposes of this specification, the follow ng definitions apply.
2.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, crushed durable aggregate
uniformy noi stened and nechanically stabilized by conpacti on.

. 2.2 Degree of Conpaction

Degree of conpaction is a percentage of the naxi mum density obtained by the
test procedure presented in ASTM D 1557, Method C, for material that has
no nore than 30 percent retained on the 3/4 inch sieve and has nore than
20 percent retained on the 3/8 inch sieve. Were the naterial does not
neet these gradation requirenents, AASHTO T 180 Method D will be used.
Where free draining soils, i.e., sand or gap-graded aggregate are to be
conpacted, use ASTM D 4253. The procedure will be abbreviated bel ow as a
percentage of |aboratory density.

.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Pl ant, Equi pnent, and Tool s

Li st of proposed equi pnent to be used in performance of
construction work, including descriptive data.

SD- 06 Test Reports
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Sanmpling and testing
Field Density Tests

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Copies of field test
results within 24 hours after the tests are perfornmed. Certified
copies of test results for approval not |ess than 30 days before
material is required for the work.

4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALITY CONTROL. Work requiring
testing will not be permtted until the testing | aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirements; testing shall be perforned at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of the tests.

4.1 Sanpl i ng

Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

. 4.2 Tests

The following tests shall be perforned in confornance with the applicable
standards |i sted.

.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11.

.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti mum noi sture content shall be determined in
accordance with ASTM D 1557 or AASHTO T 180, Method D as determined in
par agr aph, Degree of Conpaction.

.4.2. 4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 2922. For the
nmet hod presented in ASTM D 2922 the calibration curves shall be checked and
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adjusted if necessary using only the sand cone nethod as described in
par agraph Calibration, of the ASTM publication. Tests performed in
accordance with ASTM D 2922 result in a wet unit weight of soil and when
using this nethod, ASTM D 3017 shall be used to deternine the noisture
content of the soil. The calibration curves furnished with the noisture
gauges shall al so be checked along with density calibration checks as
described in ASTM D 3017. The calibration checks of both the density and
noi st ure gauges shall be made by the prepared containers of nateria

net hod, as described in paragraph Calibration of ASTM D 2922, on each
different type of material being tested at the beginning of a job and at
intervals as directed. Wen ASTM D 2922 is used to determ ne in-place
density, there shall be one check test using ASTM D 1556, for every ten
(10) nuclear tests taken on the same nateri al

.4.2.5 Wear Test

Wear tests shall be made on ABC course material in confornmance with ASTM C
131.

.4.2.6 Soundness

Soundness tests shall be made on ABC in accordance with ASTM C 88.

. 4.3 Testing Frequency

.4.3.1 Initial Tests

One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents when furnished. |If nmaterials
fromnore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis.

b. Liquid limt and plasticity index noisture-density
rel ati onshi p.

c. Misture-density relationship.
d. \Wear.

e. Soundness.

.4.3.2 In Place Tests

One of each of the followi ng tests shall be performed on sanples taken from
the placed and conpacted ABC. Sanples shall be taken and tested at the
rates indicated.

a. Density tests shall be perforned on every |ift of naterial placed

and at a frequency of one set of tests for every 250 square yards, or
portion thereof, of conpleted area.
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b. Sieve Analysis shall be perfornmed for every 500 tons, or portion
t hereof, of mmterial placed.

c. Liquidlimt and plasticity index tests shall be perforned at the
sane frequency as the sieve anal ysis.

1.4.4 Approval of Materi al

The source of the material shall be selected 30 days prior to the time the

material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the naterials will be
based on sieve analysis, liquid limt, and plasticity index tests perfornmed

on sanples taken fromthe conpleted and fully conpacted GCA
1.5 PLANT, EQUI PMENT, AND TOOLS

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

PART 2 PRODUCTS
2.1 AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone,
crushed gravel, crushed recycled concrete, angular sand, or other approved
material. ABC shall be free of lunps of clay as defined by ASTM D 2487,
organic matter, and other objectionable materials or coatings. The portion
retained on the No. 4 sieve shall be known as coarse aggregate; that
portion passing the No. 4 sieve shall be known as fine aggregate.

2.1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirements and shall be stockpiled
separatel y.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall nmeet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow.

c. Crushed Recycled Concrete: Crushed recycled concrete shal
consi st of previously hardened portland cenent concrete or other concrete
cont ai ni ng pozzol anic binder material. The recycled material shall be free
of all reinforcing steel, bitum nous concrete surfacing, and any ot her
foreign material and shall be crushed and processed to neet the required
gradations for coarse aggregate. Crushed recycled concrete shall neet al
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ot her applicable requirenments specified bel ow
.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 50 percent | oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
ABC coarse aggregate shall not exhibit a |oss greater than 18 percent

wei ght ed average, at five cycles, when tested for soundness in nagnesi um
sul fate in accordance with ASTM C 88. The anount of flat and el ongated
particles shall not exceed 20 percent for the fraction retained on the 1/2
inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregates
shal |l contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east

equal to 75 percent of the snallest nidsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
nust be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 90 percent of

whi ch, by weight, are retained on the nmaxi num si ze sieve listed in TABLE 1.

. 1.2 Fi ne Aggregate

Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall nmeet the specified requirenments.

.1.2.1 Aggr egat e Base Course

ABC fine aggregate shall consist of angular particles produced by crushing
stone, slag, recycled concrete, or gravel that nmeets the requirenents for
wear and soundness specified for ABC coarse aggregate. Fine aggregate
shal | be produced by crushing only particles larger than No. 4 sieve in
size. The fine aggregate shall contain at |east 90 percent by wei ght of
particles having two or nore freshly fractured faces in the portion passing
the No. 4 sieve and retained on the No. 10 sieve, and in the portion
passing the No. 10 sieve and retained on the No. 40 sieve.

. 1.3 Gradati on Requirenents

The specified gradation requirenments shall apply to the conpl eted base
course. The aggregates shall neet the requirenents of Hawaii Standard
Specifications for Roads, Bridges and Public Wrks construction, Section
703.6 and Table 703 1V, 1-1/2 inch nmaxi nrum and shall be continuously well
graded within the following Iimts. Sieves shall conformto ASTME 11
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TABLE |. GRADATI ON OF AGCGREGATES

Per cent age by Wi ght Passi ng Square- Mesh Sieve

Si eve
Desi gnati on No. 1
2 inch 100
1-1/2 inch 90- 100
3/4 inch 50- 90
No. 4 25-50
No. 200 3-9

2.1. 4 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the No. 40 sieve shall be either nonplastic or have a liquid
[imt not greater than 25 and a plasticity index not greater than 6.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Adequat e drai nage shall be provided during the entire period of
construction to prevent water fromcollecting or standing on the working
area. Line and grade stakes shall be provided as necessary for control
Grade stakes shall be in lines parallel to the centerline of the area under
construction and suitably spaced for string |ining.

3.2 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateria
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Officer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

3.3 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be
cl eaned of all foreign substances. The surface of the underlying course or
subgrade shall neet specified conpaction and surface tol erances. The
underlying course shall conformto Section 02300 EARTHWORK. Ruts or soft
yi el ding spots in the underlying courses, areas having inadequate
conpaction, and deviations of the surface fromthe requirenents set forth
herein shall be corrected by | oosening and renoving soft or unsatisfactory
material and by addi ng approved naterial, reshaping to |line and grade, and
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reconpacting to specified density requirenents. For cohesionless
under | yi ng courses contai ning sands or gravels, as defined in ASTM D 2487,
the surface shall be stabilized prior to placenent of the ABC
Stabilization shall be acconplished by m xing ABC into the underlying
course and conpacting by approved nethods. The stabilized naterial shal
be considered as part of the underlying course and shall neet al

requi renents of the underlying course. The finished underlying course
shal |l not be disturbed by traffic or other operations and shall be

mai ntai ned by the Contractor in a satisfactory condition until the ABCis
pl aced.

.4 | NSTALLATI ON
4.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equiprment as
directed to obtain true grades, to mninize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory GCA neeting
all requirements of this specification

. 4.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in
| ayers of uniformthickness with an approved spreader. When a conpacted

| ayer 6 inches or less in thickness is required, the material shall be
placed in a single layer. Wen a conpacted |ayer in excess of 6 inches is
required, the material shall be placed in layers of equal thickness. No

| ayer shall exceed 6 inches or |ess than 3 inches when conpacted. The

| ayers shall be so placed that when conpacted they will be true to the
grades or levels required with the | east possible surface disturbance.
Where the GCA is placed in nore than one |ayer, the previously constructed
| ayers shall be cleaned of |oose and foreign matter by sweeping with power
sweepers, power broons, or hand broons, as directed. Such adjustnents in
pl aci ng procedures or equi pnent shall be nade as nay be directed to obtain
true grades, to mnimze segregati on and degradation, to adjust the water
content, and to insure an acceptable ABC.

.4.3 Grade Contr ol

The finished and conpleted ABC shall conformto the lines, grades, and
cross sections shown. Underlying nmaterial (s) shall be excavated and
prepared at sufficient depth for the required ABC thickness so that the
finished ABC with the subsequent surface course will neet the designated
gr ades.

4.4 Edges of Base Course

The ABC shall be placed so that the conpleted section will be a m ni mum of
5 feet wider, on all sides, than the next layer that will be placed above
it. Additionally, approved fill material shall be placed along the outer

edges of GCA in sufficient quantities to conpact to the thickness of the
course being constructed, or to the thickness of each layer in a nultiple
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| ayer course, allowing in each operation at least a 2 foot width of this
material to be rolled and conpacted sinmultaneously with rolling and
conpacting of each layer of ABC. |If this base course naterial is to be
pl aced adj acent to another pavenent section, then the |ayers for both of
t hese sections shall be placed and conpacted al ong this edge at the sane
tinme.

. 4.5 Conpaction

Each | ayer of the ABC shall be conpacted as specified with approved
conpaction equi prent. Water content shall be naintai ned during the
conpaction procedure to within plus or mnus 3 percent of the optinum water
content deternmined fromlaboratory tests as specified in paragraph SAMPLI NG
AND TESTING Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east one-half
the width of the roller. Alternate trips of the roller shall be slightly
different I engths. The speed of the roller shall not be nore than 3 nph,
and if necessary be adjusted downward so that the displacenment of the
aggregate does not occur. In all places not accessible to the rollers, the
m xture shall be conpacted w th hand-operated power tanpers. Conpaction
shal |l continue until each |layer has a degree of conpaction that is at |east
100 percent of |aboratory naxi mumdensity through the full depth of the

| ayer. The Contractor shall nmmke such adjustnents in conpacting or
finishing procedures as may be directed to obtain true grades, to mninze
segregation and degradation, to reduce or increase water content, and to
ensure a satisfactory ABC. Any materials that are found to be
unsatisfactory shall be renoved and replaced with satisfactory material or
reworked, as directed, to neet the requirenments of this specification

.4.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No

i ndi vidual |ayer shall exceed 6 inches nor be less than 3 inches in
conpacted thickness. The total conpacted thickness of the GCA course shall
be within 1/2 inch of the thickness indicated. Were the nmeasured
thickness is more than 1/2 inch deficient, such areas shall be corrected by
scarifying, adding new material of proper gradation, reblading, and
reconpacting as directed. Wuere the nmeasured thickness is nmore than 1/2

i nch thicker than indicated, the course shall be considered as conform ng
to the specified thickness requirements. Average job thickness shall be
the average of all thickness neasurenents taken for the job, but shall be
within 1/4 inch of the thickness indicated. The total thickness of the ABC
course shall be nmeasured at intervals in such a manner as to ensure one
nmeasur enent for each 500 square yards of base course. Measurenents shal

be made in 3 inch diameter test holes penetrating the base course.

4.7 Fi ni shi ng

The surface of the top layer of ABC shall be finished after final
conpaction by cutting any overbuild to grade and rolling with a

steel -wheeled roller. Thin layers of material shall not be added to the
top | ayer of base course to neet grade. |If the elevation of the top |ayer
of ABCis 1/2 inch or nore bel ow grade, then the top | ayer should be
scarified to a depth of at least 3 inches and new material shall be bl ended
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in and conmpacted to bring to grade. Adjustments to rolling and finishing
procedures shall be nade as directed to mninize segregation and
degradati on, obtain grades, maintain nmoisture content, and insure an
accept abl e base course. Should the surface becone rough, corrugated,
uneven in texture, or traffic marked prior to conpletion, the
unsatisfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

.4.8 Snpot hness

The surface of the top |layer shall show no deviations in excess of 3/8 inch
when tested with a 12 foot strai ghtedge. Measurenents shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurenents shall al so be taken perpendicular to the centerline at 50 foot
intervals. Deviations exceeding this anbunt shall be corrected by renoving
material and replacing with new material, or by reworking existing materia
and conpacting it to neet these specifications.

.5 TRAFFIC
Traffic shall not be allowed on the conpl eted ABC course
.6 MAI NTENANCE

The ABC shall be maintained in a satisfactory condition until the ful
paverment section is conpleted and accepted. Maintenance shall include

i mediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any ABC that is not paved over prior to
the onset of winter, shall be retested to verify that it still conplies
with the requirenents of this specification. Any area of ABC that is
damaged shall be reworked or replaced as necessary to conply with this
speci fication.

.7 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Any unsuitable materials that nust be renpved shall be di sposed of as
directed. No additional paynents will be nade for materials that nust be

repl aced.

-- End of Section --
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SECTI ON 02741

Bl TUM NOUS PAVI NG FOR ROADS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 183 (1995a) Sanpling and the Anount of Testing
of Hydraulic Cenent

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 242 (1995) Mneral Filler for Bitum nous
Pavi ng M xtures

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soil's

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xture Using Marshall Apparatus

ASTM D 1856 (1995a) Recovery of Asphalt from Sol ution
by Abson Met hod

ASTM D 2041 (1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2726 (1996a) Bul k Specific Gravity and Density
of Non- Absorptive Conpacted Bitum nous
M xture

ASTM D 3381 (1992) Viscosity-Gaded Asphalt Cenent for

Use in Pavenent Construction
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ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Bi t um nous Pavenent; G
Copi es of test results.
SD- 04 Sanpl es
Bi t um nous Pavenent.
Sanpl es of the materials in the quantities indicated bel ow for

the job mx fornula.

Aggregate and nineral filler (if needed) 200 pounds
to be blended in approximately the sane
proportions as used in the project

Asphal t Cenent 5 gal l ons

Aggr egat e sanpl es when new sources are devel oped, with a plan
for operation, 30 days before starting production. Sanples of the
asphalt cenment specified, not |ess than 30 days before production

3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
3.1 Cener al

The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equipnent, paving nachines, rollers,
m scel | aneous equi pnent, and tools shall be provided in sufficient nunbers

and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.

. 3.2 M xi ng Pl ants

The m xi ng plant shall be an automatic or semi automatic controlled

commerci ally manufactured unit designed and operated to consistently
produce a mixture within the job-mix formula (JMF). The plant shall have a
m ni mum capacity of 100 tons per hour. Drumm xers shall be prequalified
at the production rate to be used during actual m x production. The
prequalification tests will include extraction and recovery of the asphalt
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cenment in accordance with ASTM D 2172 and ASTM D 1856.
1.3.3 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 12-foot straightedge for each bitunm nous paver. Straightedge shall be
made avail able for Governnent use. Straightedges shall be constructed of

al um num or other |ightweight netal and shall have bl ades of box or
box-girder cross section with flat bottomreinforced to ensure rigidity and
accuracy. Straightedges shall have handles to facilitate nmovenent on
pavenent .

1.4  WEATHER LI M TATI ONS

Bi t um nous courses shall not be placed on any wet surfaces, or when weat her
conditions otherw se prevent the proper handling or finishing of the
bi t um nous cour se.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on
t he pavenent until the pavenent has cooled to 140 degrees F

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specified bel ow
shall conformto gradeline and el evati ons shown and to surface-snpot hness
requi renents specified.

1.6.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 0.05 foot
fromthe plan grade

1.6.2 Sur f ace Snoot hness

When a 12-foot straightedge is laid on the surface parallel with the
centerline of the paved area or transverse fromcrown to pavenent edge, the
surface shall vary not nore than 1/4 inch fromthe straightedge

1.7 GRADE CONTROL

Li nes and grades shall be established and maintai ned by means of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi renents. El evations of bench marks used by the Contractor for
control Il ing pavenent operations at the site of work will be determ ned,

est abl i shed, and nai ntai ned by the Governnent. Finished pavenent

el evations shall be established and controlled at the site of work by the
Contractor in accordance with bench mark el evations furnished by the
Contracting O ficer.

1.8 SAMPLI NG AND TESTI NG

1.8.1 Aggr egat es
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1.8.1.1 Cener a

Test results of aggregates shall be furnished by the Contractor for
approval of aggregate sources and stockpiles prior to the start of
production and at tines during production of the bitumnm nous nixtures.
Times and points of sanpling and testing will be designated by the
Contracting O-ficer. Test results will be the basis of approval of
specific sources or stockpiles of aggregates for aggregate requirenents.
Unl ess otherwi se directed, ASTM D 75 shall be used in sanpling coarse and
fine aggregate, and ASTM C 183 shall be used in sanpling mneral filler.
Al tests necessary to determ ne conpliance with requirenents specified
herein will be made by the Contractor.

1.8.1.2 Sour ces

Sources of aggregates shall be selected well in advance of the tinme the
materials are required in the work. |If a previously devel oped source is
sel ected, evidence shall be submtted 60 days before starting production

i ndicating that the central -plant hot-m x bitum nous pavenents constructed
wi th the aggregates have had a satisfactory service record of at |least five
years under simlar climtic and traffic conditions. The Contracting

Oficer will nmake such tests and other investigations as necessary to
det ermi ne whet her aggregates neeting requirenents specified herein can be
produced from proposed sources. |If a sanple of material froma new source

fails to neet specification requirenents, the material represented by the
sanpl e shall be replaced, and the cost of testing the replaced sanmple wll
be at the expense of the Contractor. Approval of the source of aggregate
does not relieve the Contractor of responsibility for delivery at the
jobsite of aggregates that nmeet the requirenents specified herein

1.8.2 Bi tum nous Materials

Sanpl es of bitum nous materials shall be obtained by the Contractor;
sanpling shall be in accordance with ASTM D 140. Tests necessary to
determ ne conformance with requirenents specified herein will be perforned
by the Contractor wi thout cost to the Governnent. Sources where bitum nous
materi al s are obtained shall be selected in advance of the tinme when
materials will be required in the work. In addition to initial
qualification testing of bitum nous materials, sanples shall be taken
before and during construction when shipnents of bitum nous materials are
recei ved or when necessary to assure sone condition of handling or storage
has not been detrimental to the bitum nous nateri al

1.8.3 Bi t um nous M xtures

Sanpling and testing of bitum nous m xtures will be acconplished by the
Contractor.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xing
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pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or internmngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the mxing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.9.2 Bi tum nous Materials

Bi tum nous materials shall be maintained at appropriate tenperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer |ines, and wei gh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 300 degrees F.

1.10 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
pavi ng plant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
mat eri al s; and checki ng tenperatures nmmintained in preparation of the

m xtures.

PART 2 PRODUCTS

2.1 Bl TUM NOUS HOT M X
Bi tum nous hot m x shall consist of coarse aggregate, fine aggregate,
mneral filler, bitum nous material, and approved additives, if required,
of the qualities and in the proportions specified and shall conformto the
requi renents contained in paragraphs PROPORTI ONI NG OF M XTURE

2.1.1 Aggr egat es
Aggregates shall manufactured by crushi ng and screening hard, tough

durabl e basalt rock. The finished product shall be free fromsoft or
di sintegrated pieces, clay, dirt, or other deleterious substances.
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TABLE | . AGGREGATE GRADATI ON
Bi nder Bi nder/ Surface
Cour se Cour se Sur face Course
M x No. 111 IV A.C Curb
Si eve Size Percent Passing Percent Passing \
1" 100
3/ 4" 90- 100 100
1/ 2" 70- 90 85- 100 100
3/ 8" - 72-88 80- 100
No. 4 40- 57 48- 66 55-75
No. 8 30- 47 32-48 35-52
No. 16 20- 36 21- 37 22-38
No. 30 16- 28 15- 27 14- 26
No. 50 10- 22 9-21 8- 20
No. 100 8- 17 6- 16 6- 15
No. 200 4-10 4-10 4-10
Asphal t, (%
dry wei ght of
m xture 4.5-6.5 4.5-6.6 5.0-7.5

2.1.1.1 Coar se Aggregate

Coarse aggregate shall neet the requirenments of Section 703.09, Aggregates
for Hot Plant M x Bituni nous Pavenent of the Hawaii Standard Specifications
for Road and Bridge Construction

.1.1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, durable particles, including
natural sand or crushed stone or gravel that neets requirements for wear
and soundness specified for coarse aggregate. Fine aggregate produced by
crushing gravel shall have at |east 90 percent by wei ght of crushed
particles having two or nore fractured faces in the portion retained on the
No. 30 sieve. This requirenent shall apply to the material before
bl ending with natural sand when blending is necessary. Quantity of natura
sand to be added to the wearing- and internedi ate-course m xtures shall not
exceed 25 percent by wei ght of coarse and fine aggregate and materi al
passing the No. 200 sieve. Natural sand shall be clean and free fromclay
and organic nmatter.

2.1.1.3 Mneral Filler

Mneral filler shall conformto ASTM D 242.
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Grain size shall be determ ned in accordance with ASTM D 422
2.1.2 Bi t um nous Materi al

Asphalt cerment shall conformto ASTM D 3381 Viscosity, G ade AR-80, except
that the penetration at 77 degrees F shall be 25 or greater.

2.1.3 Addi tives

The use of additives such as antistripping and antifoam ng agents is
subj ect to approval.

2.2 PROPORTI ONI NG OF M XTURE

2.2.1 Job M x Formul a

The JMF for the bitum nous mxture will be furni shed the Contractor
Oficer by the Contractor. No paynent will be nmade for m xtures produced
prior to the approval of the JM. The formula will indicate the percentage

of each stockpile and mineral filler, the percentage of each size
aggregate, the percentage of bitunen, and the tenperature of the conpleted
m xture when di scharged fromthe mxer. Tolerances are given in TABLE ||
for asphalt content, tenperature, and aggregate grading for tests conducted
on the nix as discharged fromthe m xing plant; however, the final

eval uati on of aggregate gradation and asphalt content will be based on

par agr aph ACCEPTABI LITY OF WORK. Bitum nous m x that deviates nore than
25 degrees F fromthe JM- shall be rejected.

TABLE 1'1.  JOB-M X TOLERANCES

Tol er ance,
Mat eri al Pl us or M nus

Aggregate passing No. 4 sieve or |arger 7 percent above
or bel ow

Aggregat e passing Nos. 8 and 100 sieves (inclusive) 4 percent above
or bel ow

Aggr egat e passing No. 200 sieve 2 percent above
or bel ow

Bi t unen 0.4 percent above
or bel ow

Tenperature of m xing 20 degrees F
or bel ow

Percentage of bitunen in the m xture shall be determ ned by the Contractor
in accordance with ASTM D 2172.

2.2.2 Test Properties of Bitum nous M xtures

Fi ni shed m xture shall neet requirenents descri bed bel ow when tested in
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accordance with ASTM D 1559. Al sanples will be conpacted with 50 bl ows
of specified hanmer on each side of sanple. When bitunmi nous mxture fails
to neet the requirenents specified below, the paving operation shall be
stopped until the cause of nonconpliance is determ ned and corrected.

2.2.2.1 Stability, Flow, and Voids

The bitum nous m xture shall nmeet the requirenents of Section 401.02 and
Section 703.09 of the Hawaii Standard Specifications for Road and Bridge
Construction with the foll owi ng exceptions: Stability, flow and shall be
determ ned in accordance with ASTM D 1559. The ni xture voids shall have a
stability of at |east 500, a flow not to exceed 20, voids total mx of 4%
to 6% and voids filled with bitunen to 64% and 75%

PART 3 EXECUTI ON
3.1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for segregated or boney
areas, adequate conpaction and surface tol erances specified in Section 02722
AGGREGATE BASE COURSE. Unsatisfactory areas shall be corrected. No

bi tum nous material of any type will be placed on the surface of the base
course until all deficiencies have been corrected.

3.2 EXI STI NG PAVEMENT CONDI TI ONI NG
3.3 PREPARATI ON OF BI TUM NOUS M XTURES

Rat es of feed of aggregates shall be regulated so that the noisture content
and tenmperature of aggregates will be within specified tolerances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mixer in
proportionate quantities required to neet the JM~. Mxing tine shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tine of mxing shall not exceed 300
degrees F. Tenperature of aggregate and mineral filler in the mxer shall
not exceed 325 degrees F when bitunen is added. Overheated and carboni zed
m xtures or mxtures that foam shall not be used.

3.4 WATER CONTENT OF AGCREGATES

Dryi ng operations shall reduce the water content of mxture to | ess than

0.75 percent. The water content test will be conducted in accordance with
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
wat er content is determ ned on hot bin sanples, the water content will be a

wei ght ed average based on conposition of bl end.
3.5 STORACGE OF Bl TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirenents of ASTM D 3515;
however, in no case shall the m xture be stored for nore than 4 hours.

3.6 TRANSPORTATI ON OF Bl TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
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clean, snooth beds lightly coated with an approved rel easi ng agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |loading. Each |oad shall be covered with
canvas or other approved nmaterial of anple size to protect m xture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have beconme wet will be rejected. Hauling over
freshly placed material will not be permtted.

.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of the internedi ate or wearing course, the underlying
course shall be cleaned of all foreign or objectionable matter with power
broons and hand broons.

. 8 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME COATS.

.9 TACK COATI NG

Contact surfaces of previously constructed pavenent, curbs, manhol es, and
ot her structures shall be sprayed with a thin coat of bitum nous nmateri al
conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS

.10 PLACI NG

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenent has no free water on the surface. Bitum nous m xtures
shal |l not be placed without anple tine to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

.10.1 O fsetting Joints

The wearing course shall be placed so that |ongitudinal joints of the
wearing course will be offset fromjoints in the internedi ate course by at
least 1 foot. Transverse joints in the wearing course shall be offset by
at least 2 feet fromtransverse joints in the internedi ate course.

.10.2 CGeneral Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the mechanica

spreader, shall be as determ ned by the Contracting Officer. Mxtures
havi ng tenperatures | ess than 225 degrees F when dunped into the
nmechani cal spreader shall not be used. The nechanical spreader shall be
adj usted and the speed regul ated so that the surface of the course being
laid will be snmoboth and conti nuous wi thout tears and pulls, and of such
depth that, when conpacted, the surface will conformto the cross section
indicated. Placing with respect to center line areas with crowned sections
or high side of areas with one-way sl ope shall be as directed. Placing of
the m xture shall be as nearly continuous as possible, and speed of placing
shal |l be adjusted, as directed, to pernt proper rolling. Wen segregation
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occurs in the mxture during placing, the spreading operation shall be
suspended until the cause is determ ned and corrected.

.10.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechanical spreader shal
overlap the previously placed strip 2 to 3 inches and be sufficiently high
so that conpaction produces a snooth dense joint. Mxture placed on the
edge of a previously placed strip by the nechani cal spreader shall be
pushed back to the edge of the strip by use of a lute. Excess m xture
shall be renpved and wast ed.

.10.4 Handspreadi ng in Lieu of Machi ne Spreadi ng

In areas where the use of nmachine spreading is inpractical, the mxture
shal |l be spread by hand. Spreading shall be in a nanner to prevent
segregation. The mixture shall be spread uniformly with hot rakes in a
| oose | ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

11 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the mxture will bear a roller
wi t hout undue di splacenent. Rollers shall not exceed 3 MPH. Delays in
rolling freshly spread m xture will not be permitted. After initia

rolling, prelimnary tests of crown, grade, and snoot hness shall be nade by
the Contractor. Deficiencies shall be corrected so that the finished
course will conformto requirenents for grade and snoot hness specified
herein. Crown, grade, and snoot hness will be checked in each | ot of
conpl et ed pavenent by the Contracting Oficer for conpliance. After the
Contractor is assured of neeting crown, grade, and snpothness requirenents,
rolling shall be continued until a nmat density of at |east 92 percent and a
joint density of at |east 90 percent of maxi num as determ ned in accordance
with ASTM D 2041. Pl aces inaccessible to rollers shall be thoroughly
conpacted with hot hand tanpers.

11,1 Testing of Mxture

For every four hours asphalt production and pavi ng operations, or fraction
thereof, a followi ng day, a set of three 4-inch diameter cores shall be
obt ai ned from each of the four-hour paving operation. One core shall be
on a longitudinal joint and two cores shall be on paving | anes. Cores
shall be tested in accordance with ASTM D 2726 and the theoretical maxi mm
specific gravity (ASTM D 2041) determined the day before for the sane area

will be used to determ ne pavenent density. All sanpling and testing wll
be done by the Contractor at his expense. Locations where sanples are to
be taken will be determned by the Contracting Oficer's Representative.

Al completed test results shall be furnished to the Contracting Oficer
within 24 hours of conpleting the tests. Sumary of test results w thout
all backup data will not be acceptable. Additional cores shall be
furnished to the Governnent for testing by the Governnent. The nunber of
core sanples shall be 5 percent of the nunber of core sanples required for
quality control testing rounded off to the next whole nunber. Location of
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the core sanples will be deternined by the Contracting Officer's
representative

.11.2 Correcting Deficient Areas

M xtures that beconme contanmi nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic
and so that the edges are vertical. Edges shall be sprayed with bitum nous
materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS
Fresh paving nmixture shall be placed in the excavated areas in sufficient
guantity so that the finished surface will conformto grade and snpot hness
requi renents. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

.12 JANTS

.12.1 Cener al

Joi nts between ol d and new pavenents, between successive work days, or
joints that have beconme cold (less than 175 degrees F) shall be prepared
to ensure continuous bond between the old and new sections of the course.
Al joints shall have the same texture and snoot hness as ot her sections of
the course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shal |l be cut back as directed. Wen directed by the Contracting O ficer
the surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material confornmng to Section 02748

Bl TUM NOUS TACK AND PRI VE COATS. Material shall be applied far enough in
advance of placenent of a fresh mxture to ensure adequate curing. Care
shal |l be taken to prevent danmmge or contami nation of the sprayed surface

.12.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may becone cold. In
all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. |In continuing placenent of a strip, the
nmechani cal spreader shall be positioned on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that

conforms to the required density and snpot hness specified herein

.12.3 Longi tudi nal Joints

Edges of a previously placed strip shall be prepared such that the pavenent
in and i mredi ately adjacent to the joint between this strip and the
succeeding strip neets the requirenents for grade, snoothness, and density
specified el sewhere in this Section

13 ASPHALT CONCRETE CURB
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.13.1 Cener al

The asphaltic concrete for curbing shall conformto the Table I; Mx No. V,
except that the asphalt content shall be 6.0-8.0 percent.

.13.2 Equi pnent and Tool s
.13.2.1 Machi ne

Machi ne shall be automatic curbing machi ne equi pped with notor worm gear or
screw whi ch pushes the m xture out through the nmold form under pressure.
The pressure shall provide curb conpaction and finish the curb in one

conti nuous operation. Curbing nmachine shall be subject to the approval of
the Contracting O ficer.

.13.2.2 M scel | aneous Tool s

M scel | aneous tools and forns, including hand tools, shall be of the type
sui table for making asphalt curbs. Tools and forns shall be subject to the
approval of the Contracting Oficer

.13.3 Preparation of Surfaces

Prior to placing curb, the underlying pavenment surface shall be cleaned of
foreign and objectionable matter and a light uniformcoating of hot asphalt
conform ng to paragraph Bl TUM NOUS MATERI ALS shal |l be applied before

pl acing the asphalt curb. Application of a heavy coat will not be
permtted.

.13.4 Pl aci ng
.13.4.1 Machi ne Pl aci ng

The pl acenent tenperature of the asphaltic mixture for curbing shall not
exceed 265 degrees F. The nmotor shall be stopped while waiting for trucks
since vibration formthe idling nmachi ne nay cause the in-place curb under
the machine to nush and flatten out causing a depression in the curb. The
hopper shall be conpletely enpty while the machine is not in operation. In
areas where it is evident that conpaction is inadequate, the mx may be

adj usted, the machine | oaded with additional weights, or other measures
taken, as required and as approved to provide the conpaction specified
herei nafter.

.13.4.2 Hand Pl aci ng

At | ocations where nachine placing is inpractical, the m xture nay be

pl aced by hand using forns. The material shall be conpacted by vibrating
conpaction or hand tanping. Hand-placed curbs nmay be constructed only at
| ocati ons approved by the Contracting O ficer

.13.5 Conpaction of Mxture

The m xture shall be conpacted to obtain a density of at |east 91 percent

of theoretical nmaximumdensity. The theoretical density shall be
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determ ned as specified hereinbefore. |nproperly conpacted m xtures shal
be renbved, replaced with fresh m xtures and conpacted to the density
speci fied herei nabove at no additional cost to the Government.

.13.6 Joints

Contact surfaces of previously constructed curb shall be painted with a
light uniformcoating of hot asphalt, just prior to placing the fresh curb
material to the old joint. Joints shall be provided only between
successi ve days worKk.

.13.7 Curing

The newly laid curb shall be protected fromtraffic by barricade or other
suitable nethod until heat of the asphalt m xture had di ssipated and the
m xture has obtained its proper degree of hardness. Any curbing damaged
prior to final acceptance shall be renpved and replaced with new curbing
and curing using materials and net hods specified hereinbefore. Repaired
curbing shall be subject to the approval of the Contracting Oficer

-- End of Section --
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SECTI ON 02748

Bl TUM NOUS TACK AND PRI ME COATS

PART 1  GENERAL

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

desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 40 (1978; R 1996) Sanpling Bitum nous
Materi al s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (200) Sanpling Bitum nous Materials
ASTM D 977 (1998) Enulsified Asphalt
ASTM D 2027 (1976; R 1997) Cutback Asphalt

(Medi um Curing Type)

ASTM D 2995 (1999) Determ ning Application Rate of
Bi tum nous Distributors

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Waybi | I's and Delivery Tickets
Waybi | I s and delivery tickets, during progress of the work.
SD- 06 Test Reports
Sanpl i ng and Testing

Copies of all test results for bitum nous materials, within 24
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hours of conpletion of tests. Certified copies of the
manufacturer's test reports indicating conpliance with applicable
specified requirenents, not |ess than 30 days before the materia
is required in the work

1.3 PLANT, EQUI PMENT, MACH NES AND TOOLS
1.3.1 CGeneral Requirenents

Pl ant, equi pnent, nachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tines.

1.3.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se danagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous naterial in a uniformcoverage at the
specified tenperature, at readily determned and controlled rates with an
al l owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable widths. Distributor equiprment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachonet er, pressure gauges, vol unme-neasuring devi ces, adequate heaters for
heating of nmaterials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachment
suitable for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.3.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4  WEATHER LI M TATI ONS

Bi t um nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry.

PART 2 PRODUCTS
2.1 TACK COAT

Emul sified asphalt shall conformto ASTM D 977 Grade SS-1 or SS-1h
2.2 PRI VE COAT

Cut back asphalt shall conformto ASTM D 2027, Grade MC-30 or MC-70
PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
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| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmbved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2 APPLI CATI ON RATE

The exact quantities within the range specified, which may be varied to
suit field conditions, will be deternm ned by the Contracting Oficer

3.2.1 Tack Coat

Bi tum nous material for the tack coat shall be applied in quantities of not
| ess than 0.05 gallon nor nore than 0.15 gallon per square yard of pavenent
surf ace.

3.2.2 Pri ne Coat

Bi tum nous material for the prine coat shall be applied in quantities of
not less than 0.15 gallon nor nore than 0.40 gallon per square yard of
paverent surface.

3.3  APPLI CATI ON TEMPERATURE
3.3.1 Vi scosity Relationship
Asphalt application tenperature shall provide an application viscosity
bet ween 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centi st okes,
kinematic. The tenperature viscosity relation shall be furnished to the
Contracting O ficer.
3.3.2 Tenper at ure Ranges

The viscosity requirements shall determ ne the application tenperature to
be used. The following is a nornmal range of application tenperatures:

Li quid Asphalts

MC- 30 85-190 degrees F
MC- 70 120- 225 degrees F
Emul si ons
SS-1 70- 160 degrees F
SS-1h 70- 160 degrees F

*These tenperature ranges exceed the flash point of the naterial and care
shoul d be taken in their heating.

3.4  APPLI CATI ON
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Fol | owi ng preparation and subsequent inspection of the surface, the
bi tum nous coat shall be applied at the specified rate with uniform
di stribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be naintai ned by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Governnent. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi pnrent shall be permitted within 25 feet of heating, distributing, and
transferring operations of bitum nous material other than bitumn nous
emul sions. To obtain uniformapplication of the prine coat on the surface
treated at the junction of previous and subsequent application, building
paper shall be spread on the surface for a sufficient distance back from
the ends of each application to start and stop the prinme coat on the paper

| mredi ately after application, the building paper shall be renpved and
destroyed.

.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or noisture. Prinme coat
shall be allowed to cure w thout being disturbed for a period of at |east
48 hours or | onger, as nmay be necessary to attain penetration into the
treated course

.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitum nous nmaterial shall be tested for conpliance with the
applicabl e specified requirenents. A sanple shall be obtained and tested
by the Contractor.

.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved.

. 7.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherw se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from which bituni nous
materials are to be obtai ned shall be selected and notification furnished
the Contracting Officer within 15 days after the award of the contract.

.7.2 Cal i brati on Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitun nous
distributor shall be in accordance with ASTM D 2995.
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7.3 Trial Applications

Before providing the conplete bitum nous coat, three |lengths of at |east
100 feet for the full width of the distributor bar shall be applied to
eval uate the anmobunt of bitum nous nmaterial that can be satisfactorily
appl i ed.

.7.3.1 Tack Coat Trial Application Rate

Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the ambunt of 0.05 gallons per square
yard. Oher trial applications shall be made using various anounts of
material as may be deened necessary.

.7.3.2 Prinme Coat Trial Application Rate

Unl ess ot herwi se authorized, the trial application rate of bitum nous
materials shall be applied in the ambunt of 0.25 gallon per square yard.

O her trial applications shall be nmde using various anpbunts of material as
may be deened necessary.

. 7.4 Sanpling and Testing During Construction

Quality control sanpling and testing shall be perfornmed as required in
par agraph FlI ELD QUALI TY CONTROL.

<&
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SECTI ON 02763

PAVEMENT MARKI NGS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Equi pnent; G

Li sts of proposed equi pnent, including descriptive data, and
notifications of proposed Contractor actions as specified in this
section. List of renoval equipnent shall include descriptive data
i ndi cating area of coverage per pass, pressure adjustnent range,
tank and flow capacities, and safety precautions required for the
equi pnent operation
M xi ng, Thinning and Application

Manufacturer's current printed product description and Materia
Safety Data Sheets (MSDS) for each type paint/color proposed for
use.

Qualifications

Docunent certifying that personnel are qualified for equi pnent
operation and handling of chemcals.

SD- 06 Test Reports
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Material Tests

Certified copies of the test reports, prior to the use of the
materials at the jobsite. Testing shall be perforned in an
approved i ndependent | aboratory.

SD-07 Certificates
Vol atil e Organic Conpound (VOC) Content

Certificate stating that the proposed pavenent marking paint
nmeets the VOC regul ati ons of the local Air Pollution Control
District having jurisdiction over the geographical area in which
the project is |ocated.

3 DELI VERY AND STORAGE

Al materials shall be delivered and stored in seal ed containers that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, nmanufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

.4 EQUI PNENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition

4.1 Pai nt Application Equi prent

The equi pnent to apply paint to pavenents shall be a self-propelled or
nobi | e-drawn pneumati c spraying nmachine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not |ess than 5 nph, and
shal | be capabl e of applying the stripe widths indicated, at the paint
coverage rate specified in paragraph APPLI CATION, and of even uniform

thi ckness with clear-cut edges. The paint applicator shall have paint
reservoirs or tanks of sufficient capacity and suitable gauges to apply
paint in accordance with requirenents specified. Tanks shall be equi pped
with suitable air-driven nechanical agitators. The spray nechani sm shal
be equi pped with quick-action val ves conveniently | ocated, and shal

i ncl ude necessary pressure regulators and gauges in full view and reach of
the operator. Paint strainers shall be installed in paint supply lines to
ensure freedom fromresidue and foreign matter that may cause nal function
of the spray guns. The paint applicator shall be readily adaptable for
attachment of an air-actuated di spenser for the reflective nedia approved
for use. Pneunatic spray guns shall be provided for hand application of
paint in areas where the nobile paint applicator cannot be used.

.4.2 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised narkers to control traffic and prevent danage to
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new y painted surfaces or displacenment of raised pavenent narkers.
Pai nti ng equi pnent shall be marked with | arge warning signs indicating
sl ow nmovi ng pai nting equi prent in operation

1.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi pnment used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachi nes of a type conmonly used for application of paint to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniforny at
coverage specified. Sandblasting equi pnent shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type nmachi nes cannot be used.

PART 2 PRODUCTS
2.1 PAI NT

The paint shall be honmbgeneous, easily stirred to snpboth consistency, and
shal |l show no hard settlement or other objectionable characteristics during
a storage period of 6 nonths. Paints shall conformto FS TT-P-1952, col or
as indicated. Paverment marking paints shall conply with applicable state
and | ocal |aws enacted to ensure conpliance with Federal Clean Ar
Standards. Paint materials shall conformto the restrictions of the |oca
Air Pollution Control District.

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nation of these nmethods as required. Rubber deposits,
surface |aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or narking.
Surfaces shall be recleaned, when work has been stopped due to rain

3.2  APPL| CATI ON
Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
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paverment tenperatures are above 40 degrees F and | ess than 95 degrees F
Pai nt tenperature shall be nmamintained within these sane limts. New
asphalt pavenent surfaces and new Portland concrete cenent shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneunatically wth approved equi pnent at rate of
coverage specified . The Contractor shall provide guide |lines and
tenpl ates as necessary to control paint application. Special precautions
shal |l be taken in marking nunbers, letters, and synbols. Edges of narkings
shal | be sharply outlined.

.2.1.1 Rate of Application
Nonr ef | ective Markings: Paint shall be applied evenly to the pavenent
surface to be coated at a rate of 105 plus or mnus 5 square feet per

gal | on.

.2.1.2 Dryi ng

The maxi mum drying time requirenents of the paint specifications will be
strictly enforced to prevent undue softening of bitunen, and pickup
di spl acenent, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

. 2.2 Primer

After surface preparation has been conpleted the asphalt pavenent surface
shall be primed. The primer shall be applied with spray equi pnent. The
asphalt concrete priner shall be allowed to dry to a tack-free condition
ususal ly ocurring in less than 10 m nutes.

a. Asphalt Concrete Primer: Priner shall be applied to all asphalt
concrete pavenents at a wet filmthickness of 0.005 inch, plus or mnus
0.001 inch (265-400 square feet per gallon).

.3 MARKI NG REMOVAL

. 3.1 O eanup and Waste Di sposa

The worksite shall be kept clean of debris and waste fromthe renoval
operations. Ceanup shall inmmediately follow renoval operations in areas

subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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FENCI NG

PART 1  GENERAL

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

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 121 (1999) Zinc-Coated (Gal vani zed) Steel
Barbed Wre

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 392 (1996) Zi nc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al unm num Coated Steel Chain-Link
Fence Fabric

ASTM A 585 (1997) Al umi num Coated Steel Barbed Wre

ASTM A 780 (2000) Repair of Danmged and Uncoat ed
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM F 1043 (2000) Strength and Protective Coatings on

Metal |ndustrial Chain-Link Fence Franmework

ASTM F 1083 (1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coat ed (Gal vani zed)
Wl ded, for Fence Structures

ASTM F 1184 (1994) Industrial and Conmerci al
Hori zontal Slide Gates

ASTM F 626 (1996a) Fence Fittings

ASTM F 900 (1994) Industrial and Conmercial Sw ng
CGat es
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1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Chai n Li nk Fence

Statenent, signed by an official authorized to certify on behalf
of the manufacturer, attesting that the chain |ink fence and
conponent materials neet the specified requirenents.

PART 2 PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chai n Link Fence Fabric

ASTM A 392, O ass 2, zinc-coated steel wire with mninum coating wei ght of
1.2 ounces of zinc per square foot of coated surface, or ASTM A 491, Type
I, alum numcoated steel wire. Fabric shall be fabricated of 9 gauge wire
shown woven in 50 mm 2 inch nesh. Fabric height shall be as shown. Fabric
shal |l be tw sted and barbed on the top sel vage and knuckl ed on the bottom
sel vage.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, noni nal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating

requi renents of ASTM F 1043, for Group IC, steel pipe with external coating
Type A or Type B, nominal pipe size (NPS) 1-1/2. Gate fabric shall be as
specified for chain link fabric. Gate |leaves |less than 8 feet wi de shal
have truss rods or internediate braces. |Internedi ate braces shall be
provided on all gate franmes with an el ectro-nechanical |ock. Gate fabric
shal |l be attached to the gate franme by method standard with the

manuf acturer except that welding will not be permitted. Latches, hinges,
stops, keepers, rollers, and other hardware itenms shall be furnished as
required for the operation of the gate. Latches shall be arranged for
padl ocki ng so that the padlock will be accessible fromboth sides of the
gate. For high security applications, each end nenber of gate franmes shal
be extended sufficiently above the top nenber to carry three strands of
barbed wire in horizontal alignnent with barbed wire strands on the fence.

2.3 POSTS
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2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |A wth external coating Type A steel
pi pe. Si zes shall be as shown on the drawi ngs. Line posts and term nal
(corner, gate, and pull) posts selected shall be of the same designation
t hroughout the fence. Gate post shall be for the gate type specified
subject to the limtation specified in ASTM F 900 and/or ASTM F 1184.

2.4 BRACES AND RAILS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4.
2.5 W RE
2.5.1 Tension Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.5.2 Barbed Wre for Farm Styl e Fence

Barbed wire shall conformto ASTM A 121 zinc-coated, class 1, 13 gauge
wire with 13-1/2 gauge 4-point barbs spaced no nore than 6 inches apart.

2.6  ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be zinc coated. Truss rods shall be
furnished for each ternminal post. Truss rods shall be provided with

t urnbuckl es or other equival ent provisions for adjustnent. Barbed wire
shall be 2 strand, 12-1/2 gauge wire, zinc-coated, Class 3 in accordance
with ASTM A 121 or al um num coated Type | in accordance with ASTM A 585.
Barbed wire shall be four-point barbed type steel wire. Barbed wire
support arns shall be the single armtype and of the design required for
the post furnished. Tie wire for attaching fabric to rails, braces, and
posts shall be 9 gauge steel wire and match the coating of the fence
fabric. M scellaneous hardware coatings shall conformto ASTM A 153/ A 153M
unl ess nodi fi ed.

2.7 CONCRETE

ASTM C 94/ C 94M wusing 3/4 inch maxi num si ze aggregate, and havi ng m ni mum
conpressive strength of 3000 psi at 28 days. G out shall consist of one
part portland cement to three parts clean, well-graded sand and the ninimum
amount of water to produce a workable m x.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 10 feet.
Term nal (corner, gate, and pull) posts shall be set at abrupt changes in

SECTI ON 02821 Page 4



WATRLI NE

vertical and horizontal alignnent. Fabric shall be continuous between
term nal posts; however, runs between term nal posts shall not exceed 500
feet. Any damage to gal vani zed surfaces, including welding, shall be
repaired with paint containing zinc dust in accordance with ASTM A 780.

.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to naintain a 2 inch

cl earance between the bottom of the fabric and finish grade.

.3 POST | NSTALLATI ON
.3.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignnment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Where solid rock is encountered with no overburden, posts shal
be set to a mnimumdepth of 18 inches in rock. Were solid rock is
covered with an overburden of soil or |oose rock, posts shall be set to the
m ni mum depth i ndi cated on the drawing unless a penetration of 18 inches in
solid rock is achieved before reaching the indicated depth, in which case
depth of penetration shall termnate. Al portions of posts set in rock
shal |l be grouted. Portions of posts not set in rock shall be set in
concrete fromthe rock to ground level. Posts set in concrete shall be set
in holes not less than the dianmeter shown on the drawings. D aneters of
holes in solid rock shall be at least 1 inch greater than the |argest cross
section of the post. Concrete and grout shall be thoroughly consolidated
around each post, shall be free of voids and finished to forma done.
Concrete and grout shall be allowed to cure for 72 hours prior to
attachment of any itemto the posts.

.4 RAI LS

.4 Top Rail

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail

.5  TENSION W RES

Tension wires shall be installed along the bottomof the fence |line and
attached to the term nal posts of each stretch of the fence. Bottom
tension wire shall be installed within the bottom6 inches of the installed
fabric. Tension wire shall be pulled taut and shall be free of sag.

.6 CHAIN LINK FABRI C
Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension

bands. Bands shall be spaced at approximately 15 inch intervals. The
fabric shall be installed and pulled taut to provide a snoboth and uniform
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appearance free fromsag, w thout permanently distorting the fabric dianmond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approximately 15 inch intervals and fastened to all rails and tension wres
at approximately 12 inch intervals. Fabric shall be cut by untw sting and
renovi ng pickets. Splicing shall be acconplished by weaving a single

pi cket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be plus or mnus 1/2 inch above the ground.

.7 BARBED W RE SUPPCORTI NG ARMS AND BARBED W RE
. 7.1 CGeneral Requirenents

Barbed wire supporting arms and barbed wire shall be installed as indicated
and as recommended by the manufacturer. Supporting arns shall be anchored
to the posts in a manner to prevent easy renpbval with hand tools. Barbed
wire shall be pulled taut and attached to the arns with clips or other
neans that will prevent easy renoval.

.8  GATE | NSTALLATI ON

Gates shall be installed at the |locations shown. Hinged gates shall be
nounted to swing as indicated. Latches shall be installed as required.

Hi nge pins, and hardware shall be wel ded or otherw se secured to prevent

renmoval .

-- End of Section --
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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1 GENERAL

1.

1 REFERENCES

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

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS|I C119.1

ANSI 6.1

(1986; R 1997) Seal ed I nsul ated
Under gr ound Connector Systens Rated 600
Vol ts

(1992) Specifications and Di nensions for
Wod Pol es

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM B 117

ASTM B 3

ASTM B 8

ASTM D 1654

I NSTI TUTE OF ELECTRI CAL

| EEE C2

| EEE Std 100

| EEE Std 48

(2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1997) Operating Salt Spray (Fog) Apparatus
(1995) Soft or Anneal ed Copper Wre

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

AND ELECTRONI CS ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1998) Standard Test Procedures and
Requirenments for Alternating-Current Cable
Term nations 2.5 kV through 765 kV
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct
for Underground Installation

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABCRATORI ES (UL)
UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper

Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conductors

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

.2 GENERAL REQUI REMENTS

2.1 Ter m nol ogy

Term nol ogy used in this specification is as defined in IEEE Std 100.
.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
El ectrical Distribution System

Detai|l drawi ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagrans nmanufacturers standard
installation drawi ngs and other infornmation necessary to define
the installation and enabl e the Governnent to check confornity
with the requirenents of the contract draw ngs.

If departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures shall be
included with the detail drawi ngs. Approved departures shall be
made at no additional cost to the Governnment.

Detail drawi ngs shall show how conponents are assenbl ed,
function together and how they will be installed on the project.
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Data and draw ngs for conponent parts of an itemor system shall
be coordinated and submitted as a unit. Data and draw ngs shall
be coordinated and included in a single submssion. Miltiple
submi ssions for the sane equi pnent or system are not acceptable
except where prior approval has been obtained fromthe Contracting
Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first subm ssion. Detail draw ngs

shal | consist of the follow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit entrance, access requirenments for
installation and nmai nt enance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scale and/or di nensioned. All
optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pnent showing wiring as
actually provided for this project. External wring connections
shall be clearly identified.

Detail drawi ngs shall as a mninumdepict the installation of
the following itens:

a. Control system equi pment and connecti on.
As-Built Draw ngs

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include the information shown on
the contract drawi ngs as well as deviations, nodifications, and
changes fromthe contract draw ngs, however mnor. The as-built
drawi ngs shall be a full sized set of prints marked to reflect
devi ations, nodifications, and changes. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the
submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall provide three full sized sets of the
marked prints to the Contracting Officer for approval. [|f upon
review, the as-built drawings are found to contain errors and/ or
om ssions, they will be returned to the Contractor for correction.

The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within 10 cal endar days from
the tine the drawings are returned to the Contractor.

SD- 03 Product Data
Mat eri al and Equi pnent
A conplete itenmized listing of equipnment and naterials proposed

for incorporation into the work. Each entry shall include an item
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nunber, the quantity of itens proposed, and the name of the
manuf acturer of each such item

SD- 06 Test Reports

Field Testing

A proposed field test plan, 20 days prior to testing the
installed system No field test shall be perfornmed until the test
plan is approved. The test plan shall consist of conplete field
test procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.
Qperating Tests

Si x copies of the information described belowin 8-1/2 by 11 inch
bi nders having a mninmum of three rings, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. The dates of testing.

c. The equi pnent and values to be verified.

d. The condition specified for the test.

e. The test results, signed and dated.

f. A description of adjustnents nade
Cabl e Installation

Si x copies of the information described belowin 8-1/2 by 11 inch

bi nders having a mnimum of three rings fromwhich material may
readily be renpoved and replaced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull.

a. Site layout drawing with cable pulls nunmerically identified.

b. A list of equipnent used, with calibration certifications.
The manufacturer and quantity of |ubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, tine of day, and anbient
t enperature.

e. The length of cable pull and cal cul ated cable pulling
t ensi ons.
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f. The actual cable pulling tensions encountered during pull
SD-07 Certificates
Mat eri al and Equi pnent

Where naterials or equipnent are specified to conformto the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the Anmerican National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shal
submit proof that the itens provided conformto such requirenents.

The | abel of, or listing by, UL will be acceptable as evidence
that the itens conform Either a certification or a published
catal og specification data statenent, to the effect that the item
is in accordance with the referenced ANSI or | EEE standard, will
be acceptable as evidence that the itemconforns. A sinmlar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEVA
standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns. In |lieu of such
certification or published data, the Contractor may submit a
certificate froma recogni zed testing agency equi pped and
conpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenents |isted,

i ncludi ng nethods of testing of the specified agencies.
Conpl i ance with above-nanmed requirenents does not relieve the
Contractor fromconpliance with any other requirenents of the
speci fications.

Cable Installer Qualifications

The Contractor shall provide at |east one onsite person in a
supervi sory position with a docunentable | evel of conpetency and
experience to supervise all cable pulling operations. A resune
shal | be provided showing the cable installers' experience in the
| ast three years, including a list of references conplete with
poi nts of contact, addresses and tel ephone nunbers.

4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmmged itens shall be replaced. O filled
transformers and switches shall be stored in accordance with the

manuf acturer's requirenents. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI C6.1. Handling of wood pol es
shall be in accordance with ANSI (6.1, except that pointed tools capable of
produci ng i ndentations nore than 1 inch in depth shall not be used. Meta
pol es shall be handl ed and stored in accordance with the nanufacturer's

i nstructions.
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1.5 EXTRA MATERI ALS

Two conplete sets of all special tools required for mai ntenance shall be
provi ded, conplete with a suitable tool box. Special tools are those that
only the manufacturer provides, for special purposes (to access
conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS

2.1 STANDARD PRODUCT
Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identical
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 CORROSI ON PROTECTI ON

2.2.1 Al um num Material s
Al umi num shal |l not be used.

2.2.2 Ferrous Metal Materials

2.2.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

2.2.2.2 Equi pnent

Equi pnent and conponent itens, shall be provided with corrosion-resistant
finishes which shall withstand 120 hours of exposure to the salt spray test
specified in ASTM B 117 without |oss of paint or release of adhesion of the
paint primer coat to the nmetal surface in excess of 1/16 inch fromthe test
mark. The scribed test nmark and test evaluation shall be in accordance
with ASTM D 1654 with a rating of not less than 7 in accordance with TABLE
1, (procedure A). Cut edges or otherw se danaged surfaces of hot-dip

gal vani zed sheet steel or mll galvanized sheet steel shall be coated with
a zinc rich paint conformng to the manufacturer's standard.

2.3 CABLES
Cabl es shall be single conductor type unless otherw se indicated.

2.3.1 Low Vol t age Cabl es
Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable

section of either | CEA or NEMA standards.

2.3.1.1 Conductor Materi al
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Under ground cabl es shall be anneal ed copper conplying with ASTM B 3 and
ASTM B 8. Internmi xing of copper and al um num conductors is not permtted.

.3.1.2 I nsul ation

I nsul ation nust be in accordance with NFPA 70, and nust be UL listed for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

.3.1.3 I n Duct

Cabl es shall be single-conductor cable, in accordance w th NFPA 70.
.4 CABLE JO NTS, TERM NATI ONS, AND CONNECTCORS

4.1 Low Vol t age Cable Splices

Low vol tage cable splices and term nations shall be rated at not |ess than
600 Volts. Splices in conductors No. 10 AWG and smal |l er shall be made with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirements of UL 486A. Splices in conductors No. 8 AWG and

| arger shall be made with noninsul ated, solderless, pressure type
connector, conformng to the applicable requirenents of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket nmateria

equi valent to the conductor insulation and jacket. Splices below grade or
in wet |ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors.

.4.2 Term nati ons

Term nations shall be in accordance with IEEE Std 48, Cass 1 or dass 2;
of the nol ded el astoner, wet-process porcelain, prestretched el astoner,
heat - shri nkabl e el astomer, or taped type. Acceptable elastoners are
track-resistant silicone rubber or track-resistant ethylene propyl ene
conpounds, such as ethyl ene propyl ene rubber or ethyl ene propyl ene di ene
nonomer. Separabl e insul ated connectors may be used for apparatus

term nations, when such apparatus is provided with suitable bushings.

Term nations shall be of the outdoor type, except that where installed

i nsi de outdoor equi pnent housi ngs which are seal ed agai nst nor nal
infiltration of noisture and outside air, indoor, Class 2 term nations are
acceptable. Cass 3 terminations are not acceptable. Term nations, where
required, shall be provided with nounting brackets suitable for the

i ntended installation and with grounding provisions for the cable
shi el ding, netallic sheath, and arnor.

.4.2.1 Taped Terni nations

Taped terninations shall use standard termination kits providing term na
connectors, field-fabricated stress cones, and rain hoods. Term nations
shall be at |east 12-1/2 inches long fromthe end of the tapered cable
jacket to the start of the termnal connector, or not |less than the kit
manuf acturer's reconmendati ons, whichever is greater
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2.5 CONDUI T AND DUCTS
Duct |ines shall be concrete-encased, thin-wall type.

2.5.1 Nonnet al | i ¢ Ducts

2.5.1.1 Concrete Encased Ducts
UL 651 Schedule 40 or NEMA TC 6 Type EB

2.5.2 Conduit Seal i ng Conpound
Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shall
neither slunp at a tenperature of 300 degrees F, nor harden materially when
exposed to the air. Conpounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Conpounds shall forma seal wthout dissolving, noticeably

changi ng characteristics, or renpoving any of the ingredients. Conpounds
shal |l have no injurious effect upon the hands of worknen or upon materials.

2.6 CONCRETE AND REI NFORCEMENT
Concrete work shall be indicated on the draw ngs.

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Equi pnent and devi ces shall be installed and energi zed in accordance with
the manufacturer's published instructions. Except as covered herein
excavation, trenching, and backfilling shall conformto the requirenents of
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

Concrete work shall be indicated on the draw ngs.

3.1.1 Conf or mance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicabl e.

3.1.2 Verification of Dimensions
The Contractor shall become famliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

3.2 CABLE | NSTALLATI ON
The Contractor shall obtain fromthe nmanufacturer an installation manual or
set of instructions which addresses such aspects as cabl e construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,
lubricants, coefficient of friction, conduit cleaning, storage procedures,
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noi sture seals, testing for and purging noisture, etc. The Contractor
shall then performpulling calculations and prepare a pulling plan which
shall be submtted along with the manufacturers instructions in accordance
wi th SUBM TTALS.

. 2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by neans
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved
equal , in each nanhol e, handhol e, junction box, and each term nal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit nunmber, circuit voltage, cable destination and phase identification

.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, noisture
shall be removed fromcable in accordance with the cable manufacturer's
reconmendat i ons.

.2.1.2 Duct d eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nmandre
(manuf acturers standard product in |lengths recomrended for the specific
size and type of duct) that is 1/4 inch |l ess than inside dianmeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mininumof 2 times or until less than a volune of 8 cubic inches
of debris is expelled fromthe duct.

.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with [ubricant manufacturer's reconmendati ons.

.2.1. 4 Cabl e Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomrendations. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manilla
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension

shal |l not exceed cabl e manufacturer's reconmendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees F
tenperature for at |east 24 hours before installation

.2.1.5 Cabl e Installation Plan
The Contractor shall submit a cable installation plan for all cable pulls

in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cable installation plan shall include:

SECTI ON 16375 Page 11



3.

3.

WATRLI NE

a. Site layout drawing with cable pulls identified in nunmeric order
of expected pulling sequence and direction of cable pull.

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e nmini mrum bend radi us and m ni num di aneter of pulling wheels
used.

i. Cable jamratio.

j.  Maxinmum al |l owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
2.2 Duct Line
Low vol tage cables shall be installed in duct |ines where indicated. Cable
splices in | owvoltage cables shall be made in manhol es and handhol es only.

Neutral and groundi ng conductors shall be installed in the same duct with
t heir associ ated phase conductors.

.3 DUCT LI NES

. 3.1 Requi renent s

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point nay be at a terminal, a manhole, a
handhol e, or between manhol es or handhol es. Short-radi us manufactured

90- degree duct bends nmay be used only for pole or equipnent risers, unless
specifically indicated as acceptable. The m ni mum manufactured bend radius
shall be 18 inches for ducts of less than 3 inch dianmeter, and 36 inches
for ducts 3 inches or greater in dianeter. Qherw se, |ong sweep bends
having a mni numradi us of 25 feet shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
strai ght sections may be used to formlong sweep bends, but the nmaxi mum
curve used shall be 30 degrees and manufactured bends shall be used. Ducts
shal |l be provided with end bells whenever duct lines ternm nate in nanhol es
or handhol es.

3.2 Tr eat nent
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Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nade with proper tools
and match factory tapers. A coupling recommended by the duct nanufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

3.3.3 Concr et e Encasenent

Ducts requiring concrete encasenents shall conply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianeter shall be
determ ned by cal cul ati on and as shown on the drawi ngs. The separation

bet ween adj acent electric power and comunication ducts shall conformto

| EEE C2. Duct line encasenments shall be nonolithic construction. Were a
connection is made to a previously poured encasenent, the new encasenent
shal |l be well bonded or dowel ed to the existing encasenment. The Contractor
shal | subnit proposed bondi ng nethod for approval in accordance with the
detail drawi ng portion of paragraph SUBM TTALS. To protect the
corrosion-resistant conduit coating, predrilling or installing conduit
inside a larger iron pipe sleeve (jack-and-sleeve) is required. Separators
or spacing blocks shall be made of steel, concrete, plastic, or a

conbi nati on of these materials placed not farther apart than 4 feet on
centers. Ducts shall be securely anchored to prevent novenent during the
pl acenent of concrete and joints shall be staggered at |east 6 inches
vertically.

3.3.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

3.3.4.1 Pl asti c Duct

Duct joints shall be nmade by brushing a plastic solvent cenment on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

3.3.5 Duct Line Markers

Duct line narkers shall be provided as indicated. In addition to markers, a
5 ml| brightly colored plastic tape, not less than 3 inches in width and

suitably inscribed at not nore than 10 feet on centers with a conti nuous
nmetal i c backing and a corrosion-resistant 1 ml| netallic foil core to
permt easy l|location of the duct line, shall be placed approxi mately 12

i nches bel ow finished grade | evels of such lines.

3.4 FI ELD TESTI NG
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3.4.1 Cener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 7 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pnment, and test results. Field test reports shall be signed and dated
by the Contractor.

. 4.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling.

. 4.3 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinati ons conductors in
the sane trench, duct, or cable, with all other conductors in the same
trench, duct, or conduit. The m ninmmvalue of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elin nated.

4.4 Qperating Tests

After the installation is conpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
i n accordance wi th paragraph SUBM TTALS.

.5 MANUFACTURER S FI ELD SERVI CE
.5.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 1 hour of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, and servicing the equipnent, as well as all ngjor

el ements of the operation and nmai ntenance nmanuals. Additionally, the
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course instructions shall denbnstrate all routine nmintenance operations.
A VHS format video tape of the entire training session shall be submtted.

.5.2 Installati on Engi neer

After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of the equipnent, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

.6  ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation

mat eri al or operation have been corrected.

-- End of Section --
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