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SECTI ON 01312

RESI DENT MANAGEMENT SYSTEM ( RVbB)

PART 1 GENERAL

1.

1 GENERAL

The Governnment 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 Covernnent-furni shed Construction Contractor
Modul e of RMS-Wndows, referred to as RV5-QC (QC for Qality Control), to
record, maintain, and submit various information throughout the contract
period. This joint Governnent-Contractor use of RVS-Wand RVS-QC wil |
facilitate el ectronic exchange of information and overall nmanagenent of the
contract. RNM5-QC provides the nmeans for the Contractor to input, track,
and el ectronically share information with the Government in the foll ow ng
areas:

Admi ni stration

Fi nances

Quality Control
Submittal Monitoring
Schedul i ng

| mport/ Export of Data

1.1 Cor respondence and El ectroni ¢ Comruni cati ons

For ease and speed of communications, both Governnent and Contractor will,
to the maxi num extent feasible, 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 documents 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 C ause, "Paynents", Section 01320,
"Project Schedule", Section 01330, SUBM TTAL PROCEDURES, and Section 01455,
CONTRACTOR QUALI TY CONTRCOL, which have a direct relationship to the
reporting to be acconplished through RVM5-QC. Also, there is no separate
payment for establishing and maintaining the RVG-QC 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
designation only.

ENG NEERI NG MANUALS (EM
EM 385-1-1 U S. Arny Corps of Engineers Safety and
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Heal t h Requi renment Manual

1.3 RVB- QC SOFTWARE
RVB-QC i s a Wndows-based programthat can be run on a stand-al one personal
conputer or on a network. The CGovernment will make avail able the RV5S-QC
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 RV5-QC software from
the Governnment's RVB Internet Website. Upon specific justification and
request by the Contractor, the Government can provi de RV5-QC on
hi gh-density di skettes or CO-ROM Any program updates of RVG-QC will be
made available to the Contractor via the Governnent RMS Website as they
becone avail abl e.

1.4  SYSTEM REQUI REMENTS

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

Har dwar e

| BM conmpati ble PC with 200 MHz Pentium or higher processor
32+ MB RAM

4 @B hard drive disk space for sole use by the RV5-QC system
3 1/2 inch high-density floppy drive

Conpact di sk (CD) Reader

Col or nonitor

Laser printer conpatible with HP LaserJet 111 or better, with
mnimm4 MB installed nenory.

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

M crosoft (MS) Access 97 or newer version database software

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

Wbrd Processing software conpatible with M5 Wird 97 or newer
I nternet 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.
Electronic mail (E-mail) conpatible with M5 Qutl ook

1.5 RELATED | NFORMATI ON

1.5.1 RVS- QC User Cui de
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After contract award, the Contractor shall download instructions for the
installation and use of RVM5-QC fromthe Governnent RMS Internet Wbsite;
the Contractor can obtain the current address fromthe Governmnent. In
case of justifiable difficulties, the Government will provide the
Contractor with a CD-ROM contai ni ng these instructions.

1.5.2 Contractor Quality Control (CQC) Training

The use of RM5-QC will be discussed with the Contractor's QC System Manager
during the mandatory CQC Training cl ass.

1.5.3 Video Training for RVG-QC

After contract award, the Contractor will be provided with a CD contai ning
a training video on the use of RVB-(QC

1.6 CONTRACT DATABASE

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

subm ttal reviews, correspondence status, QA coments, and ot her

adm ni strative and QA data.

1.7 DATABASE Al NTENANCE

Unl ess otherwi se directed by the Contracting Oficer the Contractor shal
establish, maintain, and update data for the contract in the RV5-QC

dat abase throughout the duration of the contract. The Contractor shal
establish and maintain the RVS-QC dat abase. Data updates to the Governnent
shall be submtted by E-mail with file attachnents, e.g., daily reports,
schedul e updates, payment requests. If permitted by the Contracting
Oficer, a data diskette or CD-ROM nay be used instead of E-mail (see

Par agr aph DATA SUBM SSI ON VI A COVWPUTER DI SKETTE OR CD-ROM). The RVB-QC
dat abase typically shall include current data on the follow ng itens:

1.7.1 Adm ni stration
1.7.1.1 Contractor Infornmation

The dat abase shall contain the Contractor's name, address, telephone
nunbers, managenent staff, and other required itens. Wthin 14 cal endar
days of receipt of RVB-QC software fromthe Governnment, the Contractor
shal | deliver Contractor adm nistrative data in electronic format via

E- mai |

1.7.1.2 Subcontractor | nformation

The dat abase shall contain the name, trade, address, phone nunbers, and
other required information for all subcontractors. A subcontractor must be
listed separately for each trade to be performed. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in RV-QC. Wthin
14 cal endar days of receipt of RM5-(QC software fromthe Governnent, the
Contractor shall deliver subcontractor adm nistrative data in electronic
format via E-mail.

1.7.1.3 Cor respondence
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Al'l Contractor correspondence to the Governnment 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 CGovernnent's letters to
the Contractor will be prefixed with "C'

.7.1.4 Requests for Information

RVB- QC i ncl udes a neans for the Contractor to enter, log, and transmt
requests for information (RFlI) to the Governnent. RFlIs can be exchanged

el ectronically using the inmport/export functions of RV6-QC. The Contractor
shall al so provide the Governnent with a signed, printed copy of each RFI
All RFIs fromthe Contractor to the Governnent shall have the prefix "RFI"
and shall be nunbered sequentially beginning with RFI-0001

.7.1.5 Equi pnent

The Contractor's RVB-QC database shall contain a current list of equi prment
pl anned for use or being used on the jobsite, including the nost recent and
pl anned equi pnent inspection dates.

.7.1.6 EM 385-1-1, Corps of Engineers Safety Manual and RVS 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 RVB-QC, or in stand-al one node.

L7.1.7 Managenent Reporting

RVB- QC i ncl udes a nunber of reports that Contractor nanagenent can use to
track the status of the project. The value of these reports is reflective
of the quality of the data input, and is maintained in the various sections
of RVB-QC. Anong these reports are: Progress Paynent Request worksheet,
QN C comments, Submittal Register Status, Three-Phase |Inspection
checkl i sts.

.7.2 Fi nances
.7.2.1 Pay Activity Data

The RVB- QC dat abase shall include a list of pay activities that the
Contractor shall develop in conjunction with the construction schedul e.
The sum of all pay activities shall be equal to the total contract anount,
i ncluding nodifications. Pay activities shall be grouped as directed by
the Contracting Oficer, and the sumof the activities shall equal the
Contract Amount.

.71.2.2 Paynment Requests

Al'l progress paynent requests shall be prepared using RVS-QC. The
Contractor shall conplete the paynent request worksheet and include it with
t he payment 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 RV6-QC. The Contractor shall subnmit the payment requests with
supporting data by E-mail with file attachnent(s). |If permitted by the
Contracting O ficer, a data diskette may be used instead of E-mail. A

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

. 7.3 Quality Control (QQC

RVB- QC 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 maintain this data on a daily basis. Entered data wll
automatically output to the RV5-(QC generated daily report. The Contractor
shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tine required in Section 01455, CONTRACTOR QUALITY CONTROL. Wthin
seven cal endar days of CGovernnent acceptance, the Contractor shall submt a
data di skette or CD-ROMreflecting the informati on 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.

RVB- QC i ncl udes the neans to produce the Daily CQC Report. The Contractor
may use other formats to record basic QC data. However, the Daily CQC
Report generated by RV5-QC shall be the Contractor's official report. Data
fromany suppl emental reports by the Contractor shall be summari zed and
consol i dated onto the RV5-QC-generated Daily CQC Report. Daily CQC Reports
shall be submitted as required by Section 01455, CONTRACTOR QUALITY
CONTROL. Reports shall be submitted electronically to the Government using
E-mail or diskette within 24 hours after the date covered by the report.
Use of either node of submittal shall be coordinated with the government
representative. The Contractor shall also provide the Governnment a signed
printed copy of the daily CQC report.

.7.3.2 Defi ci ency Tracki ng.

The Contractor shall use RM5-QC to track deficiencies. Deficiencies
identified by the Contractor will be nunerically tracked usi ng QC Comments.
The contractor shall maintain a current log of its QC conments in the
RVB- QC dat abase. The CGovernnent will log the deficiencies it has
identified using its QA comments. The Government's QA conments will be
included in its export file to the Contractor. The Contractor shal

regul arly update the correction status of both QC and QA conments.

.7.3.3 Thr ee- Phase Control Meetings

The Contractor shall nmmintain schedul ed and actual dates and tines of
preparatory and initial control neetings in RVE-CQC

.7.3.4 Accident/Safety Tracki ng.

The Governnment will issue safety conments, directions, or guidance whenever
safety deficiencies are observed. The CGovernnent's safety conments will be
included in its export file to the Contractor. The Contractor shal

regul arly update the correction status of the safety comments. In
addition, the Contractor shall utilize RM5-QC to advi se the Governnent of
any accidents occurring on the jobsite. This brief supplenmental entry is
not to be considered as a substitute for conpletion of mandatory reports,
e.g., ENG Form 3394 and OSHA Form 200

.7.3.5 Features of Wirk

The Contractor shall include a complete list of the features of work in the
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RVB- QC dat abase. A feature of work nmay be associated with multiple pay
activities. However, each pay activity (see subparagraph "Pay Activity
Dat a" of paragraph "Finances") will only be Iinked to a single feature of
wor K.

.7.3.6 QC Requi renents

The Contractor shall develop and maintain a conplete list of QC testing,
transferred and installed property, and user training requirenents in
RVEB-QC. The Contractor shall update all data on these QC requirenents as
wor k progresses, and shall pronptly provide this information to the

Gover nment via RVB- QC.

. 7.4 Submittal Managenent

The Governnment will provide the initial submttal 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
whi ch submittals are received and returned by the Government will be
included in its export file to the Contractor. The Contractor shall use
RVB-QC to track and transmt all submittals. ENG Form 4025, submttal
transmttal form and the submittal register update, ENG Form 4288, shall
be produced using RM5-QC. RVM5 will be used to update, store and exchange
submttal 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 Contract C ause "Schedul es for Construction
Contracts", or Section 01320, PRQIECT SCHEDULE, as applicable. This
schedul e shall be input and maintained in the RVE-QC database either
manual |y or by using the Standard Data Exchange Format (SDEF) (see Section
01320 PRQJECT SCHEDULE). The updated schedul e data shall be included with
each pay request subnmitted by the Contractor.

.7.6 | mport/ Export of Data

RVB- QC includes the ability to export Contractor data to the Governnent and
to inmport submittal register and ot her Governnent-provi ded data, and
schedul e data usi ng SDEF.

.8 | MPLEMENTATI ON

Contractor use of RMS5-QC as described in the preceding paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its RVG-QC database, and to provide the Governnent
wi th regul ar database updates. RM5-(QC shall be an integral part of the
Contractor's managenent of quality control.

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

The Governnent-preferred method for Contractor's subm ssion of updates,
payment requests, correspondence and other data is by E-mail with file
attachnment (s). For locations where this is not feasible, the Contracting
Oficer may pernmt use of conputer diskettes or CD-ROM for data transfer.
Data on the disks or CDs shall be exported using the RVB-QC built-in export
function. |If used, diskettes and CD-ROVs will be subnmitted in accordance
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with the follow ng:
1.9.1 File Medium

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

hi gh-density di skettes formatted to hold 1.44 MB of data, capabl e 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 Di sk or CD- ROM Label s

The Contractor shall affix a permanent exterior |abel to each diskette and
CD-ROM submitted. The |abel shall indicate in English, the RVM6-QC file
nane, full contract nunber, project nane, project |ocation, data date, nane
and tel 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 RVS-QC software.

1.10 MONTHLY COORDI NATI ON MEETI NG

The Contractor shall update the RV5-(QC dat abase each workday. At |east
mont hly, the Contractor shall generate and submit an export file to the
Governnment with schedul e update and progress paynent request. As required
in Contract O ause "Paynents", at |east one week prior to submttal, the
contractor shall neet with the Government representative to reviewthe
pl anned progress paynent data subm ssion for errors and oni ssions.

The contractor shall make all required corrections prior to Governnent
acceptance of the export file and progress paynent request. Paynent
requests acconpani ed by i nconplete or incorrect data submittals will be
returned. The Government will not process progress paynents until an
acceptabl e RV5S-QC 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 inmredi ate corrective action after recei pt of such notice. Such
noti ce, when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification.

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3  EXECUTION (Not Appl i cabl e)

-- BEnd of Section --
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SECTI ON 01430

ENVI RONVENTAL PROTECTI ON

PART 1 GENERAL

1

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
designation only.

STATE OF HAWAI | DEPARTMENT OF HEALTH ( HI DOH)

H DOH, Chapter 46 Admi ni strative Rules, Title 11, Conmunity
Noi se Contr ol

H DOH, Chapter 59 Admi ni strative Rules, Anbient Air Quality
St andar ds

H DOH, Chapter 60.1 Admi ni strative Rules, Air Pollution Control

.2 GENERAL REQUI REMENTS

This section covers prevention of environmental pollution and danage as the
result of construction operations under this contract and for those
measures set forth in the TECHNI CAL REQUI REMENTS. For the purpose of this
speci fication, environnental pollution and danage is defined as the
presence of chem cal, physical, or biological elenents or agents which
adversely affect human health or wel fare; unfavorably alter ecol ogica

bal ances of inportance to human life; affect other species of inmportance to
man; or degrade the utility of the environment for aesthetic, cultura

and/ or historical purposes. The control of environnental pollution and
damage requires consideration of air, water, and | and, and incl udes
managenent of visual aesthetics, noise, solid waste, radi ant energy and
radi oactive materials, as well as other pollutants.

2.1 Subcontractors

Assurance of conpliance with this section by subcontractors will be the
responsibility of the Contractor

.2.2 Notification

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with the aforenentioned Federal, State or |ocal |aws
or regulations, permts, and other elenents of the Contractor's

environnental protection plan. The Contractor shall, after receipt of such
notice, informthe Contracting O ficer of proposed corrective action and
take such action as may be approved. |If the Contractor fails to conmply

promptly, the Contracting Oficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tine
extensions will be granted or costs or damages allowed to the Contractor
for any such suspensi on.

3 SUBM TTALS
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CGovernment approval is required for submttals with "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 18 Records
Envi ronnental Protection Plan; FIQO

Wthin 30 cal endar days of receipt of Notice to Proceed, the Contractor
shall submit in witing an environnmental protection plan. Approval of the
Contractor's plan will not relieve the Contractor of his responsibility for
adequat e and continuing control of pollutants and other environnmenta
protection nmeasures. The environnental protection plan shall include but
not be limted to the foll ow ng:

a. Alist of Federal, State, and | ocal |aws, regulations, and permits
concerni ng environmental protection, pollution control and
abatement that are applicable to the Contractor's proposed
operations and the requirenments i nposed by those | aws,
regul ati ons, and permts.

b. Methods for protection of features to be preserved within
aut hori zed work areas. The Contractor shall prepare a listing of

met hods to protect resources needing protection; i.e., trees,
grasses and ground cover, |andscape features, air and water
quality, fish and wildlife, soil, historical, archeol ogical, and

cultural resources.

c. Procedures to be inplemented to provide the required environnenta
protection and to conply with the applicable |laws and regul ations.
The Contractor shall set out the procedures to be followed to
correct pollution of the environment due to accident, natura
causes, or failure to follow the procedures set out in accordance
with the environnental protection plan.

d. Location of the solid waste disposal area.

e. Drawi ngs showi ng | ocations of any proposed tenporary excavations
or enbanknents for haul roads, material storage areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.

f. Environnental nonitoring plans for the job site, including |and,
water, air, and noi se nonitoring.

g. Traffic control plan

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

i. Wirk area plan showi ng the proposed activity in each portion of
the area and identifying the areas of limted use or nonuse. Plan
shoul d i nclude neasures for marking the limts of use areas.

j. Training for his personnel during the construction period.

PART 2 PRCDUCTS (NOT APPLI CABLE)
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PART 3 EXECUTI ON

3.

1 PROTECTI ON OF ENVI RONMENTAL RESOURCES

The environnental resources within the project boundaries and those
affected outside the limts of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shal
confine his activities to areas defined by the draw ngs and specifications.

1.1 Land Resources

Prior to the begi nning of any construction, the Contractor shall identify
all land resources to be preserved within the Contractor's work area.

Except in areas indicated on the drawi ngs or specified to be cleared, the
Contractor shall not renmpbve, cut, deface, injure, or destroy |and resources
i ncluding trees, shrubs, grasses, topsoil, and land fornms w t hout speci al
perm ssion fromthe Contracting Oficer. No ropes, cables, or guys shal

be fastened to or attached to any trees for anchorage unless specifically
aut horized. Were such special energency use is permtted, the Contractor
shal |l provide effective protection for |and and vegetati on resources at al
times as defined in the foll owi ng subparagraphs.

.1.1.1 Wrk Area Lints

Prior to any construction, the Contractor shall mark the areas that are not
required to acconplish all work to be perforned under this contract.

| sol ated areas within the general work area which are to be saved and
protected shall also be marked or fenced. Monunents and nmarkers shall be
protected before construction operations commence. Were construction
operations are to be conducted during darkness, the markers shall be
visible. The Contractor shall convey to his personnel the purpose of
mar ki ng and/ or protection of all necessary objects.

.1.1.2 Protecti on of Landscape

Trees, shrubs, grasses, land forns and other |andscape features indicated
and defined on the drawings to be preserved shall be clearly identified by
mar ki ng, fencing, or wapping with boards, or any other approved

t echni ques.

.1.1.3 Reducti on of Exposure of Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated and
specified. Side slopes and back slopes shall be protected as soon as
practicabl e upon conpletion of rough grading. Al earthwork shall be

pl anned and conducted to minimze the duration of exposure of unprotected
soils. Except in instances where the constructed feature obscures waste
material areas, these areas shall not initially be cleared in total

Cl earing of such areas shall progress in reasonably sized increnments as
needed to use the areas devel oped as approved by the Contracting Oficer

.1.1.4 Protection of Disturbed Areas

Such met hods as necessary shall be utilized to effectively prevent erosion
and control sedinmentation, including but not limted to the foll ow ng:

a. Retardation and Control of Runoff: Runoff fromthe construction
site shall be controlled by construction of diversion ditches,
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benches, and berms to retard and divert runoff to protected
drai nage courses, and any neasures required by areaw de pl ans
approved under Paragraph 208 of the C ean Water Act.

b. FErosion and Sedinentation Control Devices: The Contractor shal
construct or install all tenporary and permanent erosion and
sedi mentation control features as indicated on the draw ngs.
Tenporary erosion and sedi ment control neasures such as berns,
di kes, drains, grassing, and mul ching shall be maintained unti
per manent drai nage and erosion control facilities are conpleted
and operati ve.

1.1.5 Contractor Facilities and Wrk Areas

a. Location of Field Ofices, Storage, and O her Contractor
Facilities: The Contractors' field offices, staging areas,
stockpil e storage, and tenporary buildings shall be placed in
areas designated on the drawi ngs or as directed by the Contracting
Oficer. Tenporary novenment or relocation of Contractor
facilities shall be made only on approval by the Contracting
Oficer.

b. Spoil Areas on CGovernnment Property: Spoil areas shall be nanaged
and controlled to limt spoil to areas designated on the draw ngs
and prevent erosion of soil or sedinment fromentering nearby
waters. Spoil areas shall be devel oped in accordance with the
grading plan indicated on the draw ngs.

c. Tenporary Excavations and Enbankments: Tenporary excavati ons and

enbankments for work areas shall be controlled to protect adjacent
areas from despoil ment.

1.2 Di sposal of Wastes

Di sposal of wastes shall be as specified in Section 02220 DEMOLI TI ON and as
specified hereinafter.

.1.2.1 Sol i d Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are enptied on a regul ar schedule. Al handling and di sposal shal

be conducted to prevent contam nation. Segregation neasures shall be

enpl oyed such that no hazardous or toxic waste will becone conm ngled wth
solid waste. The Contractor shall transport all solid waste off Governnent
property and di spose of it in conpliance with Federal, State, and | oca

requi renents for solid waste disposal. The Contractor shall conply with
site procedures and with Federal, State, and |ocal |aws and regul ati ons
pertaining to the use of landfill areas.

.1.2.2 Cheni cal Wast es:

Chemical wastes shall be stored in corrosion resistant containers, renoved
fromthe work area and di sposed of in accordance with Federal, State, and
| ocal |laws and regul ations.

1.2.3 Hazar dous Wast es:
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The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e containers observing conpatibility. The Contractor shall
transport all hazardous waste off CGovernnent property and dispose of it in
conpliance with Federal and local |aws and regul ations. Spills of
hazardous or toxic materials shall be inmediately reported to the
Contracting O ficer. deanup and cleanup costs due to spills shall be the
responsibility of the Contractor.

.1.3 Hi storical, Archeological, and Cul tural Resources

I f during excavation or other construction activities any unidentified or
unantici pated resources are discovered or found, all activities that may
damage or alter such resources shall be tenporarily suspended. These
resources or cultural remains (prehistoric or historic surface or
subsurface) include but are not limted to: any human skel etal renains or
burials; artifacts; shell, mdden, bone, charcoal, or other deposits; rocks
or coral alignnents, paving, wall, or other constructed features; and any

i ndi cation of agricultural or other uses. Upon such discovery or find, the
Contractor shall imediately notify the Contracting Oficer. Wen so
notified, the Contracting Oficer will initiate action so that pronpt and
proper data recovery can be acconplished. |In the nmean tine, recording and
preservation of historical and archeol ogi cal finds during construction
activities shall be reported in accordance with the SPECI AL CONTRACT

REQUI REMENTS.

.1.4 Wat er Resources

The Contractor shall keep construction activities under surveill ance,
managenent, and control to avoid pollution of surface and ground waters.
Al activities, equipnent processes, and work operated or performnmed by the
Contractor in acconplishing the specified construction shall be in strict
conformance with the State of Hawaii Departnent of Health (H DOH)

Admi ni strative Rules, Chapter 11-54 and H DOH Admi nistrative Rules, Chapter
11-55. The Whol e Barracks Renewal (WBR) Project has a National Pollution
Di scharge Elimnation System (NPDES) General Permit pending with the N DOH
The The governnent has prepared a DOH CWB-NO Form C (Notice of Intent
(NO) for HAR Chapter 11-55 Appendi x G NPDES General Permt Coverage

Aut hori zi ng Di scharges of Storm Water Associated with Construction
Activity) (1st submittal is attached) covering the general aspects of the
entire Phase 2 project (FYOO to 05 projects). A general Best Managenent
Practices (BMP) Plan (1st submttal is attached) (addressing general
aspects of the overall project)(NA Form C #16) has al so been submtted to
the DOH CAB. Contractor shall abide by all requirements set forth in the
CWB-NO FormCon file at the State DOH. Contractor is responsible for
preparing and submitting all itenms required to satisfy DOH requirenents
pertaining to the FYOO WBR | JK, SB project NPDES pernit application. Any
variations to the CAB NO Form C (attached) enlisted by the Contractor
shall be submitted to the Contracting Oficer or his representative for
approval. Once approved, Contractor shall incorporate proposed changes in
his site specific plans and subnit themto the State DOH a m ni mum of 30
days prior to the start of construction operations to obtain permt
coverage for this phase of the WBR project.

Required CAB-NO Form C Item #:

3. Ceneral Contractor Information (see @Quidelines for CAB-NO Form C
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- Note 3). (Note: |If Contractor main office location is not a
| ocal address, Contractor shall also submt a |ocal address,
contact person & title, phone & fax nos.

15. Project Site Maps (see CGuidelines for CAB-NO Form C - Note 15):

1. Provi de a phasing map identifying each phase of the FYOO Phase
2A project.

2. Attach Site Maps (i.e., site plan, grading plan, drainage plan
erosion control plan, etc. folded to 8-1/2 x 11 inches) which shows
the information requested in Item 15.2.1 through 15. 2. 8.

16. Site-Specific Construction Best Managenent Practices (BMP) Pl an
(see Guidelines for CAB-NO Form C - Note 16). The site specific
construction BMP plan shall be signed in accordance with HAR Section
11-55-34.08(e). The site-specific construction BWMP plan shall be
kept at the construction site.

18. Addi tional Information (see Guidelines for CWB-NO Form C - Note 18).

Al activities, equipnent processes, and work operated or performed by the
Contractor in acconplishing the specified construction shall be in strict
conformance with the General & Site Specific Best Managenent Pl ans (BWP)
for this project. Site Specific BMP shall be prepared by the Contractor
after contract award.

Contractor shall obtain all required additional NPDES permts for
construction activities (submtting a Notice of Intent (NO) to be Covered
Under Ceneral Permit, along with applicable HAR Chapter 11-55
Appendi x/ Appendi ces (B,C,D,E,F,GH and/or 1). Contractor is responsible
for all applicable filing fees (if required) and for preparation of

requi red supporting docunments. As specified in Section 342D 11 Hawai i

Revi sed Statutes, if the project has any stormwater discharge before a
Noti ce of General Permt Coverage (NGPC) is issued, the permittee could
face penalties of up to $25,000 per day per violation. Contractor shall be
fully liable for the entire anount of any and all penalties inposed as a
result of his actions (e.g. if work is begun prior to receiving NGPC and
the state inposes penalties for stormwater discharge to the Government,
the Contractor shall be responsible for all penalties.

.1.4.1 Moni toring of Water Areas:

Moni toring of water areas affected by construction activities shall be the
responsibility of the Contractor. Al water areas affected by construction
activities shall be nonitored by the Contractor

.1.5 Fish and Wl dlife Resources

The Contractor shall keep construction activities under surveill ance,
managenment and control to minimze interference with, disturbance to and
damage of fish and wildlife. Species that require specific attention al ong
wi th neasures for their protection will be listed by the Contractor prior
to begi nning of construction operations.

.1.6 Ar Resources

The Contractor shall keep construction activities under surveill ance,

SECTI ON 01430 Page 7
( Am 0004)



3.

3.

3.

3.

WBRFYOO0

managenent and control to minimze pollution of air resources. All
activities, equipnent, processes, and work operated or perforned by the
Contractor in acconplishing the specified construction shall be in strict
accordance with H DOH, Chapter 59, HI DOH, Chapter 60.1, and all Federal

em ssion and performance | aws and standards. Anmbient Air Quality Standards
set by the Environmental Protection Agency shall be maintained for those
construction operations and activities specified in this section. Speci al
managenent techni ques as set out below shall be inplenmented to control air
pol lution by the construction activities which are included in the
contract. The Contractor shall be responsible for obtaining any necessary
permts under H DOH, Chapter 60.1, for contractor equipmnent.

1.6.1 Parti cul at es

a. Dust particles, aerosols, and gaseous by-products from al
construction activities, processing and preparation of materials,
such as fromasphaltic batch plants, shall be controlled at al
times, including weekends, holidays and hours when work is not in
progress.

b. The Contractor shall maintain all excavations, stockpiles, hau
roads, pernmanent and tenporary access roads, plant sites, spoi
areas, borrow areas, and all other work areas within or outside
the project boundaries free fromparticul ates which woul d cause
the air pollution standards nmentioned in paragraph Air Resources,
herein before, to be exceeded or which would cause a hazard or a
nui sance. Sprinkling, chenical treatnment of an approved type,
[ight bitum nous treatnent, baghouse, scrubbers, electrostatic
preci pitators or other nethods will be permtted to control
particulates in the work area. Sprinkling, to be efficient, nust
be repeated at such intervals as to keep the di sturbed area danp
at all tines. The Contractor nust have sufficient conpetent
equi prent avail able to acconplish this task. Particulate control
shall be performed as the work proceeds and whenever a particul ate
nui sance or hazard occurs.

1.6.2 Hydr ocar bons and Carbon Monoxi de

Hydr ocar bons and carbon nonoxi de eni ssions from equi pment shall be
controlled to Federal and State allowable limts at all tinmes.

1.6.3 Cdor s

Odors shall be controlled at all tinmes for all construction activities,
processi ng and preparation of materials.

1.6.4 Monitoring of Air Quality

Monitoring of air quality shall be the responsibility of the Contractor. Al
air areas affected by the construction activities shall be nonitored by the
Contractor.

3.

3.

1.7 Sound I ntrusions

The Contractor shall keep construction activities under surveillance, and
control to minimze damage to the environnment by noise. The Contractor
shall conply with the provisions of H DOH, Chapter 46.

2 POST CONSTRUCTI ON CLEANUP
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The Contractor shall clean up area(s) used for construction
.3  RESTORATI ON OF LANDSCAPE DANVAGE

The Contractor shall restore all |andscape features damaged or destroyed
during construction operations outside the limts of the approved work
areas. Such restoration shall be in accordance with the plan submtted for
approval by the Contracting O ficer. This work will be acconplished at the
Contractor's expense.

.4 MAI NTENANCE OF POLLUTI ON CONTRCOL FACI LI Tl ES

The Contractor shall maintain all constructed facilities and portable
pol I ution control devices for the duration of the contract or for that
length of time construction activities create the particular pollutant.

.5 TRAI NI NG OF CONTRACTOR PERSONNEL | N POLLUTI ON CONTROL

The Contractor shall train his personnel in all phases of environnmenta
protection. The training shall include nmethods of detecting and avoi ding
pollution, famliarization with pollution standards, both statutory and
contractual, and installation and care of facilities (vegetative covers,
and instruments required for nonitoring purposes) to ensure adequate and
conti nuous environmental pollution control

-- BEnd of Section --
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SECTI ON 01455

CONTRACTOR QUALI TY CONTRCL

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
designation only.

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

ASTM D 3740 (1996) M ni mum Requi renents for Agencies
Engaged in the Testing and/or Inspection
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
1.2 PAYMENT

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

PART 2 PRCDUCTS (NOT APPLI CABLE)
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 O ause titled "lInspection of Construction.”™ The quality control
system shal |l consist of plans, procedures, and organi zati on necessary to
produce an end product which conplies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The burden of
proof of contract conpliance is placed on the Contractor and not assumed by
the Governnment. The Contractor's Quality Control (CQC) System shall not be
accepted wi thout question and the right to inspect or verify the work at
any time is reserved by the Government. The project superintendent will be
hel d responsible for the quality of work on the job and is subject to
renoval by the Contracting O ficer for non-conpliance with quality

requi renents specified in the contract. The project superintendent in this
context shall nean the individual with the responsibility for the overal
managenment of the project including quality and production
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2 QUALI TY CONTROL PLAN
2.1 Cener al

The Contractor shall furnish for review by the Governnent, not l|ater than
30 days after receipt of notice to proceed, the Contractor Quality Control
(CQQ) Plan proposed to inplenent the requirenents of the Contract C ause
titled "I nspection of Construction.” The plan shall identify personnel
procedures, control, instructions, test, records, and forns to be used.
The Governnment will consider an interimplan for the first 90 days of
operation. Construction will be permtted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particul ar feature of work to be started. Wrk not identified in the
features of work included in an accepted plan will not be permtted to
begin until acceptance of a supplenmental or anmended CQC Plan containing the
additional features of work to be started.

. 2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mninum 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 organization, including a
chart showi ng lines of authority and acknow edgnment that the CQC staff
shal | inmplenent the three phase control systemfor all aspects of the
work specified. The staff shall include a CQC System Manager who shal
report to the project superintendent.

b. The nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
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 Plan. Personnel
qualifications may be furnished increnmentally as the work progresses,
but in no case, less than fourteen (14) cal endar days before personne
are required on the job.

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

aut horized official of the firmwhich describes the responsibilities
and del egates sufficient authorities to adequately performthe
functions of the CQC System Manager, including authority to stop work
which is not in conpliance with the contract. A simlar letter is
required for the Assistant CQCSM 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 CGovernnent.

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

e. Control, verification, and acceptance testing procedures for each
specific test to include the test nanme, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi bl e for each test.

SECTI ON 01455 Page 4
( Am 0004)



3.

WBRFYOO0

f. Procedures for tracking preparatory, initial, and followup control
phases and control, verification, and acceptance tests including
docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These procedures
shal | establish verification that identified deficiencies have been
corrected.

h. Reporting procedures, including proposed reporting formats.

i. Alist 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 may be identified by different
trades or disciplines, or it my be work by the sane trade in a
different environnent. Although each section of the specifications may
general ly be considered as a definable feature of work, there are
frequently nore than one definable features under a particul ar section
This list will be agreed upon during the 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 performance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renmoval of personnel, as necessary, to obtain the
quality specified.

. 2.4 Notification 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

.2.5 Corrective Actions

Anytine it is determ ned by the Governnent that the Contractor's Quality
Control systemis not entirely satisfying the contract requirenents,
corrective action shall be taken by the Contractor to the satisfaction of
the Contracting Officer. A portion of the paynments to the Contractor shal
be wi thheld for non-performance until an acceptable Quality Control system
is established, inplemented and enforced by the Contractor, including
revisions to the organi zati on due to deficient managenent. 1In addition, no
wor k shall be performed on the contract or CGovernment identified areas of
wor k where the Governnent determines that the Quality Control systemis
ineffective. No tinme loss, due to issuance of the Governnent's stop work
order, and/or any possible inpact shall be nmade the subject of a claimfor
time extention or for additional costs or damages by the Contractor

.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
meet with the Contracting Oficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mnimumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the nmeeting, a nutual understanding of the systemdetails shall be
devel oped, including the fornms for recording the CQC operations, control
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activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnment's Quality Assurance. Mnutes of the neeting
shal |l 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 mutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTROL ORGANI ZATI ON
.4.1 Cener al

The Quality Control System shall be inplenmented by the prine Contractor
utilizing not less than the following Quality Control staff at the jobsite.
The actual strength of the staff may vary during any specific work period
to cover the needs of the work phases. However, the CQC organization shal
be sufficient qualifications and size, satisfactory to the Contracting
Oficer, to insure contract conpliance. Qualifications shall consider both
experience and technical training to performthe assigned responsibilities.
O primary consideration, whether an individual's qualifications are
acceptable to the Contracting Oficer, shall be the proposed individual's
past experiences with projects of simlar conplexity, nagnitude and
type/ scope of work. The requirenents for CQC personnel described bel ow are
in addition to other specified technical representatives such as registered
| and surveyor, consultant, manufacturer's representatives, etc., that may
be required under the other sections of the Technical Specifications.

.4.2 CQC System Manager (CQCSM and Assistant CQCSM

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal

managenment of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be both a Regi stered Professiona
Engi neer and a construction person with a mnimmof 5 years in rel ated
wor k experience, i.e. - CQCSM or Superintendent on projects of simlar

conpl exity, nmagnitude and type/scope of work. (Note: The requirenment for
a regi stered professional engineer may be waived if the Assistant CQCSMi s
a regi stered professional engineer.) This CQC System nanager shall be on
the site at all time during construction and shall be enployed by the prine
Contractor. The CQC System Manger shall be assigned no other duties. A
full time Assistant CQCSM shall also be identified. The qualifications for
t he Assistant CQCSM shall be the sane as that for the CQCSM except as noted
above. The Assistant CQCSM shall work directly for the CQCSM in managi ng
the CQC system, be on site at all tines, be enployed by the prine
Contractore, be assigned no other duties, and shall act in behalf of the
CQCSM i n his absense.

.4.3 Regi st ered Mechani cal Engi neer and Regi stered El ectrical Engineer

One each registered Mechani cal Engi neer and Regi stered El ectrical Engi neer
shal | be provided physically on the site for the duration of the contract
fromthe date that nechanical or electrical submttals are available for
review or fromthe date of comencenent of any work activities related to
mechani cal or electrical systens as applicable to their respective

prof essi on; which ever occurs first. These engineers shall have specific
responsibilities for submttal review (including OM manual s and rel ated
training), verification of installations, check out, testing, verification
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t hat support systens are adjusted and regul ated properly, and inspection of
mechani cal and el ectrical systens. These engineers shall have a m ni mum of
five years experience on installations of simlar conplexity, type and
scope of work.

3.4. 4 Engi neeri ng Techni ci an

One full time Engineering Technician shall be provided physically on site
for the duration of the contract to coordinate the prime Contractor's

subm ttal systemand nonitor the effectiveness of the Contractor's system
for handling Governnent-furni shed property in accordance with the contract
requi renents. The Technician may al so be utilized to assist and coordinate
the preparation and submttal of O&M nmanual s, posted schemati cs/di agrans,
etc., for systens operations, and preparation of training plans and testing
pl ans.

3.4.5 Clerical Staff

Sufficient Cerical help, one mnimm shall be provided physically on site
for the duration of the contract to insure the conpletion and/or subm ssion
inatinely manner of all reports, nmenoranda, charts, and ot her data
required in accordance with the contract.

3.4.6 Quality Control Representatives

A mnimmof two full type Quality Control Representative shall be provided
physically on site for the duration of the contract, under the direct
supervision of the CQCSM to assist with submttal review, daily review of
on-goi ng construction, safety, and other related duties as assigned. These
C representatives shall have a mininmumof 5 years relative experience on
projects of simlar conplexity, type and scope of work. Additional QC
representatives shall be provided as required to verify that the on-going
construction is in full conmpliance with the contract requirenents.

3.4.7 Requi red QC Speci al i st

Provi de separate QC specialist(s) at the work site for each of the areas of
responsibilities, specified below, who will assist and report to the CQCSM
and who will have no other duties other than review ng submttals,
perform ng the three phases of control and preparing docunentation required
by this contract. QC Specialists shall performthese duties for each
definable feature of work in their area of responsibility at the frequency
speci fied bel ow

Qual i fications/Experience Area of Responsibility Fr equency

in Area of Responsibility

Regi stered Structural Structural Steel M ni mum twi ce per week.
Engi neer, (P.E )/5 years

m ni mum as P. E.

Certified Concrete/ Masonry Formwork, Reinforcing Conti nuous while work is

I nspector, 5 years mnimm Steel, Concrete and bei ng perfornmed.

experi ence. Masonry

Food Service Equi pnent Food Service Equi prent Continuous while work is
Specialist, 5 years bei ng perforned and

m ni mum experi ence and until all food service
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Qual i fications/Experience Area of Responsibility Frequency

in Area of Responsibility

work on min. 2 previous equi prent i s accepted by
projects of simlar size, t he Governnent.

conpl exity and scope.

3.4.8 CQC Per sonnel

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on additiona
speci al i zed personnel to assist the CQC System Manager as may be required.
If it is subsequently determ ned by the Contracting Oficer that the

m ni mum contract CQC requirenents are insufficient/ineffective, the
Contractor may be required to provide additional staff personnel to the CQC
organi zation at no cost to the CGovernnent.

3.4.9 Addi ti onal Requirenent

The CQC System Manager and the Assistant CQCSM shall have conpleted the
course entitled "Construction Quality Managenment For Contractors”. This
course is periodically offered at the General Contractors Association of
Hawai i .

3.4.10 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tinmes.
VWhen 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.

3.5 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 subnmittals are in conpliance with the contract requirenents.

3.6 CONTROL

Contractor Quality Control is the nmeans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conmplies 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:

3.6.1 Prepar at ory Phase
Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunents/materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:
a. A review of each paragraph of applicable specifications.

b. A review of the contract draw ngs.

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

SECTI ON 01455 Page 8
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d. Review of provisions that have been made to provide required
control inspection and testing.

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

f. A physical examnation of required materials, equipnent, and sanple
work to assure that they are on hand, conformto approved shop draw ngs
or submitted data, and are properly stored.

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

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Docunment construction tolerances
and wor kmanshi p standards for that feature of work.

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

j. Discussion of the initial control phase.

k. The Governnent shall be notified at | east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include a
nmeeti ng conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the foreman
responsi ble 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 acceptable |evel
of workmanship required in order to neet contract specifications.

|. The preparatory phase shall be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng mnet.

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 requirenments. Review mnutes of the preparatory neeting.

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

c. Establish |level of workmanship and verify that it nmeets m ni num
accept abl e wor kmanshi p standards. Conpare with required sanple panels
as appropriate.

d. Resolve all differences.

e. Check safety to include conpliance with and upgrading of the safety
pl an and activity hazard analysis. Review the activity analysis with
each wor ker.

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

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

3.6.3 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 nmade 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 or m ng wor k.

3.6.4 Additional Preparatory and Initial Phases

Addi ti onal 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

3.7 TESTS
3.7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control measures are adequate to provide a product which conforms to
contract requirenents. Upon request, the Contractor shall furnish to the
Government duplicate sanples of test specinmens for possible testing by the
CGovernnment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall obtain the services of an industry
recogni zed testing | aboratory, or may establish a testing | aboratory at the
project site acceptable to the Contracting Officer. However, tests
contractually required to be perforned by an industry recogni zed testing

| aboratory shall not be acconplished by the Contractor established on-site
| aboratory. The Contractor shall performthe follow ng activities and
record and provide the follow ng data:

a. Verify that testing procedures conply with contract requirenents.

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

c. Check test instrument calibration data against certified standards.

d. Verify that recording forns and test identification control nunber
system including all of the test documentation requirenents, have been
pr epar ed.

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
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sequential control number identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports may be
submtted later with a reference to the test nunber and date taken. An
i nformati on copy of tests performed by an offsite or commercial test
facility shall be provided directly to the Contracting O ficer

Failure to submt tinely test reports as stated may result in
nonpaynment for related work perfornmed and di sapproval of the test
facility for this contract.

7.2 Testing Laboratories
7.2.1 Laboratory Accreditation

The testing | aboratory performng the actual testing on the project shal
be accredited by one of the follow ng | aboratory accreditation authorities:

Ameri can Associ ation of State H ghway and Transportation O ficials
Nati onal Voluntary Laboratory Accreditati on Program

Ameri can Association for Laboratory Accreditation

Washi ngt on Association of Building Oficials

The testing | aboratory shall submt an acknow edgenent letter from one of
the listed | aboratory accreditation authorities indicating that the
application for accreditati on has been received and the accreditation
process started.

.7.2.2 Capabi lity Check

The Government 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.

.7.2.3 Capabi lity Recheck

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

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

. 7.3 Onsite Laboratory

The CGovernnent reserves the right to utilize the Contractor's control
testing | aboratory and equi pment to nmake assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Governnent.

. 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 Governnment shall be delivered to a testing

| 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 nade through the CGovernment field office.

8 COVPLETI ON | NSPECTI ON
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8.1 Punch-Qut | nspection

Near the completion of all work or any increnent thereof established by a
conpletion time stated in the Special Cause entitled "Comencenent,
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 estimted 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 Government that the facility
is ready for the Governnent Pre-Final inspection

.8.2 Pre-Final Inspection

The Governnment will performthis inspection to verify that the facility is
conplete and ready to be occupied. The QC Manager shall devel op a punch
[ist of itens which do not conformto the contract docunents. The
Government will review the punch list and add to or correct the itens
listed. The QC Manager shall incorporate Government conments and provide a
Pre-Fi nal Punch List. The Contractor's CQC System Manager shall ensure
that all items on this |list have been corrected before notifying the
Governnment so that a Final inspection with the customer can be schedul ed.
Any itenms noted on the Pre-Final inspection shall be corrected in a tinely
manner. These inspections and any deficiency corrections required by this
par agraph shall be acconplished within the tinme 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 Inspection personnel, plus the
superintendent or other primary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection
Addi ti onal Government personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and major conmands may 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 Oficer 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 remaining 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

i nspection cost in accordance with the contract clause titled "l nspection
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
shall be on an acceptable formthat includes, as a mnimm the foll ow ng
i nformation:
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a. Contractor/subcontractor and their area of responsibility.

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

c. Wirk perfornmed each day, giving |ocation, description, and by whom
VWhen Network Analysis (NAS) is used, identify each phase of work
performed each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenments. The control phase
should be identified (Preparatory, Initial, Followup). List
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
requi renents.

f. Submttals 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
project; 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 statement that equi pnent and
materials incorporated in the work and workmanship comply with the
contract. Unless otherwi se directed by the Contracting Oficer. The
original and one copy of these records in report formshall be furnished to
the Governnment 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 mininmum one report shall be prepared and submitted for
every 7 days of no work and on the |ast day of a no work period. All

cal endar days shall be accounted for throughout the Iife of the contract.
The first report following a day of no work shall be for that day only.
Reports shall be signed and dated by the CQC System Manager. The report
fromthe CQC System Manager shall include copies of test reports and copies
of reports prepared by all subordinate quality control personnel

.10 DEFECTI VE ( NONCOVPLYI NG WORK

The Contractor shall not build upon or conceal defective work. The

ef fecti veness of the Quality Control system shall be judgged on the basis
of defective work being pronptly recogni zed, the Contractor's production
staff advised and i mredi ate corrective action taken. |If the Contractor's
production staff builds directly upon or over defective work, wthout
maki ng pronpt and necessary corrections; and in the process conceals the
defective work, the Contracting Officer may issue an order stopping all or
part of the work until satisfactory corrective action has been taken. No
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part of the tinme |lost due to any such stop orders or corrective action
shal | be made the subject of a claimfor extension of tine or additiona
costs or damages to the Contractor. No paynents shall be made for

def ecti ve work.

11 NOT1 FI CATI ON OF NONCOWPLI ANCE

The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirements. 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 may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |ost due to such stop orders shall be nade
the subject of claimfor extension of tinme or for excess costs or danages
by the Contractor.
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SECTI ON 01900

M SCELLANEQUS PROVI SI ONS

PART 1 GENERAL

1.

1 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals having a "FIO' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Equi prent Data; FIO
FOR DI NI NG FACI LI TY O\LY.

A list of all equipnment furnished under this contract. This list shall

i nclude, but not be limted to, each piece of equipnment with a serial
nunber, and shall include all information shown on the nmanufacturer's
nanepl ate, so as to positively identify the piece of equipment. This |ist
shall al so include the cost of each piece of equipnent (less installation
costs) F.O B. construction site. This list shall be furnished as soon as
possi bl e after equipnent is purchased. The list shall consist of one (1)
reproduci bl e and three (3) copies, and shall be furnished to the
Contracting Officer not later than thirty (30) cal endar days prior to
conpl etion of any segment of the contract work which has an increnental
conpl etion date.

SD- 04 Dr awi ngs
As-Built Draw ngs; FIO

SD- 18 Records
Dust Control; GA
Met hod(s) of dust control.
Excavati on/ Trenchi ng C earance; FI QO
Prior to start of any excavation or trenching work, the Contractor shall
obtain clearance, in witing, fromthe appropriate comuni cati ons agency
and base or area engineer. Copies of all correspondence shall be provided
the Contracting Officer. Normal 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 normal coordination tinme will be exceeded.

Contract Phasing and Traffic Control; GA

The Contractor shall submt 30 days prior to Construction, his Contract
Phasi ng and Traffic Control plan as specified on Civil Sheets CG 3 & CG 4,
for approval .
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.2 CONTRACTOR QUALI TY CONTRCL

To assure conpliance with contract requirenents, the Contractor shal
establish and maintain quality control for materials and work covered by
all sections of the TECHNI CAL REQUI REMENTS in accordance with Section 01455
CONTRACTOR QUALI TY CONTROL. Records shall be maintained for all operations
i ncl udi ng sanpling and testing.

.3  AS-BU LT DRAW NGS5

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

.4 DUST CONTROL
Dust control shall be in accordance with Section 02220 DEMOLI TI ON.
.5 PROTECTI ON

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 PVENT, UTILITIES, AND | MPROVEMENTS', without delay, and at no cost to

t he CGovernnent.

.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 Protecti on 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 perfornmance of
the work and approved in advance by the Contracting Oficer. &Gassed or
| andscaped areas damaged by the Contractor shall be restored to their
original condition without delay and at no cost to the CGovernnent.

.5.3 Protection of Trees and Plants

VWhere necessary, tree branches and plants interfering with the work nmay be
tenporarily tied back by the Contractor to permt acconplishnment of the
work in a convenient manner, 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 pnent shall be
protected fromthe weather at all tines.

.6 RESTORATI ON WORK

Exi sting conditions or areas damaged or disturbed by the Contractor's

SECTI ON 01900 Page 3
( Am 0004)



WBRFYOO0

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 SPCSAL

Renoval and di sposal shall be in accordance with Section 02220 DEMOLI TI ON.
The Contractor shall salvage or recycle waste to the nmaxi mum extent
practical as it relates to the capabilities of local industries. A record
of the quantity of salvaged or recycled materials shall be naintained by
the Contractor during the length of the project and submitted to the
Contracting Oficer at acceptance of the project. Quantities shall be
recorded in the unit of measure 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.

.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
Oficer. Procedures and nethods shall also provide for safe conduct of
wor k and protection of property which is to remai n undi sturbed.

.8.1 Coor di nati on

The Contractor shall coordinate all work with the Contracting Oficer to
mnimze interruption and i nconvenience to the occupants or to the
Governnment. 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 remain operable and
shall not be affected by the Contractor's work, unless otherw se approved
inwiting in advance by the Contracting Oficer

.8.3 St aki ng and Flagging Existing Utilities

The Contractor, prior to start of any excavation or trenching work, shal
verify the location of all utility |lines shown on the draw 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. Existing utility lines shall be |ocated by wal ki ng trench
alignments with approved equi pnent for |ocating underground pi pes and
cables. Uility lines so |ocated shall be noted on the draw ngs.

.9 CONTRACTOR S OPERATI ONS OR STORAGE AREA

Contractor operations or storage area will be as indicated on the Gvil
notes on the draw ngs.

.10 CONTRACTOR S PARKI NG
Contractor enpl oyee parking shall be limted to within construction limts.

Contractor and his enpl oyees are restricted from parki ng anywhere within
Schofield Barracks Mlitary Base boundaries, outside of construction limts.
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11 GOVERNMENT PRQIECT OFFI CE

The Contractor shall provide, for use by Government supervisory and

i nspection personnel, a job-site office space with a floor area not |ess
than 1000 square feet. This office space may be within 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. The office shall be provided with wi ndows and screens,
air conditioning to maintain not nore than 22 degrees C, electricity, wall
outlets, ceiling lights, (4) tel ephones and (2) cellul ar phones or (4)

cel lul ar phones, (4) office desks with drawers, (10) |layout tables, (8)
ergonom ¢ chairs, (15) legal-size five-drawer locking file cabinets, (5)
3-shel f bookcase, (5) plan racks, and a fire extinguisher. (4) conputers
shal |l be provided with the foll owi ng m ni mumrequirenents:

CPU. Pentiumlll, 800 Mz
RAM 128 MB

Hard Drive: 12 B

Fl oppy Drive: 3.5-inch

Zip Drive: 100 MB

CD- ROM 48x max

Qperating system - Wndows 98
Software: Mcrosoft O fice 2000
Fax Mbdem 56 kbps

Monitor: 17-inch

G her: Network card

The conputers shall be networked together with one conputer as a server.
O her devices (mnimumrequirenents):

Printer: Hew ett-Packard Laserjet 4500 or approved equal (rmust be HP PCL
conpati bl e)
Di gital Canera: Kodak D265 or approved equa

Provi de potable drinking water and tenporary toilet facilities for
Government personnel. Contractor's copier and fax machi ne shall be for use
by Government personnel. Contractor shall provide (4) vehicle parking
spaces for Governnent personnel at the project office. The cost of
utilities including two tel ephone Iines with different tel ephone nunbers
(one nunber for the tel ephone instrunent and one for the nodem, air

condi tioning, and operation and mai nt enance costs of the Governnent project
of fice shall be borne by the Contractor. The government wll be
responsible for its long distance calls. Upon conpletion of the project,
the project office and furnishings shall be renmoved and di sposed of by the
Contractor.

.12 WORKI NG DI RECTI VES

.12.1 Buil ding Orientation

The Contractor shall schedule a building orientation including a mninmm of
2 hour classroomand 6 hour hands-on wal k-thru of all the buildings and
bui | di ng systens to acquaint the building tenant and other interested
parties in the building functions, operation, maintenance, service and

| ocation of all controls. Simlar requirenents outlined in individua
specification sections may be conbined with this orientation except that

t he nunber of hours and other technical requirenents shall take precedence.
Time and | ocation shall be as directed by the Contracting O ficer. Submt
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the orientation plan and sanpl e of handouts for Government approval .
1.13 COWMMERCI AL TELEPHONE SERVI CE LI NES

Avail ability of existing comrercial telephone service lines are extrenely
limted and/or non-existent. Contractor shall coordinate with Verizon
Hawaii to verify the extent of commercial tel ephone service lines available
and what actions nmay be necessary to obtain said service in the nagnitude
required to satisfy operational requirenents. Nonw thstanding the actual

| evel of commercial tel ephone service lines available, the Contractor shall
be responsible for all costs and necessary actions.

1.14 | NSPECTI ON

1.14.1 Fi nal I nspection and Acceptance
The Contractor shall give the Contracting O ficer, a m ninmum of fourteen
(14) cal endar days advance notice prior to final inspection for acceptance
by the Contracting Oficer. Al deficiencies found on final inspection
shall be promptly and satisfactorily corrected by the Contractor upon
notification by the Contracting Oficer.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)
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UNDERGROUND SPRI NKLER SYSTEMS

GENERAL

REFERENCES

PERFORMANCE REQUI REMENTS
SUBM TTALS

DELI VERY AND STORAGE

FI ELD MEASUREMENTS

PRODUCTS

MATERI ALS AND EQUI PMENT REQUI REMENTS

.1 St andard Products
.2 Nanepl at es
.3 Extra Stock

Pl PI NG MATERI ALS
Copper Tubi ng and Associ ated Fittings

21 PVC Pi pe

.2 PVC Fittings

.3 Sol vent Cenent

Pol yet hyl ene (PE) Plastic Piping
PRI NKLER

Pop- Up Spray Heads

21 Ceneral Requirenents

.2 Shrubbery Sprinkl er Heads
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SECTI ON 02811

UNDERGROUND SPRI NKLER 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 the
basi c designation only.

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

ASTM B 32 (1996) Sol der Metal

ASTM B 88 (1996) Seam ess Copper Water Tube

ASTM D 1785 (1996a) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996a) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1996a) Threaded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1996a) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2774 (1994) Underground Installation of
Ther nmopl astic Pressure Piping

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC Pipe and
Fittings

ASTM D 3261 (1996) Butt Heat Fusion Pol yet hyl ene (PE)

Plastic Fittings for Polyethyl ene (PE)
Pl astic Pi pe and Tubi ng

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME BLl. 2 (1983; R 1991; Errata May 1992) (Gages and
Gaging for Unified Inch Screw Threads

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

SECTI ON 02811 Page 3
( Am 0004)



WBRFYOO0

ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1013 (1993) Reduced Pressure Principle Backfl ow
Preventers

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM CO01 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for VWater
Servi ce

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A-A-51145 (Rev C) Flux, Soldering, Non-Electronic,
Paste & Liquid

FOUNDATI ON FOR CROSS- CONNECTI ON CONTRCL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Control

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA I CS 2 (1993) Industrial Control and Systens,
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMVA I CS 6 (1993) Industrial Control and Systens,
Encl osur es

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 70 (1999; FErrata 96-4) National Electrica
Code

.2 PERFORVANCE REQUI REMENTS

System shall operate with a m ni num water pressure of 415 kPa at
connection to backfl ow prevention device and 345 kPa at the last head in
each zone.

.3 SUBM TTALS

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
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Franed I nstructions; FIO

Label s, signs, and tenplates of operating instructions that are required to
be mounted or installed on or near the product for normal, safe operation

Field Training ; FIO
Informati on describing training to be provided, training aids to be used,
sanples of training materials to be provided, and schedul es and
notification of training.
Spare Parts; FIO
Spare parts data for each different itemof material and equi pment
specified, after approval of the related submttals and not later than the
start of the field tests. The data shall include a conplete Iist of parts
and supplies, with current unit prices and source of supply.

SD- 04 Dr awi ngs
Sprinkler System FIQO
As-built Draw ngs which provide current factual information show ng
| ocations of mains, heads, valves, and controllers including deviations
fromand anendnents to the drawi ngs and changes in the work shall be
i ncl uded.

SD-06 Instructions
Sprinkler System FIQO
Det ai |l ed procedures defining the Contractor's provisions for accident
prevention, health protection, and other safety precautions for the work to
be done.

SD- 09 Reports
Field Tests; FIO
Performance test reports, in booklet form showing all field tests
performed to adjust each conponent; and all field tests perforned to prove
conpliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall indicate the fina
position of control valves.

SD- 13 Certificates
Sprinkler System FIQO
The material supplier's or equipnent manufacturer's statement that the
supplied material or equiprment neets specified requirements. Each
certificate shall be signed by an official authorized to certify in behalf
of material supplier or product manufacturer and shall identify quantity
and date or dates of shipnent or delivery to which the certificates apply.

SD-19 Qperation and Mi ntenance Manual s
Sprinkler System FIQO
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Si x copies of operation and six copies of maintenance manuals for the

equi prent furni shed. One conplete set prior to field testing and the
remai nder upon acceptance. Mnuals shall be approved prior to the field
training course. Operating manuals shall detail the step-by-step
procedures required for system startup, operation, and shutdown. Qperating
manual s shall include the manufacturer's nanme, nodel nunber, parts |ist,
and brief description of all equipnment and their basic operating features.
Mai nt enance manual s shall [ist routine maintenance procedures, possible

br eakdowns and repairs, and troubl eshooti ng gui des. Maintenance nmanual s
shal I include piping and equi pnent |ayout, sinplified wiring and control
di agranms of the systemas installed, and system progranm ng schedul e.

1.4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be protected fromthe
weat her; excessive humidity and tenperature variation; direct sunlight (in
the case of plastic or rubber materials); and dirt, dust, or other
cont am nant s.

1.5 FI ELD MEASUREMENTS

The Contractor shall verify all dinmensions in the field and shall advise
the Contracting O ficer of any discrepancy before perform ng the work.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT REQUI REMENTS
2.1.1 St andard Products

Mat eri al s and equi prent shall be the standard products of a manufacturer
who has produced simlar systens which have perforned well for a m ninmm
period of 2 years prior to bid opening. Equipnment shall be supported by a
service organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site.

2.1.2 Nanepl at es

Each item of equi pnent shall have the manufacturer's name, address, type or
style, nodel or serial nunmber, and catal og nunber on a plate secured to the
i tem of equi pnent.

2.1.3 Extra Stock

The followi ng extra stock shall be provided: Two sprinkler heads of each
size and type, two val ve keys for operating manual val ves, two wenches for
renoving and installing each type of head, two quick coupler keys and hose
swivels, and four irrigation controller housing keys.

2.2 Pl PI NG MATERI ALS

2.2.1 Copper Tubing and Associ ated Fittings
Tubi ng shall conformto requirenments of ASTM B 88, Type K Fittings shal
conformto ASME B16.22 and ASME B16. 18, solder joint. Solder shall conform

to ASTM B 32 95-5 tin-antinmony. Flux shall conformto CID A-A-51145, Type
l.

SECTI ON 02811 Page 6
( Am 0004)



WBRFYOO0

. 2.2 Pol yvi nyl Chloride (PVC) Pipe, Fittings and Sol vent Cenent
.2.2.1 PVC Pi pe

Pi pe shall conformto the requirenents of ASTM D 1785, PVC 1120 Schedul e 40
and 80; or ASTM D 2241, PVC 1120 SDR 21, d ass 200.

.2.2.2 PVC Fittings

Sol vent wel ded socket type fittings shall conformto requirements of ASTM D
2466, Schedule 40. Threaded type fittings shall conformto requirenents of
ASTM D 2464, Schedul e 80.

.2.2.3 Sol vent Cenent
Sol vent cenment shall conformto the requirenents of ASTM D 2564.
.2.3 Pol yet hyl ene (PE) Plastic Piping

Pi pe shall conformto AWM C901, outside dianeter base with dinension ratio
(DR) of 9.3 to provide 1034 kPa (150 psi) mninmm pressure rating.
Fittings shall conformto ASTM D 3261, DR of 9.3.

.3  SPRI NKLER
. 3.1 Pop- Up Spray Heads
.3.1.1 Ceneral Requirenents

Pop-up spray heads lay flush with housing, then pop up when water pressure
207 kPa is activated in system The rising nmenber supporting the nozzle
shall be identical on full, half, third or quarter pattern sprinklers so
that nozzles will be interchangeable. The sprinkler head shall be designed
to be adjustable for coverage and flow. The nozzle shall be renovable so
head does not have to be renoved for flushing or cleaning. Nozzle rises a
m ni mum of 75 mm (3 inches) above the body. The body shall be constructed
with a 13 mm female thread for installation in a fixed underground pipe
system

.3.1.2 Shrubbery Sprinkl er Heads

Sprinkl er heads shall be conical spray wth adjustable or non-adjustable
coverage and designed for permanent aboveground nounting on riser or
pop-ups at a height conpatible with ground covers. Provide brass nozzles.

. 3.2 Rotary Pop-Up Sprinklers

Sprinklers shall be capable of covering 10m dianeter at 345 kPa with a
distribution rate of 13-56 L/second 75 mm pop-up, trajectory of 15
degrees,. Construction shall be high inpact nolded plastic with filter
screen, reduci ble watering radius, and choice of 8 nozzles and have

adj ustabl e radi us capabilities.

.3.3 Dri pperline

Dripperline shall consist of nominal sized | ow density |ineal polyethylene
tubing with 1.D. 14.25 mm (0.57 inch) and O D 16.5 (0.66 inch). Individua
pressure conpensating drippers shall be welded as an integral part of the
tubi ng assenbly. Drippers shall have a discharge rate of 3.40 liters per
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hour (0.90 gallon per hour) and shall be spaced at 300 mm (12 i nches) on
center along the dripperline.

.3.4 Drip Filter

Drip filter shall be multiple disc (200 nmesh) type with discs constructed
of chemical resistant thernoplastic for corrosion resistance. The disc
filter body shall be constructed of nol ded plastic with male threads for
both inlet and outlet. The filter shall be capable of periodic servicing
by unscrew ng a threaded cap

.4 VALVES
4.1 Gate Val ves, Less than 80 mm (3 Inches)

Gate valves shall conformto the requirenents of MSS SP-80 Bronze, Type 1,
Class 125, threaded ends.

.4.2 Qui ck Coupling Val ves

Qui ck coupling val ves shall have brass parts and shall be two-piece unit
consi sting of a coupler water seal valve assenbly and a renovabl e upper
body to allow spring and key track to be serviced w thout shutdown of main.

Lids shall be lockable vinyl with spring for positive closure on key
renoval .

.4.3 Renpte Control Val ves, Electrica

Renote control val ves shall be sol enoid actuated gl obe val ves of 20 to 80
mm (3/4 to 3 inch) size, suitable for 24 volts, 60 cycle, and designed to
provide for shut-off in event of power failure. Valve shall be cast bronze
or brass or plastic housing suitable for service at 1034 kPa (150 psi)
operating pressure with external flow control adjustment for shut-off
capability, external plug at di aphragm chanber to enabl e manual operation
filter in control chanber to prevent val ve body clogging with debris,

dur abl e di aphragm and accessibility to internal parts w thout renoving

val ve from system

.4.4 Pressure Regul ating Val ve

Wat er pressure regul ating naster valve shall be cast bronze. Valve shal
wi thstand initial pressure up to 2070 kPa (300 psi) with working pressure
and pilot range from172 to 517 kPa (25 to 75 psi).

.4.5 Backf| ow Preventers

Reduced pressure principle assenblies shall be tested, approved, and listed
in accordance with FCCCHR-01. Reduced pressure principle backfl ow
preventers shall be in accordance with ASSE 1013.

.5 ACCESSORI ES AND APPURTENANCES

.5.1 Val ve Boxes and Concrete Pads

.5.1.1 Val ve Boxes

Val ve boxes shall be plastic | ockable, or precast concrete for each gate

val ve, nmanual control valve and renpte control valve. Box sizes shall be
adjustabl e for valve used. Wrd "I RRI GATION' shall be cast on cover.
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Shaft dianeter of box shall be m ninum 130 nm (5-1/4 inches).
2.5.1.2 Concrete Pads

Concrete pads shall be precast or cast-in-place reinforced concrete
construction for reduced pressure type backfl ow preventers.

2.5.2 Em tter Head Accessories
2.5.2.1 Strai ner

Strainer shall be provided at inlet to each drip line. Strainer shall have
stai nl ess steel screen having equival ent of 200-nesh filtration capacity
and incorporate flush valves within strainer to clean screen without

di sassenbling unit.

2.5.2.2 Pressure Regul at or

Pressure regul ator shall be provided at each drip systemif supply pressure
exceeds 350 kPa (50 psi).

2.6  AUTOVATI C CONTRCLLERS, ELECTRI CAL

Controller shall conformto the requirenments of NEMA ICS 2 with 120-volt

si ngl e phase service, operating with indicated stations, and grounded
chassis. Enclosure shall conformto NEMA ICS 6 Type 4X, with | ocking

hi nged cover, pedestal -nounted. Controller shall be hybrid (electronic
programm ng with dials and switches for settings) having up to 40 stations,
4 watering prograns with 8 start tines each, and allow mxed irrigation
applications in a single controller. Watering tinme shall be 1 mnute
increnments up to 2 hours, and up to 12 hours for drip applications in 10

m nutes increments. The controller shall have a program overl appi ng
feature that maxi m zes hydraulic capacity and mnimzes watering tinme; a
365-day calendar with | eap year intelligence and an event day-off option to
set any day of the nonth as a non-watering day for all prograns; a water
budget program that provides adjustnments for 0 - 300%in 1% increnents; a
programmabl e rain-delay feature with auto-restart, allows manual watering
by station or program and a non-volatile 100 year nenory to hol d date,
progranms and tine during power outages. The controller's power supply
shall be protected by a 2.5 anp fuse and have a 9-volt rechargeable N Cad
battery backup.

2.7 ELECTRI CAL WORK

Wring and rigid conduit for electrical power shall be in accordance wth
NFPA 70, and Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

2.8 CONCRETE MATERI ALS

Concrete shall have a conpressive strength of 17 MPa at 28 days as
specified in Section 03300, CAST-1N PLACE STRUCTURAL CONCRETE

2.9 WATER SUPPLY NMAI N MATERI ALS

Tappi ng sl eeves, service cut off valves, and connections to water supply
mai ns shall be in accordance with Section 02510 WATER DI STRI BUTI ON SYSTEM

2.10 I NSULATI NG JO NTS
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Insulating joints and dielectric fittings shall be in accordance with
Section 02510 WATER DI STRI BUTI ON SYSTEM

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Sprinkler systemshall be installed after site grading has been conpl et ed.
Excavati on, trenching, and backfilling for sprinkler systemshall be in
accordance with the applicable provisions of Section 02316, EXCAVATI ON,
TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

.11 Tr enchi ng

Trench around roots shall be hand excavated to pipe grade when roots of 50
mm dianeter or greater are encountered. Trench width shall be 100 mm

m nimumor 1-1/2 times di aneter of pipe, whichever is wider. Backfil

shal | be hand tanped over excavation. When rock is encountered, trench
shal | be excavated 100 mm deeper and backfilled with silty sand (SM or

wel | -graded sand (SW to pipe grade. Trenches shall be kept free of
obstructions and debris that woul d damage pi pe. Subsoil shall not be m xed
with topsoil. Existing concrete wal ks, drives and other obstacles shall be
bored at a depth conformi ng to bottom of adjacent trenches. Pipe sleeves
for bored pipe shall be two pipe dianeters |arger than sprinkler pipe.

1.2 Pi pi ng System

.1.2.1 Cover

Under ground pi ping shall be installed to neet the m ni num depth of backfil
cover specified.

.1.2.2 Cl ear ances

M ni mum hori zontal cl earances between |lines shall be 100 nm for pipe 50 nm
(2 inches) and less; 300 mnm for 65 mm (2-1/2 inches) and |arger
M ni mum vertical clearances between lines shall be 25 mm

.1.3 Pi ping Installation

.1.3.1 Pol yvi nyl Chl oride (PVC) Pipe

a. Solvent-cenented joints shall conformto the requirenents of ASTM
D 2855.

b. Threaded joints shall be full cut with a maxi nrum of three threads
remai ni ng exposed on pipe and nipples. Threaded joints shall be nade tight
wi t hout recourse to wicks or fillers, other than polytetrafluoroethyl ene
t hread t ape.

c. Piping shall be joined to conformw th requirenments of ASTM D 2774
or ASTM D 2855, and pi pe nmanufacturer's instructions. Pipe shall be
installed in a serpentine (snaked) manner to allow for expansion and
contraction in trench before backfilling. Pipes shall be installed at
tenperatures over 5 degrees C.

.1.3.2 Sol dered Copper Tubi ng

Pi pe shall be reamed and burrs renoved. Contact surfaces of joint shall be
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cl eaned and polished. Flux shall be applied to nale and female ends. End
of tube shall be inserted into fittings full depth of socket. After

sol dering, a solder bead shall show continuously around entire joint
circunference. Excess acid flux shall be renmoved fromtubings and fittings.
.1.3.3 Thr eaded Brass

Prior to installation, pipe shall be reanmed. Threads shall be cut in
conformance with ASME Bl1.2. Pipe joint conpound shall be applied to nale
end only.

.1.3.4 I nsul ating Joints

Insulating and dielectric fittings shall be provi ded where pipes of
dissimlar nmetal are joined and at connections to water supply mains as
shown. Installation shall be in accordance with Section 02510 WATER

DI STRI BUTI ON SYSTEM

1.4 Instal |l ati on of Val ves

.1.4.1 Manual Val ves

Val ves shall be installed in a val ve box extending fromgrade to bel ow

val ve body, with a m ninmumof 100 nm cover neasured fromfinish grade to
top of valve stem

.1.4.2 Aut omati c Val ves

Val ve shall be set plunb in a valve box extending fromgrade to bel ow val ve
body, with m ni numof 100 nmm cover neasured fromgrade to top of valve
Automatic val ves shall be installed beside sprinkler heads with a val ve box.
.1.5 Sprinklers and Qui ck Coupling Val ves

Sprinklers and val ves shall be installed plunb and | evel with terrain.

.1.6 Dri pperline

Backfill tree pits to 150 nm (6 i nches) bel ow existing/finished grade.
Assenbl e dripperline drip ring to match the dianeter of the tree pit, place
drip ring in tree pit, and connect drip ring to lateral. Test system
before backfilling the remaining 150 mm (6 inches) covering the drippliner

drip ring. Conpact backfill to m nimum 90% density.
1.7 Backf | ow Preventers

Backfl ow preventer shall be installed in new connection to existing water
di stribution system between connection and control valves. Backfl ow
preventer shall be installed with concrete thrust bl ocks.

.1.8 Control Wre and Conduit
.1.8.1 Wres

Low voltage wires may be buried beside pipe in sane trench. R gid conduit
shal |l be provided where wires run under paving. Wres shall be nunber
tagged at key locations along main to facilitate service. One control
circuit shall be provided for each zone and a circuit to control sprinkler
system
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.1.8.2 Loops

A 300 mm | oop of wire shall be provided at each val ve where controls are
connect ed.

.1.8.3 Expansi on and Contraction

Multiple tubes or wires shall be bundl ed and taped together at 6 m
intervals with 300 mm | oop for expansion and contraction

.1.8.4 Splices
El ectrical splices shall be waterproof.
.1.9 Aut omatic Controller

Exact field |ocation of controllers shall be determ ned before
installation. Coordinate the electrical service to these |ocations.
Install in accordance with manufacturer's recommrendati ons and NFPA 70.

.1.10 Thrust Bl ocks

Concrete shall be placed so that sides subject to thrust or |oad are
agai nst undi sturbed earth, and valves and fittings are serviceable after
concrete has set. Thrust bl ocks shall be as specified in Section 02510
WATER DI STRI BUTI ON SYSTEM

.1.11 Backfi |
.1.11.1 M ni mum Cover

Depth of cover shall be 300 nm for laterals, 450 mmfor main |lines, 600 nm
for pipes under traffic |oads, and 450 mm for |ow voltage wres.

Remai nder of trench or pipe cover shall be filled to within 80 nmm of top
wi th excavated soil, and compact soil with plate hand-held conpactors to
same density as undi sturbed adjacent soil

.1.11.2 Restorati on

Top 80 mm shall be filled with topsoil and conmpacted with sane density as
surroundi ng soil. Lawns and plants shall be restored in accordance with
Sections 02921 SEEDI NG and Section 02930 EXTERI OR PLANTI NG  Pavenents
shall be restored in accordance with Section 02770, CONCRETE S| DEWALKS AND
CURBS AND GUTTERS, and Section 02741, BI TUM NOUS PAVI NG FOR ROADS, STREETS
AND OPEN STORAGE AREAS

.1.12 Adj ust ment

After grading, seeding, and rolling of planted areas, sprinkler heads shal
be adjusted flush with finished grade. Adjustnents shall be nmade by
provi di ng new ni pples of proper length or by use of heads having an
approved device, integral with head, which will permt adjustnent in height
of head w t hout changi ng pi pi ng.

.1.13 Di si nfection

Sprinkler systemfed froma potable water system shall be disinfected
upstream of backfl ow preventer in accordance with Section 02510 WATER
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DI STRI BUTI ON SYSTEM

.1.14 C eani ng of Pi ping

Prior to the hydrostatic and operation tests, the interior of the pipe
shall be flushed with clean water until pipe is free of all foreign
materials. Flushing and cleaning out of system pipe, valves, and
conmponents shall not be considered conpleted until w tnessed and accepted
by Contracting O ficer.

.2 FI ELD TESTS

Al instrunents, equipnment, facilities, and | abor required to conduct the
tests shall be provided by Contractor

2.1 Hydrostatic Pressure Test

Pi pi ng shall be tested hydrostatically before backfilling and proved tight
at a hydrostatic pressure of 1034 kPa (150 psi) w thout punping for a
peri od of one hour with an all owabl e pressure drop of 35 kPa (5 psi). | f

hydrostatic pressure cannot be held for a mnimumof 4 hours, Contractor
shal | nake adjustnments or replacements and the tests repeated until
satisfactory results are achi eved and accepted by the Contracting Oficer

. 2.2 Leakage Tests

Leakage tests for service main shall be in accordance with Section 02510
WATER DI STRI BUTI ON SYSTEM

.2.3 Qperation Test

At concl usion of pressure test, sprinkler heads or emtter heads, quick
coupling assenblies, and hose val ves shall be installed and entire system
tested for operation under normal operating pressure. Operation test
consi sts of the systemoperating through at | east one conplete programed
cycle for all areas to be sprinkled.

.3 FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be framed as specified above
and posted beside the diagranms. The framed instructions shall be posted
bef ore acceptance testing of the system After as-built drawi ngs are
approved by Contracting O ficer, controller charts and programr ng schedul e
shal |l be prepared. One chart for each controller shall be supplied. Chart
shall be a reduced drawi ng of actual as-built systemthat will fit the

maxi mum di nensi ons i nside controller housing. Black line print for chart
and a different pastel or transparent color shall indicate each station
area of coverage. After chart is conpleted and approved for fina
acceptance, chart shall be seal ed between two 0.505 mm (20 nmil) pieces of
cl ear plastic.

.4 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 4 hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
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shall cover all of the itenms contained in the operating and mai nt enance
manual s.

3.5 CLEANUP

Upon conpletion of installation of system all debris and surplus materials
resulting fromthe work shall be renoved.
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SECTI ON 02922

SODDI NG

PART 1 GENERAL
1.1 REFERENCES

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

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R 1996) Topsoil Used for

Landscapi ng Pur poses
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data

Chenmi cal Treatnent Material; FIQ

Manufacturer's literature including physical characteristics, application
and installation instructions for equi pment and chem cal treatnment material.

SD-08 Statenents

Delivery; FIO

Del i very schedul e.

Fi ni shed Grade and Topsoil; FIO

Fi ni shed grade status.

Topsoil; FIO

Availability of topsoil fromthe stripping and stock piling operation.
SD- 09 Reports

Soil Test; FIO

Certified reports of inspections and | aboratory tests, prepared by an

i ndependent testing agency, including analysis and interpretation of test

results. Each report shall be properly identified. Test methods used and
conpliance with recogni zed test standards shall be descri bed.
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SD- 13 Certificates

Sod; FIO Topsoil; FIO pH Adjuster; FIO Fertilizer; FIO Oganic
Material; FIO  Soil Conditioner; FIO Pesticide; FIOQO

Prior to the delivery of materials, certificates of conpliance attesting
that materials nmeet the specified requirements. Certified copies of the
material certificates shall include the follow ng:
a. Sod. dassification, botanical nane, common nanme, mnixture
percent age of species, percent purity, quality grade and field
| ocati on.

b. Topsoil. Particle size, pH, organic matter content, textura
cl ass, soluble salts, chenmi cal and nechani cal anal yses.

c. pH Adjuster. Calciumcarbonate equival ent and sieve anal ysis.
d. Fertilizer. Chem cal analysis and conposition percent.
e. Oganic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.
g. Pesticide. EPA registration nunber and regi stered uses.
SD- 14 Sanpl es
Del i vered Topsoil; FIO
Sanpl es taken from several |ocations at the source.
Soi | Amendnents; FIO
A 4.5 kilogram sanple.
Tenporary Seeding; GA.
Sanpl e of annual seed species and application rate.
SD- 18 Records
Quantity Check; FIO
Bag count or bul k wei ght nmeasurenments of material used conpared with area
covered to determine the application rate and quantity installed. The
quantity of sod used shall be conpared against the total area install ed.
Sod Establishnment Period; FIO
Cal endar time period for the sod establishment period. When there is nore
than one sod establishnent period, the boundaries of the sodded area
covered for each period shall be descri bed.

Mai nt enance Record; FI O

Mai nt enance work perforned, area repaired or reinstalled, diagnosis for
unsatisfactory stand of grass plants.
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Application of Pesticide; FIO

Pesticide treatnent plan with sequence of treatnent work with dates and
times. The pesticide trade name, EPA registration nunber, chemnica
conposition, formulation, concentration of original and diluted materi al
application rate of active ingredients, nethod of application, area
treated, anount applied; and the nane and state |icense nunber of the state
certified applicator shall be included.

.3 SOURCE | NSPECTI ON

The sources of sod material and delivered topsoil shall be subject to
i nspecti on.

.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

.4.1.1 Sod

Sod shall be protected during delivery to prevent desiccation, interna
heat buil dup, or contam nation

.4.1.2 Del i vered Topsoi

Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSO L. A soil test shall be provided for topsoil delivered to
the site.

.4.1.3 Soi | Amendnents

Soi | amendments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chem cal analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chem cal analysis
shal | be provided for bul k deliveries.

.4.1.4 Pesti ci des

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible |labels indicating the EPA regi stration nunber
and the manufacturer's registered uses.

. 4.2 I nspection

Sod shall be inspected upon arrival at the job site for conformty to
species. Sod shall be checked for visible broadl eaf weeds, and a visible
consi stency with no obvi ous patches of foreign grasses that exceed 2
percent of the canopy. Sod that is heating up, dry, noldy, yellow,
irregularly shaped, torn, or of uneven thickness shall be rejected. O her
materials shall be inspected for conpliance with specified requirenents.
Open soil anmendnent containers or wet soil amendnents; topsoil that
contains slag, cinders, stones, lunps of soil, sticks, roots, trash or
other material over a mnimum 40 nm dianeter; and topsoil that contains
vi abl e plants and plant parts, shall be rejected. Unacceptable materials
shall be renoved fromthe job site
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1.4.3 St or age

1.4.3.1 Sod
Sod shall be stored in designated areas and kept in a noist condition by
watering with a fine mst, and covered with noist burlap, straw, or other
covering. Covering shall allow air to circul ate, preventing internal heat
frombuilding up. Sod shall be protected from exposure to wi nd and direct
sunlight until installed.

1.4.3.2 O her Material Storage
Materials shall be stored in designated areas. Linme and fertilizer shal
be stored in cool, dry |locations, away from contam nants. Chem ca
treatment material shall be stored according to manufacturer's instructions
and not with sod operation materials.

1.4.4 Handl i ng

Sod shall not be damaged during handling. Except for bul k deliveries,
materials shall not be dropped or dunped from vehicles.

1.4.5 Time Limtation

Time limtati on between harvesting and installing sod shall be a maxi num 36
hour s.

PART 2 PRODUCTS
2.1 SCD
2.1.1 Sod C assification

Nur sery-grown sod shall be provided as classified by applicable state | aws.
Sod section shall be sized to permt rolling and lifting w thout breaking.

2.1.2 Grass Speci es
G ass species shall be either one of the foll owi ng species:

Bot ani cal Nane Commpn Nane M xt ure Percent

Zoysia matrel |l ax 'z-3'zoysia 95
j aponi ca
Zoysi a j aponi ca El Toro 95

2.1.3  Quality

Sod shall be relatively free of thatch, diseases, nematodes, soil-borne

i nsects, weeds or undesirable plants, stones larger than 25 mm in

di anmeter, woody plant roots, and other materials detrinental to a healthy
stand of grass plants. Broadl eaf weeds and patches of foreign grasses
shal | be a maxi mum 2 percent of the sod section

2.1.4 Thi ckness

Sod shall be machine cut to a minimum 35 mm thickness. Measurenent for
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t hi ckness shall exclude top grow h and thatch

.1.5 Anchors

Sod anchors shall be as recommended by the sod supplier
.1.6 Substitutions

Substitutions will not be allowed w thout witten request and approval from
the Contracting Oficer

.2 TOPSA L

Topsoil shall be as defined in ASTM D 5268. Wen avail able, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromstripping operation, topsoi

shal | be delivered and anended as recommended by the soil test for the sod
speci es specified. Topsoil shall be free fromslag, cinders, stones, |unps
of soil, sticks, roots, trash, or other material over a maxi mum 40 nm
diameter. Topsoil shall be free fromviable plants and plant parts.

.3 SO L AMENDMENTS

Soi | amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the followi ng requirenents. Vermculite
shal | not be used.

. 3.1 pH Adj ust er

The pH adjuster shall be an agricultural limng material in accordance with
ASTM C 602. These materials may be burnt |ime, hydrated |inme, ground

i nestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant material specified.

.3.1.1 Li nest one

Li nestone material shall contain a mninum cal ci um carbonat e equi val ent of
80 percent. Gadation: A mnimm 95 percent shall pass through a 2.36 nm
sieve and a mninum 55 percent shall pass through a 0.250 nm sieve. To
rai se soil pH, ground linmestone shall be used.

.3.1.2 Hydrated Line

Hydrated lime shall contain a mninum cal ci um carbonate equi val ent of 110
percent. Gadation: A mninum 100 percent shall pass through a 2.36 mm
sieve and a mnimum 97 percent shall pass through a 0.250 mm sieve.
.3.1.3 Burnt Line

Burnt lime shall contain a mninumcal ci um carbonate equival ent of 140
percent. Gradation: A mninum95 percent shall pass through a 2.36 mm
sieve and a mnimum 35 percent shall pass through a 0.250 mm sieve.

.3.2 Fertilizer

It shall be as recommended by the soil test. Fertilizer shall be

controll ed rel ease commercial grade, free flowi ng, uniformin conposition
and consi st of a recommended nitrogen-phosphorus-potassiumratio. The
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fertilizer shall be derived from sul phur coated urea, urea fornal dehyde
plastic or polyner coated pills, or isobutylenediurea (I1BDU). Fertilizer
shal | be bal anced with the inclusion of trace mnerals and mcro-nutrients.

2.3.3 Ni trogen Carrier Fertilizer

It shall be as recommended by the soil test. N trogen carrier fertilizer
shal |l be conmercial grade, free flow ng, and uniformin conposition. The
fertilizer may be a liquid nitrogen solution

2.3. 4 Organic Materi al

Organic material shall consist of either boneneal, rotted manure,
deconposed wood derivatives, recycled conpost, or worm castings.

2.3.4.1 Boneneal

Boneneal shall be finely ground, steanmed bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4.2 Rot t ed Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containi ng
a maxi mum 25 percent by volunme straw, sawdust, or other bedding materials.
Manure shall contain no chemcals or ingredients harnful to plants. The
manure shall be heat treated to kill weed seeds and be free of stones,
sticks, and soil.

2.3.4.3 Deconposed Wod Derivatives

Deconposed wood derivatives shall be ground bark, sawdust, yard trinm ngs,
or other wood waste material free of stones, sticks, soil, and toxic
substances harnful to plants, fully conposted or stabilized with nitrogen

2.3.4.4 Recycl ed Conpost

Conmpost shall be a well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromfood; agricultural or industrial
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ectionabl e odors and shall not resenble the raw material fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conmpost material shall pass through a 10 mm screen
possess a pH of 5.5 to 8.0, and have a noi sture content between 35-55
percent by weight. The material shall not contain nore than 1 percent or
| ess by weight of nman-nmade foreign matter. Conpost shall be cl eaned of
plastic materials larger than 50 nm in |ength.

2.3.4.5 Worm Castings

Wbrm casti ngs shall be screened fromworns and food source, and shall be
commer ci al | y packaged.

2.3.5 Soi|l Conditioner

Soil conditioner shall be sand or gypsum for use singly or in conbination
to neet the requirenents for topsoil.

2.3.5.1 Sand
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Sand shall be clean and free of toxic materials. Gadation: A m nimm 95
percent by weight shall pass a 2 mm sieve and a m ni mum 10 percent by

wei ght shall pass a 1.18 mm sieve. Geensand shall be balanced with the
i nclusion of trace mnerals and nutrients.

2.3.5.2 Gypsum

Gypsum shall be commercial ly packaged, free flow ng, and a ni ni mum 95
percent cal cium sulfate by vol une.

2.4 WATER

Water shall be the responsibility of the Contractor unless otherw se noted.
Water shall not contain elements toxic to plant life.

2.5 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved.

PART 3  EXECUTI ON
3.1 | NSTALLI NG SOD TI ME AND CONDI Tl ONS
3.1.1 Soddi ng Condi ti ons

Soddi ng operations shall be performed only during periods when benefici al
results can be obtai ned. Wen drought, excessive noisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
VWhen special conditions warrant a variance to the soddi ng operations,
proposed alternate tinmes shall be submtted for approval.

3.1.2 Soi |l Test

Delivered topsoil, existing soil in snmooth graded areas, and stockpil ed
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determining the particle size, pH, organic matter content, textural class,
chem cal analysis, soluble salts analysis, and nmechani cal analysis. Sanple
collection on site shall be randomover the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxi ous weeds, toxic substances, or other
materials harnful to plant growh. The test shall determne the quantities
and type of soil amendnents required to nmeet |ocal grow ng conditions for

t he sod speci es specified.

3.2 S| TE PREPARATI ON

3.2.1 Fi ni shed Grade and Topsoi
Prior to the conmrencenent of the soddi ng operation, the Contractor shal
verify that finished grades are as indicated on draw ngs; the placing of
topsoil, snooth gradi ng, and conpaction requirenments have been conpleted in
accordance with Section 02300 EARTHWORK.

3.2.2 Application of Soil Anendnents
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.2.2.1 Appl yi ng pH Adj uster

The pH adjuster shall be applied at the rate recommended by the soil test.
The pH adjuster shall be incorporated into the soil to a maxi nrum 100 nm
depth or may be incorporated as part of the tillage operation

.2.2.2 Applying Fertilizer

The fertilizer shall be applied at the rate reconmended by the soil test.
Fertilizer shall be incorporated into the soil to a maxi mum 100 nm depth
or may be incorporated as part of the tillage or hydroseedi ng operation

.2.2.3 Applying Soil Conditioner

The soil conditioner shall be as recomended by the soil test. The soi
conditioner shall be spread uniformy over the soil and thoroughly
i ncorporated by tillage into the soil to a maxi nrum 100 nm dept h.

.2.3 Till age

Soil on slopes up to a maxi mum 3-horizontal -to-1-vertical shall be tilled
to a mnimum 100 mMm deep. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ni num 50 mm
deep by scarifying with heavy rakes, or other nethod. Rototillers shal
be used where soil conditions and I ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be maintained as indicated on drawi ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi
used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirements. The pH adjuster, fertilizer, and soil conditioner
may be applied during this procedure.

.2.4 Prepared Surface
.2.4.1 Preparation

The prepared surface shall be a maxi mum 25 mm bel ow t he adj oi ni ng grade of
any surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be rolled and conpleted with a light raking to
renove fromthe surface debris and stones over a m ninmum 16 nm in any

di nensi on.

.2.4.2 Pr ot ecti on

Areas within the prepared surface shall be protected from conpaction or
damage by vehicul ar or pedestrian traffic and surface erosion

.3 | NSTALLATI ON

Prior to installing sod, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON. Areas shall be sodded as indicated. Adequate soil noisture
shal | be ensured prior to sodding by spraying water on the area to be
sodded and wetting the soil to a maxi mum 25 mm dept h.

. 3.1 Installing Sod

Rows of sod sections shall be placed parallel to and tightly agai nst each
other. Joints shall be staggered laterally. The sod sections shall not be
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stretched or overlapped. Al joints shall be butted tight. Voids and air
drying of roots shall be prevented. Sod sections shall be laid across the
sl ope on long slopes. Sod sections shall be laid at right angles to the
flow of water in ditches. Sod sections shall be anchored on sl opes steeper
than 3-horizontal -to-1-vertical. Anchoring may be required when surface
wei ght or pressure upon placed sod sections is anticipated to cause latera
nmoverment. Sod anchors shall be placed a m nimum 600 mMm on center with a
m ni mum 2 anchors per sod section.

. 3.2 Fi ni shi ng

Di spl acement of the sod shall be prevented by tanping or rolling the sod in
pl ace and knitting the sod to the soil. Air pockets shall be elimnated
and a true and even surface shall be provided. Frayed edges shall be
trimred, and holes or missing corners shall be patched with sod.

.3.3 Rol I'i ng

The entire area shall be firmed with a roller not exceeding 130 kil ograns
per meter roller width. Slopes over a maxi num 3-horizontal-to-1 vertica
shall not be rolled.

.3.4 \Watering Sod

Watering shall be started inmrediately after conpleting each day of
installing sod. Water shall be applied at least 3 tinmes per week to
supplenent rainfall, at a rate sufficient to ensure noist soil conditions
to a minimumdepth of 25 mm. Run-off, puddling, and wilting shall be
prevented. Unless otherw se directed, watering trucks shall not be driven
over turf areas. Watering of other adjacent areas or plant material shal
be prevented.

.4 TEMPORARY SEEDI NG

VWhen directed during contract delays affecting the soddi ng operation or
when a quick cover is required to prevent surface erosion, the areas
designated shall be seeded with annual rye grass seed in accordance with
Section 02921 SEEDI NG

4.1 Soi |l Amendments, Tillage and Watering

VWhen soil anmendnments have not been applied to the area, the quantity of 1/2
of the required soil anendnments shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Sod as required.

.4.2 Remai ni ng Soi | Amendnents

The remai ning soil amendnents shall be applied in accordance with the
par agraph Tillage when the surface is prepared for installing sod.

.5 QUANTI TY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anount used. For materials provided in bulk, the weight
certificates shall be retained as a record of the anount used. The anount
of the material used shall be conpared with the total area covered to
determine the rate of application. The quantity of sod used shall be
conpared against the total area established with sod. Differences between
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the quantity applied and the quantity specified shall be adjusted as
di rect ed.

.6 APPLI CATI ON OF PESTI Cl DE

VWhen application of a pesticide beconmes necessary to renove a pest or
di sease, a pesticide treatnment plan shall be submtted and coordinated with
the installation pest nmanagenment program

.6.1 Techni cal Representative

The certified installation pest nanagenent coordinator shall be the
techni cal representative, and shall be present at all mneetings concerning
treat ment neasures for pest or disease control. They may be present during
treatment application.

.6.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. C othing and personal
protective equi pnrent shall be used as specified on the pesticide label. A
cl osed systemis recommended as it prevents the pesticide fromcomng into
contact with the applicator or other persons. Wter for formul ating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer neeting |ocal plunbing codes or standards. Overfl ow
shall be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perforned i mediately.

.7 RESTORATI ON AND CLEAN UP
7.1 Restorati on

Exi sting turf areas, pavenents, and facilities that have been damaged from
t he soddi ng operation shall be restored to original condition at
Contractor's expense.

. 7.2 Cean Up

Excess and waste material shall be renoved fromthe sodded areas and shal
be di sposed offsite. Adjacent paved areas shall be cl eaned.

.8 PROTECTI ON OF | NSTALLED AREAS

| mredi atel y upon conpl etion of the sodding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades and
provi ding signage as required, or as directed. Signage shall be in
accordance with Section 10430 EXTERI OR Sl GNAGE

.9 SOD ESTABLI SHVENT PERI OD
.9.1 Commencement

The sod establishnment period to obtain a healthy stand of grass plants
shall begin on the first day of work under this contract and shall end 3
nmont hs after the |last day of sodding operation. Witten cal endar tine
peri od shall be furnished for the sod establishnment period. Wen there is
nmore than 1 sod establishnent period, the boundaries of the sodded area
covered for each period shall be described. The sod establishnent period
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shoul d be coordinated with Sections 02921 SEEDI NG and 02930 EXTERI OR
PLANTI NG The sod establishnent period shall be nodified for inclenent
weat her, shut down periods, or for separate conpletion dates of areas.

.9.2 Satisfactory Stand of Gass Plants

Grass plants shall be evaluated for species and health. A satisfactory
stand of grass plants fromthe soddi ng operation shall be living sod
uniformin color and leaf texture. Bare spots shall be a maxi num 50 mm
square. Joints between sod pieces shall be tight and free from weeds and
ot her undesirabl e grow h.

.9.3 Mai nt enance During Establishnent Period

Mai nt enance of the sodded areas shall include eradicating weeds, insects
and di seases; protecting enbanknments and ditches from surface erosion

mai nt ai ni ng erosion control materials and mul ch; protecting installed areas
fromtraffic; nowing;, watering; and post-fertilization

.9.3.1 Mowi ng

Sodded areas shall be nowed to a minimum 25 mm (1 inch) hei ght when the
turf is a maxi mum 50 mm (2 inch) height. dippings shall be renoved when
t he amount cut prevents sunlight fromreaching the ground surface.

.9.3.2 Post-Fertilization

The fertilizer shall be applied as recomended by the soil test. A maximm
4 kil ograms per hectare of actual available nitrogen shall be provided to
the grass plants. The application shall be timed prior to the advent of

wi nter dormancy and shall be nade wi thout burning the installed grass

pl ant s.

.9.3.3 Pesti ci de Treat nent

Treatment for di sease or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE.

.9.3.4 Repai r

Unsatisfactory stand of grass plants shall be repaired or reinstalled, and
eroded areas shall be repaired in accordance with paragraph SITE
PREPARATI ON.

.9.3.5 Mai nt enance Record

A record of each site visit shall be furnished which describes the

mai nt enance work perforned; areas repaired or reinstalled; and di agnosis
for unsatisfactory stand of grass plants.

-- BEnd of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE

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

designation only.
ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R

ACl 211.1

ACl 214. 3R

ACl 305R

ACl 318/ 318R
AVERI CAN ASSOCI ATI ON OF
( AASHTO)

AASHTO M 182

AASHTO M 288

(1990; Errata) Standard Tol erances for
Concrete Construction and Materials

(1991) Standard Practice for Sel ecting
Proportions for Normal, Heavyweight, and
Mass Concrete

(1988) Sinplified Version of the
Reconmended Practice for Eval uation of
Strength Test Results

(1991) Hot Weat her Concreting

(1995) Buil ding Code Requirenents for
Rei nf orced Concrete and Commentary

STATE H GHVWAY AND TRANSPORTATI ON OFFI Cl ALS

(1991) Burlap Goth Made From Jute or Kenaf

(1996) Ceotextile Specifications for
H ghway Application

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

ASTM C 31

ASTM C 33

ASTM C 39

ASTM C 42

ASTM C 78

(1991) Making and Curing Concrete Test
Specimens in the Field

(1993) Concrete Aggregates

(1994) Conpressive Strength of Cylindrica
Concrete Speci nens

(1994) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wt h Third-Poi nt
Loadi ng)
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

94

136

143

150

172

192

231

260

309

494

881

1017

1059

1064

1077

1107

1315

75

638

1751

WBRFYOO0

(1996) Ready-M xed Concrete

(1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1990a) Slunmp of Hydraulic Cement Concrete
(1995) Portland Cenent
(1990) Sanpling Freshly M xed Concrete

(1990a) Making and Curing Concrete Test
Speci mens in the Laboratory

(1991b) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

(1995) Air-Entraining Adm xtures for
Concrete

(1997) Liquid Menbrane-Forni ng Conpounds
for Curing Concrete

(1992) Chem cal Adm xtures for Concrete

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1992) Chemi cal Adm xtures for Use in
Produci ng Fl owi ng Concrete

(1991) Latex Agents for Bonding Fresh to
Har dened Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portl and Cenent Concrete

(1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1991a) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

(1995) Liquid Menbrane-Forn ng Conpounds
Havi ng Special Properties for Curing and
Seal ing Concrete

(1987; R 1992) Sanpling Aggregates

(1998) Standard Test Method for Tensile
Properties of Plastic

(1983; R 1991) Prefornmed Expansion Joi nt
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)
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ASTM D 3786 (1987) Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabri cs:
di aphragm Bursting Strength Tester Mt hod

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

ASTM D 4632 (1991; R 1996) G ab Breaki ng Load and
El ongati on of Ceotextiles

ASTM D 4833 (1988, R 1996) Index Puncture Resistance
of Ceotextiles, Geonenbranes, and Rel ated
Pr oduct s.

ASTM E 96 (1995) water Vapor Transm ssion of
Material s

ASTM E 1709 (1995; Rev A) Standard Test Method for

Measur enent of Retroreflective Signs Using
a Portable Retroreflective E1-1996

ASTM E 1745 (1996) Wwater Vapor Retarders Used in
Contact with the Earth Under Concrete Sl abs

CORPS OF ENG NEERS ( COE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Met hod of Cal cul ation of the
Fi neness Mbodul us of Aggregate

CCE CRD-C 400 (1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Amplitude of Vibrators for Concrete

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA TMMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-06 Instructions
Application; FIO
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Manuf acturer's current printed product description, material safety data
sheets (MBDS) and technical data sheets for each type of hardener/seal er
Detail ed application instructions, mninmmand maxi num application
tenmperature, curing and drying tinmes of hardener/sealer

SD-08 Statenents
M xture Proportions; GA

The results of trial mxture design studies along with a statenment giving
t he maxi mum nomi nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at |least 14 days prior to conmencing concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statenment shall be acconpanied by test results from an
approved i ndependent commercial testing |aboratory, show ng that mxture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndi cated. No substitutions shall be made in the materials used in the

m xture design studies wi thout additional tests to show that the quality of
the concrete is satisfactory.

SD- 09 Reports
Testing and I nspection for Contractor Quality Control; GA
Certified copies of laboratory test reports, including mll tests and al
other test data, for portland cenment, blended cenment, silica funeg,
aggregate, adm xtures, and curing conpound proposed for use on this project.
SD- 13 Certificates
Qualifications; GA
Witten docunentation for Contractor Quality Control personnel
SD- 14 Sanpl es

Surface Retarder; FIO

Surface retarder material with manufacturer's instructions for application
in conjunction with air-water cutting.

1.3 QUALI FI CATI ONS

Install er of hardener/sealer shall be certified and shall be on a |ist of
preapproved applicators of the product.

1.4  TECHN CAL REPRESENTATI VE
Har dener/ seal er manufacturer's Technical Representative shall be nade
available for initial training of applicators and field observation during
installation of the hardener/seal er. Technical Representative shall certify
installations for warranty.

1.5 GENERAL REQUI REMENTS

1.5.1 Tol er ances

SECTI ON 03300 Page 7
( Am 0004)



WBRFYOO0

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R  Level and
grade tol erance neasurenments of slabs shall be nmade as soon as possible
after finishing; when forns or shoring are used, the nmeasurenments shall be
made prior to renoval .

.5.1.1 Fl oors

For the purpose of this Section the followi ng term nol ogy correl ation
between ACI 117/ 117R and this Section shall apply:

Floor Profile Quality

Cassification From ACl 117/ 117R Thi s Section

Conventional Bullfl oated Sane
Conventional Strai ghtedged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sanme. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

.5.1.2 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renoved. The
listed tol erances shall be nmet at any and every location at which the

st rai ght edge can be pl aced.

Bul | f| oat ed 13 mm (1/ 2 inch)
Strai ghtedged 8 mm (5/16 inch)
Float Finish 5 mm (3/16 inch)
Trowel Finish 5 nm (3/16 inch)

.5.2 Strength Requirenments and wc Ratio
.5.2.1 Strengt h Requirenents
Speci fied conpressive strength (f'c) shall be as indicated:

a. FEvaluation of Concrete Conpressive Strength. Conpressive strength
speci mens (152 by 305 mm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39. The strength of the concrete
wi || be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls bel ow
the specified strength f'c by nore than 3.5 Mra. A "test" is
defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.
Addi ti onal analysis or testing, including taking cores and/or |oad
tests may be required at the Contractor's expense when the
strength of the concrete in the structure is considered
potentially deficient.

SECTI ON 03300 Page 8
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b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenment by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each menber
or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting Officer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at |east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Government.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, |load tests may be directed by the Contracting
Oficer in accordance with the requirenents of ACI 318/ 318R
Concrete work evaluated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
sati sfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting O ficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and |load tests will be at the
expense of the Government.

1.5.2.2 Wat er-Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0. 60 Footi ngs and grade beans
0. 45 Al Qhers

The maximumw c required will be the equivalent wc as determned fromthe
wei ght ratio of water to cement.

1.5.3 Al r Entrai nnent

Al'l normal weight concrete shall be air entrained to contain between 3 and
5 percent total air. Concrete with specified strength over 35 MPa may
have 1.0 percent less air than specified above. Specified air content
shall be attained at point of placenent into the forms. Air content for
normal wei ght concrete shall be determ ned in accordance with ASTM C 231

1.5.4  Slunp

SECTI ON 03300 Page 9
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Slunmp of the concrete, as delivered to the point of placenment into the
forns, shall be within the following limts. Slunmp shall be determ ned in
accordance with ASTM C 143.

Sl unp

Structural El enent M ni mum Maxi mum
Wl I's and col ums 75 mMm 125 mm
Foundat i on
sl ab- on- gr ade,
structual slab and
all other concrete 75 mm 125 mm
Any structural concrete approved
for placenent by punping:

At di scharge of |ine 25 mMm 100 mm

VWhen use of a plasticizing adm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adm xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
75 to 125 mm before the adm xture is added and a maxi mum sl unp of 200 mm
at the point of delivery after the adm xture is added.

.5.5 Concrete Tenperature
The tenperature of the concrete as delivered shall not exceed 32 degrees C
.5.6 Si ze of Aggregate

Concrete aggregates shall conformw th "Standard Specification for Concrete
Aggr egat es” (ASTM 33).

1. Coarse aggregate shall be a mxture of No. 3 coarse and No. 3 fine
crushed, dense, close grain, blue basaltic rock unless otherw se
specified. The specific gravity of rock shall not be |less than 2.65.
The gradation of No. 3 crushed rock shall conformto the follow ng
requi renents:

TOTAL PERCENTAGE BY VEI GHTS
PASSI NG SI EVES W TH SQUARE OPENI NGS

Si eve ASTM 5 No. 3 Coarse ASTM 67 No. 3 Fine

38.1 mMm 100 n/ a

25.4 mMm 90- 100 100

19 mm 20- 55 90- 100

12. 7 mm 0-10 70-90

9.5 mm 0-5 20- 55

No. 4 - 0-10

No. 8 - 0-5

NOM NAL S| ZE RANGE: No. 3 Course 25.4 to 12.7 mm
No. 3 Fine 19 mto #4
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TOTAL PERCENTAGE BY WEI GHTS
PASSI NG SI EVES W TH SQUARE OPENI NGS

2. Fine aggregate shall be a conbination of 40% sand and 60% No. 4
Fine by weight No. 4 fine shall be of like quality as No. 3.
The gradation of No. 4 Fine shall conformto the follow ng requirenents:

TOTAL PERCENTAGES BY VEI GHT
PASSI NG SI EVE W TH SQUARE OPENI NGS5

Si eve Per cent
10 nm (No. 3/8) 100

No. 4 90- 100
No. 8 65- 90
No. 16 30- 60
No. 50 10- 30
No. 100 5-15
No. 200 0-10

Sand shall be clean, free fromsticks, dirt, organic matter or other
del et eri ous substances.

1.5.7 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
speci al properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.6 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenmentitious materials
as specified, aggregates, water and adni xtures as specified.

1.6.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, mxture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. M xture proportions shall be based
on conpressive strength as determ ned by test specinens fabricated in
accordance with ASTM C 192 and tested in accordance with ASTM C 39
Concrete with specified strength of 28 MPa shall contain at |east 390 kg
cenment per cubic neter. Sanples of all materials used in mxture
proportioning studies shall be representative of those proposed for use in
the project and shall be acconpani ed by the manufacturer's or producer’'s
test reports indicating conpliance with these specifications. Trial

m xt ures havi ng proportions, consistencies, and air content suitable for
the work shall be nmade based on net hodol ogy described in ACI 211.1, using
at least three different water-cenent ratios for each type of mxture,
which will produce a range of strength enconpassi ng those required for each
class and type of concrete required on the project. Laboratory trial

m xtures shall be designed for maxi mumpernmitted slunp and air content.
Separate sets of trial mxture studies shall be made for each conbination
of cementitious materials and each conbi nati on of adm xtures proposed for
use. No conbination of either shall be used until proven by such studies,
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except that, if approved in witing and otherw se permtted by these
specifications, an accelerator or a retarder nay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be made for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult

pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance with ASTM C 192.
They shall be tested at 7 and 28 days in accordance with ASTM C 39. From
these test results, a curve shall be plotted showi ng the rel ationship

bet ween water-cenment ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showi ng the rel ati onship between 7
day and 28 day strengths. Each mxture shall be designed to pronote easy
and suitable concrete placenent, consolidation and finishing, and to
prevent segregation and excessive bl eeding.

.6.2 Aver age Conpressive Strength Required for M xtures

The m xture proportions selected during m xture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops bel ow a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

.6.2.1 Conput ati ons from Test Records

VWhere a concrete production facility has test records, a standard devi ation
shal |l be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det er mi ned above:

f'cr = f'c + 1.34S where units are in MPa

=f'c + 2.33S - 3.45 where units are in MPa

_,,

o

—
|

Where S = standard devi ati on

VWhere a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul ated standard devi ation and a nodification factor fromthe foll ow ng
tabl e:
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MADI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

.6.2.2 Conput ati ons w t hout Previous Test Records

VWhen a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as foll ows:

a. |If the specified conpressive strength f'c is less than 20 MPa,
f'ecr =f'c + 6.9 MPa

b. |If the specified conpressive strength f'c is 20 to 35 Mra,
f'ecr =f'c + 8.3 MPa

c. |If the specified conpressive strength f'c is over 35 Mra,
f'ecr =f'c + 9.7 MPa
.7 STORAGE OF MATERI ALS

Cement and other cenentitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contami nati on and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Material s shall be capable of being accurately identified after bundles or
cont ai ners are opened.

.8 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting O ficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
Governnment inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

.8.1 Material s

The Governnment will sanple and test aggregates, cenentitious materials,
other materials, and concrete to deterni ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
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test sanples. Sanples of aggregates will be obtained at the point of
bat ching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

.8.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnent when such
tests are considered necessary.

.8.4 I nspection

Concrete operations may be tested and inspected by the Governnent as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

.9 WARRANTY

Har dener/ seal er manufacturer's "Full System 10 year warranty" on the

repl acenent of all flooring material and | abor that del am nates due to

noi sture mgration, excessive vapor em ssions or contam nates, shall be
provided on all concrete floors to receive carpet and/or resilient flooring.

PART 2 PRODUCTS

2.

2.

1 CEMENTI TI QUS MATERI ALS

Cementitious Materials shall be portland cenent and shall conformto
appropriate specifications listed below Use of cenentitious materials in
concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in col or, source, or type of
cenentitious material

1.1 Portl and Cenent

ASTM C 150, Type | with a nmaxi mum 15 percent anmount of trical ci um
alum nate, or Type I

.2 AGCREGATES

Aggregates shall conformto the foll ow ng

2.1 Fi ne Aggregate

See paragraph 1.5.6.

. 2.2 Coar se Aggregate

See paragraph 1.5.6

3 CHEM CAL ADM XTURES
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Chemi cal adm xtures, when required or permtted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
cont ai ni ng cal cium chloride shall not be used.

2.3.3 \Water-Reducing or Retardi ng Adm xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3.4 H gh- Range Wat er Reducer

ASTM C 494, Type F or G except that the 6-nmonth and 1-year strength

requi renents are wai ved. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon perfornmance of
separate m xture design studies. High-range water reducers shall not be
used for slabs and toppings.

2.3.5 Sur f ace Ret arder
CCE CRD-C 94
2.3.6 G her Chem cal Adm xtures

Chemical admi xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or I1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 Menbr ane- For mi ng Conpound

Menbr ane-form ng curing conpound shall be KUEWZ DR or equival ent

di ssipating curing conpound and shall conformto ASTM C 309, Type 1 or 1-D
This curing conpound shall be used subsequent to the noist curing. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. A certified of
conpatibility for the covering manufacturer shall be submitted to the
Contracting Officer prior to installation of curing conpound. Nonpi gnented
conmpound shall contain a fugitive dye, and shall have the reflective

requi renents in ASTM C 309 wai ved.

2.4.2 Burl ap and Cotton Mat
Burl ap and cotton mat used for curing shall conformto AASHTO M 182.
2.5 EVAPORATI ON RETARDANT
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Apply EUCOBAR or equival ent evaporation retardant; 1/2 gal./150 ft2
coverage during floating operations and 1/2 gal./150 ft2 coverage

i mediately after floating operations.

.6 WATER

Water curing nethods shall be used on reservoir tank. Water for m xing and
curing shall be fresh, clean, potable, and free of injurious anounts of

oil, acid, salt, or alkali, except that non-potable water may be used if it
nmeets the requirements of COE CRD C 400

.7 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, G ade C, and shall be a
commercial fornmulation suitable for the proposed application

.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. (Cass as appropriate to the existing anbi ent and surface tenperatures.

.10 EMBEDDED | TEM5

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of malleable

iron or cast or wought steel

11 FLOOR HARDENER FOR EXPOSED FLOORI NG (NO FLOOR COVERI NG

Fl oor hardener shall be a col orl ess aqueous sol uti on contai ni ng zinc
silicofluoride or magnesium silicofluoride. These silicofluorides can be
used individually or in conbination. Proprietary hardeners may be used if
approved in witing by the Contracting Oficer

11,1 Exposed Concrete Floors

Al'l concrete floors shall be provided with hardener/seal er having a m ni mum
of 18% solids and shall conply with ASTM C 309.

.12 CONCRETE FLOORS TO RECEI VE FLOOR FI NI SH

Concrete noisture vapor treatnment for concrete floors to receive floor
finishes. See Section 09650 RESILIENT FLOORI NG and Section 09680 CARPET.

.13  VAPOR BARRI ER
Vapor barrier material shall have the follow ng properties:
M ni mum 15 m | pol yoeti n geonenbr ane.

Manuf actured with 1SO certified virgin resins.
Wat er Vapor Retarder ASTM E 1745 exceeds C ass B
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WAt er Vapor Transmi ssion Rate  ASTM E 96 not exceeding 0.006 gr./ft2/hr.

Per meance Rati ng ASTM E 96 not exceeding 0.01 gr./ft2/hr.
Punct ure Resi stance ASTM E 1709 m ni mum 1970 gr ans
Tensile Strength ASTM D 638 m ni mum 45.0 | bf/in.

Installation shall be in accordance with manufacturer's instructions

i ncludi ng taping procedures, tape material used, patching procedures, and
installation at vertical walls. No penetration of the vapor barrier

except required by installation of permanent utilities, shall be all owed.
The vapor barrier shall not be left exposed to the ultraviolet rays for
nore than a day prior to the concrete slab pour. Standing water on the
vapor barrier shall be air dried or renoved by vacuum prior to pouring the
concrete slab except that floors receiving a floor finish shall so conform
to the concrete noisture vapor treatnent system per Section 09650 RESI LI ENT
FLOORI NG

2.14 JAO NT MATERI ALS
2.14.1 Joint Fillers, Sealants, and \Waterstops

Expansion joint fillers shall be preforned materials conform ng to ASTM D
1751. Materials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, SEALANTS, AND WATERSTOPS. Materials for and sealing of
joints shall conformto the requirenments of Section 07900 JO NT SEALI NG

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenment, the followi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromnud and water.
Forms shall be in place, cleaned, coated, and adequately supported, in
accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK. Rei nforci ng
steel shall be in place, cleaned, tied, and adequately supported, in
accordance with Section 03200 CONCRETE REI NFORCEMENT. Transporting and
conveyi ng equi pnent shall be in-place, ready for use, clean, and free of
har dened concrete and foreign material. Equipnent for consolidating
concrete shall be at the placing site and in proper working order

Equi prent and material for curing and for protecting concrete from weat her
or mechani cal damage shall be at the placing site, in proper working
condition and in sufficient amount for the entire placenment. Wen hot,

wi ndy conditions during concreting appear probable, equipnment and materi al
shall be at the placing site to provi de w ndbreaks, shading, fogging, or
other action to prevent plastic shrinkage cracking or other damagi ng drying
of the concrete.

3.1.1 Foundat i ons

3.1.1.1 Concrete on Earth Foundati ons
Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris and standi ng or
running water. Prior to placenent of concrete, the foundation shall be
wel | drained and shall be satisfactorily graded and uniformy conpacted.

3.1.1.2 Excavated Surfaces in Lieu of Forns
Concrete for footings may be placed directly against the soil provided the
earth or rock has been carefully trimred, is uniformand stable, and neets
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t he conpaction requirenents of Section 02315 EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed w thout becom ng
contam nated by | oose material, and the outline of the concrete shall be
within the specified tol erances.

1.2 Preparati on of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nmanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest wi dths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be taped according to
manuf acturers instructions. Torn, punctured, or danaged vapor barrier
material shall be renoved and new vapor barrier shall be provided prior to
pl aci ng concrete. For mnor repairs, patches may be nmade according to
manuf acturers instructions. Lapped joints shall be seal ed and edges

pat ched with manufacturer's recommended pressure-sensitive adhesive or tape
not |less than 100 nm wi de and conpatible with the nmenbrane. Vapor barrier
shall be placed directly on the granular termte barrier. 1In this case,
the surface shall be choked with a |ight |ayer of sand, as approved, before
pl aci ng the vapor barrier. Concrete and reinforcenment placenent shall be
controlled so as to prevent danage to the vapor barrier

1.4 Separation Ceotextile

The separation geotextile shall have the follow ng properties:

Woven Nonwoven
Grab Strength (ASTM D 4632) 250 | bs 160 | bs
Seam Strength (ASTM D 4632) 150 | bs 140 | bs
Tear Strength (ASTM D 4533) 220 | bs 55 | bs
Puncture Strength (ASTM D 4833) 90 | bs 55 | bs
Burst Strength (ASTM D 3786) 400 psi 200 ps
*Permttivity >0.05 sec-1 >0.05 sec-1
* ACS <0. 6mMm <0.6 mMm

*Refers to AASHTO M 288-96, Ceotextile Specification for H ghway
Appl i cati ons.

.1.5 Enbedded |tens

Bef ore pl acenent of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenmporarily with readily renovable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on enbedded netals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.
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2  CONCRETE PRODUCTI ON
2.1 Bat chi ng, M xi ng, and Transporting Concrete

Concrete shall be furnished froma ready-m xed concrete plant. Ready-m xed
concrete shall be batched, m xed, and transported in accordance with ASTM C
94, except as otherw se specified. Truck mxers, agitators, and
nonagitating transporting units shall conply with NRMCA TMMB-01. Ready-m X
pl ant equi prent and facilities shall be certified in accordance with NRMCA
QC 3. Approved batch tickets shall be furnished for each | oad of
ready- m xed concrete.

.3 TRANSPORTI NG CONCRETE TO PRQIECT SITE

Concrete shall be transported to the placing site in truck m xers,
conform ng to NRMCA TMVB- 01.

.4 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from m xer or transporting unit to fornms as
rapidly as possible and within the time interval specified by nethods which
will prevent segregation or |loss of ingredients using follow ng equi pment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

.4.1 Bucket s

The interior hopper slope shall be not |less than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at

| east 5 tines the nom nal maxi mum size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters. The maxi mum di nensi on of
t he gate opening shall not be greater than tw ce the m ni mum di nensi on

The bucket gates shall be essentially grout tight when closed and may be
manual |y, pneumatically, or hydraulically operated except that buckets
larger than 1.5 cubic nmeters shall not be manually operated. The design of
t he bucket shall provide nmeans for positive regulation of the anount and
rate of deposit of concrete in each dunping position

. 4.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenents of ASTM
C 94. MNonagitating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snmooth road and when the hauling time is |ess
than 15 mnutes. Bodies of nonagitating equi pmrent shall be snooth,
watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped wth
gates that will permt positive control of the discharge of the concrete.
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3.4.4 Chut es

VWhen concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pnment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi pmrent will not be pernmitted for conveying concrete.

3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal |l be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mninmumof 90 neters per minute and a maxi mum of
225 neters per mnute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.4.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 times the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 100 mm Al um num pi pe shall not be
used.

3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever cones first after the

i ntroduction of the mxing water to the cenment and aggregates. \When the
concrete tenperature exceeds 30 degrees C, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnment are not
supported by in-place reinforcenment. Placing will not be permtted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.5.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nmore than 300 mm thick, except that all slabs shall be placed in a single
layer. Concrete to receive other construction shall be screeded to the
proper level. Concrete shall be deposited continuously in one layer or in
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| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over col ums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, colum capitals, haunches, and drop panels
shall be placed at the same tinme as concrete for adjoining slabs.

.5.2 Consol i dati on

| mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or |less. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not | ess than 10,000 vi brations per mnute, an anplitude of at
least 0.6 nm and the head di aneter shall be appropriate for the
structural nenber and the concrete m xture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at [ east 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowWy while
operating. Formyvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 mm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Frequency and anplitude of vibrators shall be
determ ned in accordance with COE CRD-C 521. G ate tanpers ("jitterbugs")
shal | not be used.

.5.3 Hot Weat her Requirenents

VWhen the anbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the

m xi ng water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing tenperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forns
and reinforcements shall be cool ed as approved prior to concrete placenent
when steel tenperatures are greater than 49 degrees C Conveyi ng and

pl aci ng equi pnent shall be cooled if necessary to maintain proper
concret e-pl aci ng tenperature.
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Maxi mum Al | owabl e Concrete Pl aci ng Tenperat ure

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Time of Tenperat ure
Concrete Pl acenent Degr ees
G eater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.5.4 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humidity, and particularly with appreciable

wi nd, the Contractor shall be alert to the tendency for plastic shrinkage
cracks to devel op and shall institute neasures to prevent this. Particular
care shall be taken if plastic shrinkage cracking is potentially imm nent
and especially if it has devel oped during a previous placenment. Periods of
hi gh potential for plastic shrinkage cracking can be anticipated by use of
Fig. 2.1.5 of ACl 305R In addition the concrete placenment shall be
further protected by erecting shades and w ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.5.5 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nom nal maxi mum size of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. \Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nmats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consol i dati on are conpl et ed.

3.6 JA NTS

Joints shall be |ocated and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be | ocated and constructed to mninize
the inmpact on the strength of the structure. Al reinforcenment shall be
continued across joints; except that reinforcenent or other fixed netal
items shall not be continuous through expansion joints, or through
construction joints in slabs on grade. Reinforcenment shall be 50 nm clear
fromeach joint. The perinmeters of the slabs shall be free of fins, rough
edges, spalling, or other unsightly appearance. Reservoir for sealant for
construction and contraction joints in slabs shall be fornmed to the

di mensi ons shown on the draw ngs by renoving snap-out joint-formng
inserts, by sawi ng sawable inserts, or by sawing to widen the top portion
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of sawed joints. Joints to be sealed shall be cleaned and seal ed as
i ndi cated and in accordance with Section 07900 JO NT SEALI NG

.6.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated as shown on the drawi ngs. Concrete shall be placed continuously so
that each unit is nonolithic in construction. Fresh concrete shall not be
pl aced agai nst adj acent hardened concrete until it is at |east 24 hours
old. Construction joints shall be |located as indicated or approved. \Were
concrete work is interrupted by weather, end of work shift or other simlar
type of delay, location and type of construction joint shall be subject to
approval of the Contracting Oficer. Unless otherw se indicated and except
for slabs on grade, reinforcing steel shall extend through construction
joints. Concrete colums and walls shall be in place at least 2 hours, or
until the concrete begins to lose its plasticity, before placing concrete
for slabs. Prior to placing additional concrete, horizontal construction
joints shall be prepared as specified in paragraph Previously Pl aced
Concr et e.

.6.2 Contraction Joints in Slabs on G ade

Contraction joints shall be | ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by use of rigid inserts inpressed in the concrete during
pl aci ng operations, use of snap-out plastic joint formng inserts or saw ng
a continuous slot imediately after finishing operations with a concrete
saw using a Soft D anmond bl ade. Regardless of method used to produce the
weakened plane, it shall be 1/4 the depth of the slab thickness and between
3 and 5 M wi de. For sawcut joints, cutting shall be timed properly with
the set of the concrete. Cutting shall be started as soon as the concrete
has hardened sufficiently to prevent ravelling of the edges of the saw cut.
Cutting shall be conpleted before shrinkage stresses becone sufficient to
produce cracking. Reservoir for joint sealant shall be forned as
previously specified.

.6.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, SEALANTS, AND
WATERSTOPS and Section 07900 JO NT SEALI NG

.6.4 WAt er st ops

Wat er st ops shall be installed in confornmance with the locations and details
shown on the draw ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, SEALANTS, AND WATERSTOPS.

.6.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi num alignnment tol erance
of 1 mmin 100 nm "Structural" type defornmed bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenent of the dowel or tie bar and that the concrete conpletely
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enbeds the dowel or tie bar and is thoroughly consoli dated.

.7 FI NI SHI NG FORMED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be maintained by
use of only one mxture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A finish. Except
for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the fornms thenselves; fornms shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp- Pack Mrtar Repair. Defects whose surface dianmeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the same surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cenment proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denonstrated to
be acceptable and free fromcracks or |oose or drummy areas at the

conpl etion of the contract and, for C ass A Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

7.1 Cl ass A Finish

Class Afinish is required for all. Fins, ravelings, and | oose materi al

and shall be renoved for all surface defects over 12 nm in dianeter or

nmore than 12 mm deep, shall be repaired and, except as otherw se indicated

or as specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft

by renoval of formties shall be reaned and filled. Defects nore than 12 mm
in dianmeter shall be cut back to sound concrete, but in all cases at

least 25 mm deep. Metal tools shall not be used to finish repairs in

G ass A surfaces. Metal tools shall not be used to finish repairs in

Cl ass A surfaces.

.7.2 Class C and Class D Finish

Cass Cfinish is required for conceal ed surfaces not exposed to view and
for all surfaces not covered by Cass A & D finish. Cass Dfinishis
required for wall and foundation surfaces agai nst which backfill will be

pl aced. Fins, ravelings, and | oose material shall be renoved, and, except
as otherw se indicated or as specified in Section 03100 STRUCTURAL CONCRETE
FORMMORK, holes left by renmoval of formties shall be reaned and fill ed.
Honeyconb and other defects nore than 12 mm deep or nore than 50 mm in

di ameter shall be repaired. Defects nore than 50 mm in diameter shall be
cut back to sound concrete, but in all cases at |east 25 mm deep

8 REPAI RS
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8.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianeter but not over 100 mm shall be repaired by
t he danp-pack nortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t hor oughl y cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cement to 2 parts fine aggregate passing the 1.18 mm sieve,
and m ni mum amount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be nmixed and allowed to stand for 30 to
45 mnutes before use with rem xing performed i mediately prior to use
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
completely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

.8.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
Cass A nore than 12 nm in dianeter and, for Class C and D finishes, nore
than 50 mm in dianmeter. Also included are any defects of any kind whose
depth is over 100 mm or whose surface dianeter is greater than their

depth. Major defects shall be repaired as specified bel ow

.8.2.1 Surface Application of Mirtar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be renmpbved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
areas greater than 7800 square mm shall be outlined by saw cuts at |east 25
mm deep. Defective areas |less than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill in lieu of sawing. Al saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danp but not wet at the tine of commenci ng
nortar placenent. The Contractor, at his option, may use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be made using a stiff nortar
preshrunk by allow ng the mxed nortar to stand for 30 to 45 m nutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-pl aced
nortar is used, the Contractor shall test each repair area for drunmm ness
by firmtapping with a hamer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmedi ately before
conpletion of the contract, and shall replace any show ng drumr ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as
approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the sanme nortar as specified for danp-pack nortar
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repair. |If gun-placed nortar is used, the edges of the cut shall be
bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mbist
curing shall consist of several l|layers of saturated burlap applied to the
surface imedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

.9 FI NI SHI NG UNFORVED SURFACES

The finish of all unformed surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein.

.9.1 Cener al

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C In hot weather all requirenents of paragraphs Hot

Weat her Requirenments and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption w th porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal |l be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regul ar intervals while the concrete is still plastic, to detect high or

| ow ar eas.

.9.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs i mediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side forns and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to fornms or screed rails.

Forms and screed rails shall be set true to |ine and grade. "Wt screeds”
shal | not be used.

9.3 Fl oat ed Fi ni sh
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Al'l slabs at nechani cal service yards shall be given a wood float finish.
The screeding shall be followed i medi ately by darbying or bull floating
before bl eeding water is present, to bring the surface to a true, even

pl ane. Then, after the concrete has stiffened so that it will withstand a
man's wei ght without inprint of nore than 6 nm and the water sheen has

di sappeared, it shall be floated to a true and even plane free of ridges.
Fl oating shall be performed by use of suitable hand floats or power driven
equi prent. Sufficient pressure shall be used on the floats to bring a film
of noisture to the surface. Hand floats shall be nmade of wood, nmagnesi um
or alum num Concrete that exhibits stickiness shall be floated with a
magnesi um fl oat. Care shall be taken to prevent over-finishing or

i ncorporating water into the surface.

.9.4 Trowel ed Fi ni sh

Unl ess ot herwi se indicated on the drawi ngs, all surfaces not receiving a
rough slab finish, a wood flat finish or a non slip finish shall be given a
trowel finish. After floating is conplete and after the surface noisture
has di sappeared, unfornmed surfaces shall be steel-troweled to a snooth,
even, dense finish, free fromblenm shes including trowel marks. In lieu of
hand fi ni shing, an approved power finishing machine may be used in
accordance with the directions of the nachine nmanufacturer. Additiona
trowel i ngs shall be perfornmed, either by hand or machine until the surface
has been troweled 3 times, with waiting period between each. Care shall be
taken to prevent blistering and if such occurs, troweling shall imediately
be stopped and operations and surfaces corrected. A final hard stee
troweling shall be done by hand, with the trowel tipped, and using hard
pressure, when the surface is at a point that the trowel wll produce a
ringi ng sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel marks and be uniformin texture and
appearance. The concrete mxture used for troweled finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

.9.5 Non- Sl'ip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

.9.5.1 Br ooned

Al'l exterior slabs, such as sidewal ks, soldier gear wash area and nud
roons, except for pattern wal kways as indicated on the drawi ngs shall be
given a brooned finish. After floating, the surface shall be lightly stee
trowel ed, and then carefully scored by pulling a coarse fiber push-type
broom across the surface. Brooning shall be transverse to traffic or at
right angles to the slope of the slab. After the end of the curing period,
the surface shall be vigorously broomed with a coarse fiber broomto renove
all | oose or senm -detached particles.

.9.5.2 Abr asi ve Aggregate

Al'l stairways shall be given an abrasive aggregate finish. The concrete
surface shall be given a float finish. Abrasive aggregate shall then

i mediately be uniformy sprinkled over the floated surface at a total rate
of not less than 1.25 kg per square neter spread in two applications at
right angles to each other. The surface shall then be troweled to a
snooth, even finish that is uniformin texture and appearance and free from
bl em shes including trowels marks. |Imediately after curing, cenent paste
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and | aitance covering the abrasive aggregate shall be renoved by stee
brushi ng, rubbing w th abrasive stone, or sandbl asting to expose the
abrasive particles.

.10 FLOOR HARDENER/ SEALER

Exposed areas as indicated on the drawings shall be treated with fl oor

har dener/seal er. Floor hardener/seal er shall be applied after the concrete
has hardened and shall be applied in strict accordance with the

manuf acturer's recommendati ons and printed instructions. The floor

har dener/seal er shall be applied at the rate of 18.58 sq. nmeters (200 SF)
per gall on.

.11 EXTERI OR SLAB AND RELATED | TEMS
11,1 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nmonolithically or waterstops and keys,
shal | be provided as approved.

.12 CURI NG AND PROTECTI ON
.12.1 Cener al

Concrete shall be cured by the mpist curing or inmmrersion nmethod for the
peri od of 7 days.

Then t he nenbrane form ng curing conpound nethod thereafter. |mmediately
after placenent, concrete shall be protected from premature drying,
extremes in tenperatures, rapid tenperature change, nechanical injury and
damage fromrain and flowi ng water for the duration of the curing period.
Air and fornms in contact with concrete shall be mmintained at a tenperature
above 10 degrees C for the first 3 days and at a tenperature above 0
degrees C for the remainder of the specified curing period. Materials and
equi prent needed for adequate curing and protection shall be avail able and
at the site prior to placing concrete. No fire or excessive heat,

i ncludi ng wel ding, shall be permitted near or in direct contact with the
concrete at any time. Except as otherw se pernmitted by paragraph Menbrane
Form ng Curing Conmpounds, noist curing shall be provided for any areas to
recei ve floor hardener, any paint or other applied coating, or to which
other concrete is to be bonded. Concrete containing silica fune shall be
initially cured by fog msting during finishing, foll owed i mediately by
conti nuous noi st curing. Except for plastic coated burlap, inpervious
sheeting al one shall not be used for curing.

.12.2 Moi st Curi ng

Reservoir tank shall wutilize mpist curing nmethods only. Concrete to be
noi st-cured shall be maintai ned continuously wet for the entire curing
peri od, conmencing imredi ately after finishing. |If water or curing
material s used stain or discolor concrete surfaces which are to be

per manent |y exposed, the concrete surfaces shall be cleaned as approved.
VWhen wooden fornms are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renmpoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
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shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
nmoi st curing is continuous 24 hours per day.

.12.3 Menbr ane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall not be used on reservoir tank.
Menbrane form ng curing conpounds may be used on all concrete surfaces
except as specified herein. Menbrane curing shall not be used on surfaces
that are to receive any subsequent treatnent dependi ng on adhesion or
bonding to the concrete, including surfaces to which a smooth finishis to
be applied or other concrete to be bonded. However, a hardener/seal er
meeti ng ASTM C 309, and ASTM C 1315 may be used for surfaces which are to
be painted or are to receive bitum nous roofing or waterproofing, or floors
that are to receive adhesive applications of carpet or resilient flooring.
The curing compound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring specified. Curing conpound shall be
applied to forned surfaces imedi ately after the fornms are renoved and
prior to any patching or other surface treatnent except the cleaning of

| oose sand, nortar, and debris fromthe surface. Al surfaces shall be

t horoughly noistened with water. Curing conpound shall be applied to slab
surfaces as soon as the bl eeding water has di sappeared, with the tops of
joints being tenporarily sealed to prevent entry of the compound and to
prevent moisture loss during the curing period. The curing conpound shal
be applied in a two-coat continuous operation by approved notorized
power - sprayi ng equi pnent operating at a mni num pressure of 500 kPa, at a
uni form coverage of not nore than 10 cubic nmeters per L for each coat, and
t he second coat shall be applied perpendicular to the first coat. Concrete
surfaces which have been subjected to rainfall within 3 hours after curing
conpound has been applied shall be resprayed by the nmethod and at the
coverage specified. Surfaces on which clear conmpound is used shall be
shaded fromdirect rays of the sun for the first 3 days. Surfaces coated
wi th curing conmpound shall be kept free of foot and vehicular traffic, and
from ot her sources of abrasion and contam nation during the curing period.

.12.4 Pondi ng or | mrersion
Concrete shall be continually imersed throughout the curing period. Water

shall not be nore than 10 degrees C |ess than the tenperature of the
concrete.

.13  BEDDI NG MORTOR AND NONSHRI NE GROUT
.13.1 Beddi ng Mort ar

Danp- pack bedding nortar shall consist of 1 part cement and 3 parts fine
aggregate having water content such that a nass of nortar tightly squeezed
inthe hand will retain its shape but will crunble when disturbed.

.13.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material requiring only the addition
of water. \Water content shall be the mnimumthat will provide a flowable
m xture and conpletely fill the space to be grouted wi thout segregation

bl eedi ng, or reduction of strength.
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3.13.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl aci ng shall be in conformance with the material manufacturer's
instructions and as specified therein. Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Formnms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other nmeans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenment shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C until after setting.

3.14 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. When, in the opinion
of the Contracting Oficer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The
| aboratory performng the tests shall conformwi th ASTM C 1077. Materials
may be subjected to check testing by the Government from sanpl es obtai ned
at the manufacturer, at transfer points, or at the project site. The
CGovernment will inspect the | aboratory, equipnment, and test procedures
prior to start of concreting operations and as required thereafter for
conformance with ASTM C 1077.

3.14.1 Grading and Corrective Action
3.14.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and CCE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the amount passing on any sieve is outside the
specification limts, the fine aggregate shall be innmedi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be
stopped, and inmedi ate steps taken to correct the grading.

3.14. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,

there shall be a sieve analysis in accordance with ASTM C 136 for each size

of coarse aggregate. The |location at which sanples are taken may be

sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate

to the mixer within specification limts. A test record of sanples of

aggregate taken at the sane locations shall show the results of the current
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test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anmount passing
any sieve is outside the specification limts, the coarse aggregate shal

be i medi ately resanpled and retested. |If the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Wuere tw
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.14.2 Quality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when

t he source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer

3.14.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shall al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane tinme, the Contractor
shall test and ensure that the devices for dispensing adni xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conmply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.14. 4 Bat ch- Pl ant Contr ol

The measurenent of concrete materials including cenentitious materials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anount of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The anmount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, anount and source of adm xtures used, aggregate
source, the required aggregate and water wei ghts per cubic neter, anount
of water as free noisture in each size of aggregate, and the batch
aggregate and water weights per cubic neter for each class of concrete
bat ched during each day's plant operation

3.14.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least tw tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be made when
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excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be nmade in
accordance with ASTM C 231 for normal weight concrete. Test
results shall be plotted on control charts which shall at al

times be readily available to the Governnent and shall be

subm tted weekly. Copies of the current control charts shall be
kept in the field by testing crews and results plotted as tests
are made. \When a single test result reaches either the upper or
lower action Iimt, a second test shall immedi ately be made. The
results of the two tests shall be averaged and this average used
as the air content of the batch to plot on both the air content
and the control chart for range, and for determ ning need for any
renedi al action. The result of each test, or average as noted in
t he previ ous sentence, shall be plotted on a separate control

chart for each m xture on which an "average line" is set at the

m dpoi nt of the specified air content range from paragraph Air
Entrai nnent. An upper warning limt and a |lower warning limt
line shall be set 1.0 percentage point above and bel ow t he average
line, respectively. An upper action linmt and a | ower action
limt line shall be set 1.5 percentage points above and bel ow t he
average line, respectively. The range between each two
consecutive tests shall be plotted on a secondary control chart
for range where an upper warning limt is set at 2.0 percentage
poi nts and an upper action limt is set at 3.0 percentage points.
Sanples for air content may be taken at the m xer, however, the
Contractor is responsible for delivering the concrete to the

pl acenent site at the stipulated air content. |If the Contractor's
materials or transportati on nethods cause air content |oss between
the m xer and the placenment, correlation sanples shall be taken at
the placenent site as required by the Contracting O ficer, and the
air content at the mixer controlled as directed.

Air Content Corrective Action. Wenever points on the control
chart for percent air reach either warning limt, an adjustnent
shall imediately be made in the amount of air-entraining

adm xture batched. As soon as practical after each adjustnent,
anot her test shall be made to verify the result of the adjustnent.
VWhenever a point on the secondary control chart for range reaches
the warning limt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good

reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall imrediately be halted
until the air content is under control. Additional air content
tests shall be nmade when concreting is restarted.

Slunp Testing. |In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunmp tests
shal |l be made on randomly sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or less period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnment

i nspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shall be submtted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunp test reaches or goes beyond
ei ther the upper or lower action |limt, a second test shal
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i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Limts shall be set
on separate control charts for slunp for each type of m xture.

The upper warning limt shall be set at 12.5 nm bel ow t he maxi mum
al I owabl e sl unmp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt [ine and | ower action
[imt line shall be set at the nmaxi num and m ni num al | owabl e
slunps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mm Sanpl es for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanmpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mxer controlled as

di rect ed.

Slunmp Corrective Action. Wenever points on the control charts
for slunmp reach the upper warning limt, an adjustnment shal

i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the maxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnent. Whenever two consecutive

i ndi vidual slunp tests, made during a period when there was no

adj ustment of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall imrediately be halted, and the Contractor shal

t ake appropriate steps to bring the slunmp under control

Addi tional slunmp tests shall be nade as directed.

Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength speci nens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.

Strength Specinens. At |east one set of test specinens shall be
made, for conpressive strength, on each different concrete mxture
pl aced during the day for each 380 cubic neters or portion

t hereof of that concrete mxture placed each day. Additional sets
of test specinmens shall be made, as directed by the Contracting

O ficer, when the m xture proportions are changed or when | ow
strengt hs have been detected. A truly random (not haphazard)
sanmpling plan shall be devel oped by the Contractor and approved by
the Contracting Officer prior to the start of construction. The
pl an shall assure that sanpling is done in a conpletely random and
unbi ased manner. A set of test specinmens for concrete with a
28-day specified strength per paragraph Strength Requirenents in
PART 1 shall consist of four specinens, two to be tested at 7 days
and two at 28 days. Test specinens shall be nolded and cured in
accordance with ASTM C 31 and tested in accordance with ASTM C 39
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for test cylinders and ASTM C 78 for test beans. Results of al
strength tests shall be reported i mediately to the Contracting
Oficer. Quality control charts shall be kept for individua
strength "tests", ("test" as defined in paragraph Strength

Requi renents in PART 1) noving average of last 3 "tests" for
strength, and noving average for range for the last 3 "tests" for
each m xture. The charts shall be simlar to those found in ACl
214. 3R

3.14.6 I nspection Before Pl acing

Foundati ons, construction joints, forms, and enbedded itens shall be

i nspected by the Contractor in sufficient tinme prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.14. 7 Pl aci ng

The pl acing foreman shall supervise placing operations, shall determne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenmperature hourly during placing operations, weather conditions, time of
pl acenent, vol une placed, and nmethod of placenment. The placing forenman
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |[If any batch of concrete fails to
nmeet the tenperature requirenents, inmediate steps shall be taken to

i nprove tenperature controls.

3.14.8 Vi brators

The frequency and anplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nmont h when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachonmeter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determned with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The make, nodel, type, and size of the vibrator and frequency
and anmplitude results shall be reported in witing. Any vibrator not
nmeeting the requirenments of paragraph Consolidation, shall be i mediately
renoved from service and repaired or replaced.

3.14.9 Curing I nspection

a. Mist Curing or Immersion Inspections. At |east once each shift,
and not |ess than twi ce per day on both work and non-work days, an
i nspection shall be made of all areas subject to noist or
i Mmersion curing. The surface noisture condition shall be noted
and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, imrediate corrective action
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shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

3.14.10 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters of concrete placed, whichever results
in the shortest tine interval, uniformty of concrete m xing shal
be determined in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
sati sfactory performance is found in one truck m xer, the
performance of m xers of substantially the same design and
condition of the bl ades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirements, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nmade to the mixer until conpliance is
achi eved.

3.14. 11 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. These

requi renents do not relieve the Contractor of the obligation to report
certain failures imedi ately as required in precedi ng paragraphs. Such
reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
contractor quality control records.

-- BEnd of Section --
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SECTI ON 09650

RESI LI ENT FLOORI 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
designation only.

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

ASTM D 2240 (1997) Rubber Property - Durometer Hardness
ASTM D 4078 (1992; R 1996) Water Emul sion Floor Polish
ASTM E 648 (1997) Critical Radiant Flux of

Fl oor - Covering Systens Usi ng a Radi ant
Heat Energy Source

ASTM E 662 (1995) Specific Optical Density of Snoke
Cenerated by Solid Materials

ASTM F 1066 (1995a) Vinyl Composition Floor Tile

ASTM F 1303 (1997) Sheet Vinyl Floor Covering with
Backi ng

ASTM F 1344 (1993) Rubber Floor Tile

ASTM F 1869 (1998) Measuring Misture Vapor Em ssion

of Concrete Sub-floors Using Anhydrous
Cal ci um Chl ori de

RESI LI ENT FLOOR COVERI NG | NSTI TUTE (RFCl)
RFCI (1995) Addressing Misture Rel ated

Probl ens Rel evant to Resilient Floor
Coverings Installed Over Concrete

.2 FI RE RESI STANCE REQUI REMENTS

Flooring in corridors and exits shall have a m ninum average critica

radi ant flux of 0.45 watts per square centinmeter when tested in accordance
with ASTM E 648. The snoke density rating shall be |ess than 450 when
tested in accordance with ASTM E 662.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
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PROCEDURES:
SD- 01 Data
Resilient Flooring and Accessories; FIO

Manuf acturer's descriptive data and installation instructions including
cl eani ng and mai nt enance instructions.

SD- 09 Reports
Resilient Flooring and Accessories; FIO

Copi es of test reports showi ng that representative product sanples of the
flooring proposed for use have been tested by an i ndependent testing

| aboratory within the past three years or when formul ati on change occurred
and confornms to the requirenents specified.

Moi sture of Alkalinity Tests; FIO
Met hod of Alkalinity Test and Relative Hum dity Test.

Two copies of test reports of mpoisture vapor and alkalinity tests of
concrete sub floors. Provide starting date of test, person conducting the
test and all calculations. Provide a diagramof the building show ng test
| ocations with the testing results prior to floor covering installation

SD- 14 Sanpl es
Resilient Flooring and Accessories; FIO

Three sanpl es of each indicated color and type of flooring and base.
Sanpl e size shall be mninmum 60 x 100 nm

.4 DELI VERY AND STORAGE

Materials shall be delivered to the building site in original unopened
contai ners bearing the manufacturer's nanme, project identification, and
handl i ng instructions. Materials shall be stored in a clean dry area with
t emrper at ure mai nt ai ned above 21 degrees C for 2 days prior to
installation, and shall be stacked according to manufacturer's
reconmendati ons.

.5 SCHEDULI NG

Resilient flooring application shall be schedul ed after the conpletion of
ot her work whi ch woul d danage the finished surface of the flooring

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

.7 EXTRA MATERI ALS

Extra flooring material of each color and pattern shall be furnished at the
rate of 5 tiles for each 1000 tiles. Extra materials shall be fromthe
same |l ot as those installed. Extra base material conposed of 6 mof each
col or shall be furnished.
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PART 2 PRODUCTS

2.

1 VI NYL- COVPCSI TI ON TI LE TYPE

Vi nyl -conposition tile shall conformto ASTM F 1066, C ass 2, (through
pattern tile), Conposition 1, asbestos-free, and shall be 300 nm square and
3.2 mm thick. Tile shall have the color and pattern uniformy distributed
t hroughout the thickness of the tile. Flooring in any one continuous area
shall be fromthe same | ot and shall have the sane shade and pattern

.2 SHEET VI NYL FLOORI NG TYPE

Sheet vinyl flooring shall be conposed of a honbgeneous, vinyl conposition
and design el enents consisting of through-grained and/ or solid-col ored
vinyl granules, and the pattern shall extend uniformy through the entire
t hi ckness of the floor. Colors shall be selected from"Arnstrong,
Medi nt ech, honobgeneous vinyl sheet flooring" or approved equal. Flooring
shall be not less than 1800 mm wi de. Sheet vinyl flooring wthout backing
shal |l neet the overall thickness 2.03 mm conposition, flexibility,

i ndentation, and the solvent resistance requirenents of ASTM F 1303, Type
I1. The solid vinyl color and pattern shall extend through the tota

t hi ckness of the material. H gh quality vinyl welding rods with matching
pattern for heat welding of joints shall be provided.

2.1 VCT (Non-Static)

Non-static vinyl-conmposition tile shall include antistatic additive and

shal I have point-to-point 10% - 10° ohnms and surface to ground 10% - 10°
ohnms. Static generation shall be less than 100 volts with conductive
footwear at 20 percent relative humdity. Static decay of 5,000 volts to
zero shall occur in less than 0.2 seconds. Provide all accessories for
conpl ete system

.3 RUBBER FLOORI NG TYPE

.3.1 Rubber Til e

Rubber tile shall conformto ASTM F 1344 C ass 1 honpgeneous construction
Type B (through nottl ed) 300 mm square. Surface shall be smooth. Overall
t hi ckness shall be 3 nm thick

.4 STAI R TREADS, RI SERS, AND STRI NGERS

Treads, risers, and stringers shall conformto conposition rubber
conmpounded froma m xture of synthetic and recl ai med rubber. Overall

t hi ckness at treads shall be not less than 3 nm. Duroneter hardness shal
be 90, plus or mnus 5 when tested in accordance with ASTM D 2240. Design
shall be either a one piece nosing/tread/riser or a two piece nosing/tread
with a matching coved riser. Installation shall include stringer angles on
both the wall and banister sides, and landing trim Surface of treads
shal | be raised dianond pattern

.5 RESI LI ENT BASE

Base shall be manufacturers standard rubber or vinyl, coved style
(installed with resilient flooring). Base shall be 100 mm high and a
m nimum 3 mm thick. Preforned outside corners shall be furnished
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.6 | NTEGRAL COVED BASE

A nmetal or vinyl, square cap strip and vinyl, rubber, or wood fillet strip
with a mnimumradius of 19 mm shall be provided for integral coved bases
as shown.

.7 FEATURE STRI P

Feature strips shall be vinyl, 25 nmmw de, and of thickness to match the
flooring. Color shall be as indicated.

.8 TRANSI TI ON STRI P

A vinyl transition strip tapered to neet abutting material shall be
provi ded.

.9 ADHESI VE

Adhesi ve for flooring and wall base shall be as recomended by the flooring
manuf act urer.

.10 POLI SH

Pol i sh shall conformto ASTM D 4078.

.11 SEALANTS

Seal ants shall be in accordance with Section 07900 JO NT SEALI NG
.12 MANUFACTURER S COLOR AND TEXTURE

Color and texture shall be as indicated on the draw ngs.

.13 CONCRETE MO STURE VAPCR TREATMENT

Concrete sub-floors exceeding 3 | bs./1000 square feet/24 hrs. of vapor

em ssion and a pH |l evel greater than 10, shall receive noisture vapor
treatnment (hereafter stated as "Treatnent”). Treatnent shall reduce

em ssion levels to 3 I bs./1000 square feet/24 hrs. or |ower (provide
testing after curing of Treatnent to verify that Treatnment has reduced

em ssion to 3 | bs./1000 square feet/24 hrs. or lower), lower pHlevels to
10 or lower, and provide a suitable surface for the bonding of floor
covering materials. The Treatnent shall not produce detrinmental conditions
to the concrete slab or the floor covering materials by producing too | ow
| evel s of emission or pH Treatnent material will consist of a two
conponent penetrating polymer with el astoneric properties and vapor control
at joints and cracks. The Treatnent material shall be specifically
fornmulated for flooring treatnent. Installed Treatnment material shall be
conpatible with the flooring adhesives. A witten statenent stating
conpatibility fromthe Treatnment manufacturer shall be submitted to the
Contracting O ficer. Treatnent manufacturer and installer will provide
proof of the foll ow ng:

a. Evidence of 5 successful floor Treatnment projects with simlar
size and conplexity, with a mninumof 8 years of age.

b. Warranty covering the material and installation for a period of
10 years. Manufactures standard warranty shall provide the
foll owi ng cover age:
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1. Cover the installed noisture vapor treatnment, cenentious
materials, floor coverings and adhesives in the event that
treatnment is affected by vapor em ssion and/or pH | evels.

2. Evidence of product liability insurance policy with an
i nsurer of not less than an "A" rating fromone of the 4 nmajor
rating services. A certificate of insurance shall be delivered in
t he anobunt of $2, 000, 000. 00 per occurrence to the owner and the
general contractor as co-insured.

c. Installer shall provide proof of installer certification by the
Treat ment manufacturer and bondability in the anount of the
contract.

PART 3 EXECUTI ON
3.1 EXAM NATI OV VERI FI CATI ON OF CONDI TI ONS

The Contractor shall exam ne and verify that site conditions are in
agreement with the design package and shall report all conditions that wll
prevent a proper installation. The Contractor shall not take any
corrective action without witten perm ssion fromthe Government.

3.2 SURFACE PREPARATI ON

Fl ooring shall be in a smooth, true, |evel plane, except where indicated as
sl oped. Before any work under this section is begun, all defects such as
rough or scaling concrete, |ow spots, high spots, and uneven surfaces shal
have been corrected, and all damaged portions of concrete slabs shall have
been repaired as recommended by the flooring manufacturer. Concrete curing
conpounds, other than the type that does not adversely affect adhesion
shall be entirely renmoved fromthe slabs. Paint, varnish, oils, release
agents, sealers, waxers, and adhesives shall be renoved, as reconmended by
the flooring manufacturer. The contractor shall apply a floor
hardener/seal er to areas indicated on the contract draw ngs. Requirenents
for floor hardener/sealer is found in Section 03300 CAST-IN PLACE
STRUCTURAL CONCRETE

3.3 MJ STURE TEST

The concrete slab shall be allowed to cure for a period of at |east two
nmont hs and then exposed to air conditioning, etc. for the purpose of
acclimating the slab for at |east 3-weeks prior to taking the noisture test.
This time period may be shortened if use of the Relative Hum dity testing
determ nes a shorter curing/acclimation tinme period is required prior to
performng the noisture test. Resulting test holes in the concrete slab
shal |l be repaired by an approved nmet hod. The concrete slab shall be
protected fromthe weather by a Contracting Oficer's approved net hod
during the curing and acclimtion period. Concrete slab shall be tested for
noi sture em ssion rate and excessive alkalinity in accordance with ASTM F
1869 (anhydrous calciumchloride test) and Resilient Floor Covering
Institute (RFCl). Provide anhydrous calciumchloride at a rate of three
test in areas up to 1,000 square feet and one additional test per 1,000
square feet thereafter. Provide industry standard pH testing at the sane
rate.

3.4 I NSTALLATI ON OF VI NYL- COVPOSI TI ON TI LE
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Tile flooring shall be installed with adhesive in accordance with the
manufacturer's installation instructions. Tile lines and joints shall be
kept square, symetrical, tight, and even. Edge width shall vary as
necessary to maintain full-size tiles in the field, but no edge tile shal
be I ess than one-half the field tile size, except where irregul ar shaped
roonms make it inpossible. Flooring shall be cut to, and fitted around, al
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.
Edge tile shall be cut, fitted, and scribed to walls and partitions after
field flooring has been appli ed.

.5 | NSTALLATI ON OF SHEET VI NYL FLOORI NG

Sheet vinyl flooring shall be installed with adhesive and heat-wel ded seans
in accordance with the manufacturer's witten installation instructions.

Fl ooring shall be fitted to the room by hand cutting, straight scribing, or
pattern scribing as necessary to suit job conditions. Flooring shall be
cut to, and fitted around, all permanent fixtures, built-in furniture and
cabi nets, pipes, and outlets. Seans shall be cut by overl apping or

under scri bing as recommended by the manufacturer. Flooring shall be
installed with an integral coved base as indicated.

.6 I NSTALLATI ON OF RUBBER FLOORI NG

Rubber flooring for stair landing in conjunction with rubber stair trends
shall be installed with adhesive in accordance with the manufacturer's
witten installation instructions. Lines and joints shall be kept square,
symmetrical, tight, and even. Edge width shall vary as necessary to
maintain full-size tiles in the field, but no edge pieces shall be |ess
than one-half the field size, except where irregular shaped | andi ng make it
i npossi bl e. Edges shall be cut, fitted, and scribed to guardrail.

.7 | NSTALLATI ON OF FEATURE STRI PS

Edge strips shall be secured with adhesive as recomrended by the

manuf acturer. Edge strips shall be provided at |ocations where flooring
term nation is higher than the adjacent finished flooring, except at
doorways where threshol ds are provided.

.8 | NSTALLATI ON OF RESI LI ENT BASE

Wal | base shall be installed wi th adhesive in accordance with the
manufacturer's witten instructions. Base joints shall be tight and base
shall be even with adjacent resilient flooring. Voids along the top edge
of base at masonry walls shall be filled w th caul k.

.9 I NSTALLATI ON OF TREADS AND RI SERS

Stair treads and risers shall be installed with adhesive in accordance with
the manufacturer's witten installation instructions. Treads and risers
shall cover the full width of the stairs. Stairs wider than manufacturer's
standard | engths shall have equal |ength pieces butted together to cover
the treads.

.10 | NSTALLATI ON OF | NTEGRAL COVED BASE

Integral coved base shall be formed by extending the flooring material 150
mm onto the wall surface. Cove shall be supported by a plastic, rubber or
wood coved filler having a mninumradius of 19 mm Coved base shall be
installed with adhesive in accordance with the manufacturer's witten
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instructions. A nmetal or vinyl cap strip shall be provided at the top of
the base. Voids along the top edge of base at masonry walls shall be
filled with caul k.

11 CLEANI NG

| mredi atel y upon conpletion of installation of tile in a roomor an area,
flooring and adjacent surfaces shall be cleaned to renove all surplus
adhesive. After installation, flooring shall be washed with a cl eani ng
solution, rinsed thoroughly with clear cold water, and, except for rubber
tile, rubber stair treads, and VCT (Non-Static) given two coats of polish
in accordance with manufacturers witten instructions. After each polish
coat, floors shall be buffed to an even luster with an electric polishing
machi ne. Raised pattern rubber flooring, rubber tile and sheet rubber
flooring, rubber stair treads, and static control vinyl tile shall be

cl eaned and mai ntai ned as reconmended by the manufacturer

.12 PROTECTI ON

Fromthe time of laying until acceptance, flooring shall be protected from
damage as recomended by the flooring manufacturer. Flooring which becones
damaged, | oose, broken, or curled shall be renmoved and repl aced.

-- BEnd of Section --
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SECTI ON 09680

CARPET

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
designation only.

AVERI CAN ASSQOCI ATI ON OF TEXTILE CHEM STS AND COLCRI STS ( AATCC)

AATCC TM 16 (1993) Test Method: Colorfastness to Light

AATCC TM 134 (1991) Test Method: Electrostatic
Propensity of Carpets

AATCC TM 165 (1993) Test Method: Colorfastness to
Crocki ng: Carpets - AATCC Crockneter
Met hod

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

ASTM D 418 (1993; R 1997) Pile Yarn Fl oor Covering
Construction

ASTM D 1335 (1967; R 1972) Tuft Bind of Pile Floor
Coveri ngs

ASTM D 1423 (1992) Twist in Yarns by the

Di rect - Counti ng Met hod

ASTM D 3278 (1996) Test Methods for Flash Point of
Li quids by Small Scal e C osed- Cup Appar at us

ASTM E 648 (1997) Critical Radiant Flux of
Fl oor - Covering Systens Using a Radi ant
Heat Energy Source

ASTM F 1869 (1998) Measuring Misture Vapor Em ssion

of Concrete Sub-floors Using Anhydrous
Cal ci um Chl ori de

CARPET AND RUG | NSTI TUTE (CRI)

CRI 104 (1996) Commercial Carpet Installation
St andard

CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1630 Standard for the Surface Flammability of
Car pet and Rugs (FF 1-70)
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2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD- 01 Dat a
Car pet and Accessories; FIO
Manuf acturer's catal og data and printed docunentation stating physical
characteristics, durability, resistance to fading, and flanme resistance
characteristics for each type of carpet material and installation accessory.
SD- 04 Dr awi ngs
Installation; FIO
Three copies of drawi ngs indicating areas receiving carpet, carpet types,
textures and patterns, direction of pile, |location of seans, and |ocations
of edge nol di ng.
SD-06 Instructions
Car pet and Accessories; FIQO
Three copies of the manufacturer's printed installation instructions for
the carpet, including preparation of substrate, seam ng techniques, and
recomended adhesi ves and t apes.
SD- 09 Reports
Moi sture and Alkalinity Tests; FIO

Three copies of test reports of noisture and alkalinity content of concrete
slab stating date of test, person conducting the test, and the area tested.

SD- 13 Certificates
Car pet and Accessories; FIO
Certificates of conmpliance froma |aboratory accredited by the National
Laboratory Accreditation Programof the National Institute of Standards and
Technol ogy attesting that each type of carpet and carpet with cushion
material conforns to the standards specified.
SD- 14 Sanpl es
Car pet and Accessories; FIO
a. Carpet: Two "Production Quality" sanples 675 x 450 nm of each
carpet proposed for use, showing quality, pattern, and col or
speci fi ed.

b. Vinyl Mdldings: Two pieces of each type at |east 300 mm

SD-19 (Operation and Mi ntenance Manual s
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Car pet and Accessories; FIO

Three copies of carpet manufacturer's maintenance instructions describing
recomended type of cleaning equi prent and material, spotting and cl eani ng
nmet hods, and cl eani ng cycl es.

.3 REGULATORY REQUI REMENTS

Car pet and adhesives shall bear the Carpet and Rug Institute (CRI) Indoor
Air Quality (IAQ label. Carpet type bearing the |abel will indicate that
the carpet has been tested and neets the criteria of the CR |AQ Carpet
Testing Program and mnimzes the inpact on indoor air quality.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's ori ginal

wr appi ngs and packages clearly |abeled with the manufacturer's nane, brand
nane, size, dye lot nunber, and related information. WMaterials shall be
stored in a clean, dry, well ventilated area, protected from danage and
soi | i ng.

.5 ENVI RONVENTAL REQUI REMENTS

Traffic or novement of furniture or equipment in carpeted area shall not be
permtted for 24 hours after installation. Oher work which would danmage
the carpet shall be conpleted prior to installation of carpet.

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

PART 2 PRODUCTS

2.

1 CARPET TYPE AT BARRACKS BUI LDI NGS ( MOHAVWK SUPERTRON)

Carpet shall be first quality; free of visual blenishes, streaks, poorly
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and
manuf acturing defects. Carpet materials and treatnments shall be reasonably
nonal | ergeni c and free of other recognized health hazards. All grade
carpets shall have a static control construction which gives adequate
durability and performance.

.11 Physi cal Characteristics

Carpet shall conply with the follow ng:
a. Carpet Construction: Wven.
b. Type: Broadloom 3.6 m m nimum usabl e carpet w dth.
c. Pile Type: Level-Iloop
d. Pile Fiber: Comercial branded nylon continuous filament.

e. Pile or Wre Height: Mninum5.8 nm (.230 inch) in accordance
with ASTM D 418.

f. Yarn Ply: Mninum 2 in accordance with ASTM D 1423.
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g. Pitch: Mnimum 165 POB in accordance with ASTM D 418.

h. Rows per 25 mm (inch): 9.0.

i. Finished Pile Yarn Weight: Mninum1.02 kg per square neter.(30.0
0z per square yard) Thi s does not include wei ght of backings.
Wei ght shall be determined in accordance with ASTM D 418.

j. Pile Density: M ninum 4, 954.

k. Dye Method:

Yarn (or Skein) dyed.

|. Backing Materials: Backing materials shall be 100 percent
synt heti c.

1.2 Per f or mance Requi renents

a. Static Control: Static control shall be provided to permanently
control static buildup to less than 3.5 kV when tested at 20
percent relative humdity and 21 degrees C in accordance with
AATCC TM 134.

b. Flammbility and Critical Radiant Flux Requirenments: Carpet shall
conply with 16 CFR 1630.

c. Tuft Bind: Tuft bind force required to pull a tuft or |loop free
from carpet backing shall be a mninumd40 N average force for
| oop pile when tested in accordance with ASTM D 1335.

.2 CARPET TYPE AT SOLDI ER COVMUNI TY ( KARASTAN, OPULENT BLQOCK)

Carpet shall be first quality; free of visual blenishes, streaks, poorly
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and
manuf acturing defects. Carpet materials and treatnments shall be reasonably
nonal | ergeni ¢ and free of other recognized health hazards. Al grade
carpets shall have a static control construction which gives adequate
durability and performance.

2.1 Physi cal Characteristics

Carpet shall conply with the follow ng:
a. Carpet Construction: Wven
b. Type: Broadl oom 3.6 m mninum usabl e carpet w dth.
c. Pile Type: Patterned cut and | oop.
d. Pile Fiber: Comercial branded nylon continuous filament.

e. Pile or Wre Height: Mninum 6.4 nm (.253 inch) in accordance
with ASTM D 418.

f. Yarn Ply: Mninum 2 in accordance with ASTM D 1423.
g. Pitch: Mninmm 270 POB in accordance with ASTM D 418.
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h. Rows per 25 mm (inch): 9.4.

i. Finished Pile Yarn Weight: Mninum 1.42 kg per square neter
(42.0 oz per square yard). This does not include weight of
backi ngs. Wi ght shall be determ ned in accordance with ASTM D 418.

j. Pile Density: Mninum5, 976.
k. Dye Method: Yarn or Skein dyed.

|. Backing Materials: Backing materials shall be 100 percent
synt heti c.

2.2 Per f or mance Requi renents

a. Static Control: Static control shall be provided to
permanently control static buildup to less than 3.5 kV when tested
at 20 percent relative hunmidity and 21 degrees C in accordance
with AATCC TM 134.

b. Flammbility and Critical Radiant Flux Requirenments: Carpet
shall conply with 16 CFR 1630.

c. Tuft Bind: Tuft bind force required to pull a tuft or |oop
free from carpet backing shall be a mninum (40 N average force
for loop pile and 18 N average force for cut pile when tested in
accordance with ASTM D 1335.

3 CARPET TYPE AT BATTALI ON HEADQUATERS BUI LDI NGS ( KARASTAN, NOUVEAU)

Carpet shall be first quality; free of visual blenishes, streaks, poorly
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and
manuf acturing defects. Carpet materials and treatnments shall be reasonably
nonal | ergeni c and free of other recognized health hazards. Al grade
carpets shall have a static control construction which gives adequate
durability and performance.

. 3.1 Physi cal Characteristics

Carpet shall conply with the foll ow ng:
a. Carpet Construction: Wven.
b. Type: Broadloom 3.6 m m nimum usable carpet w dth
c. Pile Type: Level-Ioop.
d. Pile Fiber: Comercial branded nylon continuous filament.

e. Pile or Wre Height: Mninum 3.4 nm (.135 inch) in accordance
with ASTM D 418.

f. Yarn Ply: Mninum 2 in accordance with ASTM D 1423.
g. Gauge or Pitch: Mninum 216 POB in accordance with ASTM D 418.

h. Rows per 25 mm 9.0 M ni mum 354 per neter.
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i. Finished Pile Yarn Weight: M ninum 1017 per square neter. Thi s
does not include weight of backings. Wight shall be determ ned
in accordance with ASTM D 418.

j. Pile Density: 4,696.
k. Dye Method: Yarn (or Skein) dyed.

. Backing Materials: Primary backing materials shall be synthetic.
Secondary backing to suit project requirenents shall be those
customarily used and accepted by the trade for each type of
carpet, except when a special unitary back designed for gl uedown
i s provided.

3.2 Per f or mance Requi renents

a. Static Control: Static control shall be provided to permanently
control static buildup to less than 3.5 kV when tested at 20
percent relative humdity and 21 degrees C in accordance with
AATCC TM 134.

b. Flammbility and Critical Radiant Flux Requirenments: Carpet shal
comply with 16 CFR 1630. Carpet shall have a m ni mrum aver age
critical radiant flux of 0.45 watts per square centinmeter when
tested in accordance with ASTM E 648.

c. Tuft Bind: Tuft bind force required to pull a tuft or loop free
from carpet backing shall be a mninumd40 N average force for
| oop pile.

d. Additional Perfornmance Characteristics:

e. Colorfastness to Crocking: Dry and wet crocking shall conply with
AATCC TM 165 and shall have a mininumrating of step 4 on the
AATCC Col or Transference Chart for all colors.

f. Colorfastness to Light: Colorfastness to |light shall conply with
AATCC TM 16 and shall have a minimum 4 grey scale rating after 40
hour s.

g. Delamnation Strength: Delamnation strength for tufted car pet
with a secondary back shall be m ni mumof 440 N m

4  ADHESI VES AND CONCRETE PRI MER

Adhesi ves and concrete priners for installation of carpet shall be

wat er pr oof , nonfl ammabl e, neet |ocal air-quality standards, and shall be as
recomended by the carpet manufacturer. Seam adhesive shall be waterproof,
nonf | ammabl e, and nonstai ni ng as recomrended by the carpet manufacturer
Adhesi ves flashpoint shall be mninum 60 degrees C in accordance with ASTM
D 3278.

.5 MOLDI NG

Vi nyl mol di ng shall be heavy-duty and designed for the type of carpet being
installed. Floor flange shall be a mnimum50 nm wi de. Color shall be as
sel ected by the Contracting Oficer to match carpet.

6 TAPE
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Tape for seans shall be as recommended by the carpet nmanufacturer for the
type of seamused in installation

.7 COLOR, TEXTURE, AND PATTERN

Col or, texture, and pattern shall be as indicated on the draw ngs.

.8 CONCRETE MO STURE VAPCOR TREATMENT

Concrete sub-floors exceeding 3 | bs./1000 square feet/24 hrs. of vapor

em ssion and a pH |l evel greater than 10, shall receive noisture vapor
treatment (hereafter stated as "Treatnent”). Treatnent shall reduce

em ssion levels to 3 I bs./1000 square feet/24 hrs. or |ower (provide
testing after curing of Treatnent to verify that Treatnment has reduced

em ssion to 3 | bs./1000 square feet/24 hrs. or lower), lower pHlevels to
10 or lower, and provide a suitable surface for the bonding of floor
covering materials. The Treatnent shall not produce detrinmental conditions
to the concrete slab or the floor covering materials by producing too | ow

| evel s of emission or pH Treatnent material will consist of a two
conponent penetrating polymer with el astoneric properties and vapor control
at joints and cracks. The Treatnent material shall be specifically
fornmulated for flooring treatnent. Installed Treatnment material shall be
conpatible with the flooring adhesives. A witten statenent stating
conpatibility fromthe Treatnment manufacturer shall be submitted to the
Contracting O ficer. Treatnent manufacturer and installer will provide
proof of the foll ow ng:

a. Evidence of 5 successful floor Treatnment projects with simlar
size and conplexity, with a mninumof 8 years of age.

b. Warranty covering the material and installation for a period of
10 years. Manufactures standard warranty shall provide the
fol |l owi ng cover age:

1. Cover the installed noisture vapor treatnment, cenentious
materials, floor coverings and adhesives in the event that
treatnment is affected by vapor em ssion and/or pH | evels.

2. Evidence of product liability insurance policy with an
i nsurer of not less than an "A" rating fromone of the 4 najor
rating services. A certificate of insurance shall be delivered in
t he anmobunt of $2, 000, 000. 00 per occurrence to the owner and the
general contractor as co-insured.

c. Installer shall provide proof of installer certification by the
Treat ment manufacturer and bondability in the anount of the
contract.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Carpet shall not be installed on surfaces that are unsuitable and will
prevent a proper installation. Holes, cracks, depressions, or rough areas
shal |l be repaired using material recomended by the carpet or adhesive
manuf acturer. Floor shall be free of any foreign materials and swept broom
cl ean. Before begi nning work, subfloor shall be tested with glue and
carpet to determ ne "open tinme" and bond.
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2 MJ STURE TEST

The concrete slab shall be allowed to cure for a period of at |east two
nmont hs and then exposed to air conditioning, etc. for the purpose of
acclimating the slab for at |east 3-weeks prior to taking the noisture test.
This time period may be shortened if use of the Relative Hum dity testing
determ nes a shorter curing/acclimation tinme period is required prior to
performng the noisture test. Resulting test holes in the concrete slab
shal |l be repaired by an approved met hod. The concrete slab shall be
protected fromthe weather by a Contracting O ficer's approved net hod
during the curing and acclimtion period. Concrete slab shall be tested for
noi sture em ssion rate and excessive alkalinity in accordance with ASTM F
1869 (anhydrous calciumchloride test) and Resilient Floor Covering
Institute. Provide anhydrous calciumchloride at a rate of three test in
areas up to 1,000 square feet and one additional test per 1,000 square feet
thereafter. Provide industry standard pH testing at the sane rate.

.3 PREPARATI ON OF CONCRETE SUBFLOOR

Installation of the carpeting shall not conmence until concrete substrate
is at least 90 days old. The concrete surfaces shall be prepared in
accordance with instructions of the carpet nmanufacturer. The contractor
shall apply a floor hardener/sealer to areas indicated on the contract

drawi ngs. Requirenments for floor hardener/sealer is found in Section 03300
CAST-1 N PLACE STRUCTURAL CONCRETE. Type of concrete seal er shall be

conpati ble with the carpet.

.4 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's instructions
and CRI 104. Edges of carpet neeting hard surface flooring shall be
protected with nolding. Installation shall be in accordance with the
nmol di ng manufacturer's instructions.

.4.1 Broadl oom I nstall ati on

Br oadl oom carpet shall be installed direct glue down and shall be snooth,
uniform and secure, with a m ninumof seans. Seans shall be uniform
unnoti ceable, and treated with a seam adhesive. Side seans shall be run
toward the |ight where practical and where such | ayout does not increase

t he nunber of seanms. Breadths shall be installed parallel, with carpet
pile in the sanme direction. Patterns shall be accurately matched.

Cutouts, as at door janbs, colums and ducts shall be neatly cut and fitted
securely. Seans at doorways shall be | ocated parallel to and centered
directly under doors. Seans shall not be nmade perpendicul ar to doors or at
pi vot points. Seans at changes in directions of corridors shall follow the
wall line parallel to the carpet direction. Corridors with widths |ess
than 1.8 m shall have the carpet laid | engthwi se down the corridors.

.5 CLEANI NG AND PROTECTI ON

.5.1 d eani ng

After installation of the carpet, debris, scraps, and other foreign matter
shal |l be renoved. Soiled spots and adhesive shall be renoved fromthe face
of the carpet with appropriate spot renover. Protruding face yarn shall be
cut off and renoved. Carpet shall be vacuuned cl ean
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5.2 Pr ot ecti on

The installed carpet shall be protected fromsoiling and damage w th heavy,
rei nforced, nonstaining kraft paper, plywood, or hardboard sheets. Edges
of kraft paper protection shall be | apped and secured to provide a
continuous cover. Traffic shall be restricted for at |east 45 hours.
Protective covering shall be renoved when directed by the Contracting

Oficer.

.6 REMNANTS

Remmants remaining fromthe installation, consisting of scrap pieces nore
than 600 mm in dinmension with nore than 0.6 square neters total, shall be
provi ded. Non-retained scraps shall be renpbved fromsite.

-- BEnd of Section --
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SECTI ON 12320

CABI NETS AND COUNTERTCPS

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
designation only.
BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)
BHMA ANSI / BHVA A156. 9 (1994) Cabi net Hardware
KI TCHEN CABI NET MANUFACTURERS ASSQOCI ATI ON ( KCVA)
KCVA ANSI / KCVA Al61.1 (1995) Recommended Performance &
Construction Standards for Kitchen and
Vanity Cabinets
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA LD 3 (1995) Hi gh-Pressure Decorative Lani nates

.2 DESI GN

Cabi nets shall be wood, factory-fabricated and finished in the

manuf acturer's standard sizes and finishes of the type, design, and
configuration indicated. Cabinets shall be constructed as specified and
shal |l neet the requirenents of KCMA ANSI/KCVA A161.1. Wall and base

cabi net assenblies shall consist of individual units joined into continuous
sections. Fastenings shall be acconplished to permt renoval and

repl acenent of individual units without affecting the remai nder of the
installation. Counters shall be provided with watertight sink rimwhen

i ndi cated. Drawers shall be renovable and shall be equi pped with position
stops to avoid accidental conplete withdrawals. Shelves shall be fixed or
adj ust abl e as i ndi cat ed.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Cabi nets and Countertops; FIO

Manufacturer's printed data, catal og cuts, installation and cl eaning
i nstructions.
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SD- 04 Dr awi ngs
Cabi nets and Countertops; FIO

Drawi ngs showi ng each type of cabinet and related item and clearly

i ndi cating the conplete plan, location, and el evati ons of the cabinets and
accessories and pertinent details of construction, fabrication, and
attachnents.

SD- 09 Reports
Cabi nets and Countertops; FIO

Test reports certifying that all cabinets conply with the requirenments of
KCVA ANSI/ KCVA A161.1. Tests shall be conducted by independent

| aboratories approved by KCMA. KCMA certification seals affixed to the
cabinets will be accepted in lieu of certified test reports.

SD- 14 Sanpl es
Cabi nets and Countertops; FIO

In I'ieu of individual sanples, conplete mninumsize cabinets may be
furni shed as sanples. Mock-up units are not acceptable. Sanples shall be
of sufficient size to show color, pattern, and nmethod of assenbly.

a. Counter top and backsplash - One section, containing both.
b. Door and drawer front - One of each, w th hardware nounted.
c. Melamne plastic color sanples approximately 50 x 75 nmm si ze.
d. Color sanples approximately 50 x 75 nm si ze.

1.4 DELI VERY AND STORAGE

Cabi nets shall be delivered to the jobsite wapped in a protective
covering. Cabinets shall be stored in accordance with manufacturer's
recommendati ons in an adequately ventilated, dry location that is free of
dust, water, or other contam nants and in a manner to permt access for

i nspection and handling. Cabinets shall be handl ed carefully to prevent
damage to the surfaces. Damaged itens that cannot be restored to |ike-new
condition shall be repl aced.

PART 2 PRODUCTS
2.1 CABI NETS

Wal | and base cabinets shall be of the same construction and sane outside
appearance. Door design shall be solid flush face. Shelves shall be fully
adjustabl e as indicated. Adjustable shelves shall be capable of adjusting
on approximately 75 mmincrenents. Shelves shall be supported by
self-locking clips. dips (shelf rests) shall be approximately 8 nmin
diameter by 40 mmlong. dCdips shall be inserted into borings for the shelf
adjustnents. Shelves for nortise nmounted shelf standards shall be B04071
wi th B04091 shelf rests. Shelves shall be mninum 19 nmthick plywood.
Drawer fronts shall be hardwood pl ywood to match cabi net door construction.

2.1.1 Frame Type Cabi nets
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The cabinets shall be constructed with franme fronts and solid ends, or
frame construction throughout. Franme nmenbers shall be 19 nmthick by 38 mm
wi de; kiln-dried hardwood, glued together, and shall be either nortised and
tenoned, dovetailed or dowel ed, nailed, stapled or screwed. Top and bottom
corners shall be braced with either hardwood bl ocks that are gl ued together
with water resistant glue and nailed in place, or netal or plastic corner
braces. Backs of base and tall cabinets shall be 9 nmmthick hardwood or
hardboard as indicated. Bottons of cabinets shall be minimm 19 mmthick

pl ywood good grade and shall be braced with wood nenbers glued in place.
Cabi net ends shall be 19 nmthick hardwood pl ywood.

.2 COUNTERTCOPS AND BACKSPLASH

Countertop and backspl ash shall be constructed of 19 nm thick plywod and
shall be fully formed type. Fully formed type or square edge shall be a
unit with shaped edges usi ng wood nose nol di ng at counter edge and shal

i ncl ude a separate backspl ash. Backsplash shall be not |ess than 90 mm
high. Edging and trimshall consist of plastic lamnate cut and fitted to
all exposed edges. End splashes constructed of 19 nm pl ywood shall be
suppl i ed.

.3 ( DELETED)
.4 FI NI SH
.4.1 Cabi net Fini sh

Cabi nets shall be provided with a factory-applied durable plastic |amnate
finish in accordance with KCMA ANSI/KCVA A161.1 requirenments and of a type
standard with the manufacturer. Exposed exterior surfaces and sem -exposed
interior surfaces shall be nelam ne plastic finish.

.4.2 Mel am ne Lam nated Interior Cabinet Finish

Pl ywood or tenpered hardboard cabi net backs shall be finished with a
nmel am ne | am nate on the exposed side. Shelves shall be covered on both
sides with a | am nated nel am ne finish. Mel amne |am nate shall conformto
the requirenents of NEMA LD 3 and | am nate adhesive shall be contact type
applied to both surfaces.

.4.3 Mel am ne Lam nates on Countertops

Conti nuous sheets of |ongest |engths practicable shall be provided. Joints
in surface sheeting shall be tight and flush and held to a practicable

m ni mum \Wen the countertop and backsplash are two separate units, GP50
plastic | am nate shall be used. Plastic |amnate shall conformto the
requi renents of NEMA LD 3 and plastic | am nate adhesive shall be contact
type applied to both surfaces.

.4.4 Backer Sheets and Cabi net Liner

Backer Sheets of high pressure plastic |am nate, shall conformto NEMA LD 3,
Grade BK20 and shall be applied to the underside of all core materi al
Cabinet liner shall conformto NEMA LD 3, Grade CL20 and shall be applied
to cabinet interiors.

.5 HARDWARE
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Hardwar e shall conformto BHVA ANSI/BHVA A156.9, shall be suitable for
cabi net use, and shall include all m scellaneous hardware for a conplete
installation. Door hinges shall be self-closing type. Drawer runners
shall have nylon rollers standard with the manufacturer. The types and
fini shes of hardware shall be as foll ows:

BHVA DESI GNATI ON

TYPE NUVBER FI NI SH
HI NGES B01251 (SELF CLCSI NG 1 PER DOOR 626
DOOR PULLS B0211 1 PAIR PER DOOR 626
DRAVWER SLI DES B05051 1 PAIR PER DRAVER 603
DRAVER PULL B02011 1 PER DRAVER 626
SHELF RESTS B04013 4 PER SHELF PLUS 626

50 PERCENT EXTRA

2.6 COLOR, TEXTURE, AND PATTERN

Desi gn, color, and finish shall be as indicated.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Cabi nets shall be installed level, plunb, and true to Iine, and shall be
attached to the walls or floors with suitable devices to securely anchor
each unit. Countertops, accessories, and hardware shall be installed as
indicated. Installation shall be in accordance with the manufacturer's
approved printed instructions. The inner edge of sink cut-outs in

| am nated plastic tops shall be painted with a coat of senigl oss enanel
pai nt and sink flanges shall be set in a bed of sealant. Cdoser and filler
strips and finish noldings shall be provided as required. Prior to fina
acceptance, doors shall be aligned, and hardware shall be adjusted.

3.2 CLEANI NG

Cabi net and countertop surfaces shall be cleaned in accordance with
manuf acturer's instructions.

-- BEnd of Section --
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PART 1 GENERAL

1.

1 REFERENCES
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SECTI ON 15400

PLUMBI NG, GENERAL PURPCSE

The publications listed below forma part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 700

ARl 1010

(1995) Specifications for Fluorocarbon and
O her Refrigerants

(1994) Sel f-Contai ned,
Mechani cal | y- Ref ri gerat ed Dri nki ng- Wat er
Cool ers

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 721.10.1

ANSI 721.10.3

ANSI Z721. 22

(1993; Z21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. | Storage \Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

(1993; Z21.10.3a; Z21.10.3b) Gas Water
Heaters Vol. 11l Storage, Wth Input
Rat i ngs Above 75,000 Btu Per Hour

Crcul ati ng and | nstantaneous Water Heaters

(1986; Z21.22a) Relief Valves and
Aut omatic Gas Shutoff Devices for Hot
Wat er Supply Systens

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

ASTM A 53

ASTM A 74

ASTM A 105/ A 105M

ASTM A 193/ A 193M

ASTM A 515/ A 515M

(1997) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, W&l ded and Seani ess

(1996) Cast Iron Soil Pipe and Fittings

(1996) Carbon Steel Forgings for Piping
Appl i cations

(1997a) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Servi ce

(1992) Pressure Vessel Plates, Carbon
Steel, for Internediate- and
Hi gher - Tenperature Service
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ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM E

ASTM F

ASHRAE

ASHRAE

516/ A 516M

733

888

32

88

88M

370

641

813

828

564

920

2822

3308

3311

409

WBRFYOO0

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and
Lower - Tenper ature Service

(1993) Wl ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(1996) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

(1996) Sol der Met al

(1996) Seam ess Copper Water Tube

(1996) Seam ess Copper Water Tube (Metric)

(1992) Copper Sheet and Strip for Building
Construction

(1993) Seaml ess and Wl ded Copper
Distribution Tube (Type D)

(1993) Liquid and Paste Fl uxes for

Sol dering Applications of Copper and
Copper All oy Tube

(1992) Making Capillary Joints by

Sol dering of Copper and Copper Alloy Tube
and Fittings

(1995a) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings

(1995) El astoneric Joint Seal ants
(1991; R 1997) Asphalt Roof Cenent
(1991a) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(1995) ASTM Ther nmonet ers
(1995) Thernopl astic Accessible and

Repl aceabl e Pl astic Tube and Tubul ar
Fittings

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

34

90.1

(1992; Addenda a-j) Nunber Designation and
Safety Classification of Refrigerants

(1989; 90.1b; 90.1c; 90.1d; 90.1e; 90.1g;
90.1i) Energy Efficient Design of New
Bui | di ngs Except Low Ri se Residenti al
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME
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Bui | di ngs

ASME | NTERNATI ONAL ( ASME)

Al12.1.2

All12. 6. 1M

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12

Bl. 2

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B36.

B40.

18.

19.

19.

19.

19.

21.

. 36.

0.1

3

4

5

12

15

18

21

34

39

19M

1M

1M

2M

3M

4M

1M

2M

(1991) Air Gaps in Plunmbing Systens

(1997) Supports for O f-the-Fl oor Pl unbing
Fi xtures for Public Use

(1996) Plunbing Fixture Fittings
(1994) Enanel ed Cast Iron Pl unbing Fixtures

(1995; Errata) Vitreous China Pl unbing
Fi xtures

(1987; R 1996) Stainless Steel Plunbing
Fi xtures (Designed for Residential Use)

(1994; Errata Nov 1996) Porcel ai n Enanel ed
Formed Steel Plumbing Fixtures

(1991) Fl oor Drains
(1991) d eanouts

(1983; R 1992) Pipe Threads, Ceneral
Pur pose (I nch)

(1992) Malleable Iron Threaded Fittings
(1992) Gray Iron Threaded Fittings

(1996) Pipe Flanges and Fl anged Fittings
NPS 1/2 thru NPS 24

(1991) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1996) Val ves - Flanged, Threaded, and
Wl di ng End

(1986; R 1994) Malleable Iron Threaded
Pi pe Uni ons O asses 150, 250, and 300

(1992; B31.5a) Refrigeration Piping
(1985; R1994) Stainless Steel Pipe

(1991) Gauges - Pressure Indicating D al
Type - El astic El enment
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ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VI, Pressure Vessels Division 1
- Basic Coverage

ASME CSD-1 (1995; CSD-1a; CSD-1b) Controls and Safety
Devices for Automatically Fired Boilers

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE ANSI / ASSE 1001 (1990) Pipe Applied Atnospheric Type
Vacuum Br eaker s

ASSE 1002 (1986) water C oset Flush Tank Ball Cocks

ASSE ANSI / ASSE 1003 (1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

ASSE 1005 (1986) Water Heater Drain Valves -
3/4-Inch Iron Pipe Size

ASSE ANSI / ASSE 1006 (1989) Residential Use (Househol d)
Di shwashers

ASSE ANSI/ ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE ANSI/ ASSE 1012 (1995) Backflow Preventers with
I nt er nedi at e At nospheric Vent

ASSE 1013 (1993) Reduced Pressure Principle Backfl ow
Preventers

ASSE 1018 (1986) Trap Seal Priner Valves \Water
Supply Fed

ASSE ANSI / ASSE 1037 (1986; Rev thru Mar 1990) Pressurized

Fl ushi ng Devi ces (Flushoneters) for
Pl umbi ng Fi xtures

ASSE 1037 (1990) Performance Requirenent for
Pressuri zed Fl ushi ng Devi ces
(Flushoneters) for Plunmbing Fixtures

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AVWMA- 01 (1995) Standard Met hods for the
Exami nation of Water and Wastewat er
AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C203 (1991) Coal -Tar Protective Coatings and

Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C606 (1987) G ooved and Shoul dered Joints

AWM D100 (1996) Wl ded Steel Tanks for Water Storage

SECTI ON 15400 Page 7
( Am 0004)



WBRFYOO0

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification
CAST IRON SO L PIPE I NSTI TUTE (Cl SPI)

Cl SPI 301 (1995) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

Cl SPI 310 (1995) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

Cl SPI  HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATI ONS ( CFR)

10 CFR 430 Ener gy Conservation Program for Consumer
Product s

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-238 (Rev B) Seat, Water d oset

CID A-A-240 (Rev A) Shower Head, Ball Joint
COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA- 02 (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS ( CABO

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buildings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTRCL AND HYDRAULI C RESEARCH
( FCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Control
HYDRAULI C | NSTI TUTE (HI)

H ANSI/H 1.1-1.5 (1994) Centrifugal Punps
| NTERNATI ONAL ASSQOCI ATI ON OF PLUMBI NG AND MECHANCI AL OFFI Cl ALS

| APMO ANSI /| APMO Z124. 1 (1995) Plastic Bathtub Units
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| APMO ANSI /| APMO Z124.5 (1997) Plastic Toilet (Water C osets) Seats

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for CGeneral Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MBS SP-78 (1987; R 1992) Cast Iron Plug Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - V&l di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ASSOCI ATI ON OF PLUMBI NG HEATI NG COOLI NG CONTRACTORS
( NAPHCC)
NAPHCC- 01 (1996) National Standard Pl unbi ng Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA 250 (1991) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA NFPA 54/ ANSI 7223.1 (1996; Errata) National Fuel Gas Code
NFPA 90A (1996) Installation of Air Conditioning

and Ventilating Systens
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PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors w th Appendi x of
Sizing and Installation Data
PDI WH 201 (1992) wWater Hanmer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 1508 (1996) Hose d anps

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Nov 1997) Househol d

El ectric Storage Tank Water Heaters
UL 430 (1994; Rev thru Oct 1996) Waste Di sposers
UL 749 (1997) Househol d Di shwashers

.2 STANDARD PRODUCTS

Specified materials and equi pnment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pmrent shall essentially duplicate equipnent that has
performed satisfactorily at |least two years prior to bid opening.

.3 PERFORMANCE REQUI REMENTS
.4 ELECTRI CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, |INTERIOR  El ectrical

nmot or-driven equi pnent specified herein shall be provided conplete with
motors. Equi pnent shall be rated at 60 Hz, single phase, ac unless
otherw se indicated. Were a notor controller is not provided in a
nmotor-control center on the electrical drawings, a notor controller shall
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thermnal -overl oad protection in each ungrounded conduct or,
auxiliary contact, and other equipnment, at the specified capacity, and

i ncluding an all owabl e service factor.

.5  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Vi br ati on- Absor bi ng Features; FIQO

Details of vibration-absorbing features, including arrangenment, foundation
pl an, di mensi ons and specifications.

SD- 04 Dr awi ngs

SECTI ON 15400 Page 10
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Pl unmbi ng System FI O

Detail drawi ngs consisting of illustrations, schedul es, perfornance charts,
i nstructions, brochures, diagranms, and other information to illustrate the
requi renents and operations of each system Detail draw ngs for the

conpl ete pl unbi ng system i ncl udi ng piping |ayouts and | ocati ons of
connections; dinmensions for roughing-in, foundation, and support points;
schematic diagrans and wiring diagranms or connection and interconnection

di agranms. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \ere piping and equi prent are to be supported
other than as indicated, details shall include |Ioadings and proposed

support nethods. Mechanical drawi ng plans, elevations, views, and details,
shall be drawn to scale.

El ectrical Schematics; FIO

Conpl ete electrical schematic lineless or full line interconnection and
connection diagramfor each piece of mechanical equipnent having nore than
one automatic or nmanual electrical control device.

SD-06 I nstructions
Pl unmbi ng System FI O

Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's recommendations for the installation of bell and spigot and
hubl ess joints for cast iron soil pipe.

SD- 09 Reports
Tests, Flushing and Disinfection; FIO

Test reports in booklet formshowing all field tests perfornmed to adj ust
each conponent and all field tests perforned to prove conpliance with the
specified performance criteria, conpletion and testing of the installed
system Each test report shall indicate the final position of controls.

Backfl ow Preventi on Assenbly Tests; FIQO

Certification of proper operation shall be as acconplished in accordance
with state regul ations by an individual certified by the state to perform
such tests. |If no state requirenent exists, the Contractor shall have the
manuf acturer's representative test the device, to ensure the unit is
properly installed and perform ng as i ntended. The Contractor shal
provide witten docunentation of the tests perforned and signed by the

i ndi vidual performng the tests.

SD- 13 Certificates
Mat eri al s and Equi prent; FI QO

VWere materials or equi pnent are specified to conply with requirenents of
AGA, or ASME, proof of such conpliance. The label or listing of the
specified agency will be acceptable evidence. In lieu of the |abel or
listing, a witten certificate nmay be submtted from an approved,

nati onal ly recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conformto the

requi renents and testing nmethods of the specified agency. Where equi pnent
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is specified to conformto requirenents of the ASME Boil er and Pressure
Vessel Code, the design, fabrication, and installation shall conformto the
code.

Bolts; FIO

Witten certification by the bolt manufacturer that the bolts furnished
conply with the specified requirenents. The certification shall include
illustrations of product-required markings, the date of manufacture, and

t he nunber of each type of bolt to be furnished based on this certification

SD-19 (Operation and Mi ntenance Manual s
Pl unmbi ng System FI O

Si x copies of the operation manual outlining the step-by-step procedures
required for systemstartup, operation and shutdown. The manual shal

i ncl ude the manufacturer's name, nodel nunber, service manual, parts list,
and brief description of all equipnment and their basic operating features.
Si x copies of the mmintenance nanual |isting routine maintenance
procedures, possible breakdowns and repairs. The manual shall include

pi pi ng and equi prent | ayout and sinplified wiring and control diagrans of
the systemas installed. Instructions and maintenance nmanual s shall be
subm tted for approval 30 days follow ng CQC approval of

equi prent/ mat eri al s.

1.6 REGULATORY REQUI REMENTS
Pl umbi ng work shall be in accordance with NAPHCC- 01.

1.7 PRQIECT/ SI TE CONDI Tl ONS
The Contractor shall become famliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS

2.1 MATERI ALS
Materials for various services shall be in accordance with TABLES | and I1.

Pi pe schedul es shall be selected based on service requirenents. Pipe

fittings shall be conpatible with the applicable pipe materials. Pipe
t hreads (except dry seal) shall conformto ASME Bl1.20.1. WMaterial or
equi prent contai ning | ead shall not be used in any potable water system
Hubl ess cast-iron soil pipe shall not be installed underground, under
concrete floor slabs, or in crawl spaces bel ow kitchen fl oors.

2.1.1 Pi pe Joint Materials

Hubl ess cast-iron soil pipe shall not be used under ground. Joints and
gasket materials shall conformto the foll ow ng

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: ClSPI 310

b. Coupling for Steel Pipe: AWWA C606.

c. Flange Gaskets: CGaskets shall be nade of non-asbestos material in
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accordance with ASME B16.21. Gaskets shall be flat, 1.6 mm (1/16
i nch) thick, and contain Aram d fibers bonded with Styrene

But adi ene Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets
shall be the full face or self centering flat ring type. Gaskets
used for hydrocarbon service shall be bonded with NBR

d. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

e. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

f. Brazing Flux: Flux shall be in paste or liquid formappropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.
Silver brazing materials shall be in accordance with AWS A5. 8.

g. Solder Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinmony.

h. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

i. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

j. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

k. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MsS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internmediate strength with material conformng to ASTM
A 193/ A 193M

2.1.2 M scel | aneous Materials
M scel | aneous materials shall conformto the follow ng:

a. Water Hammer Arrester: PDI WH 201.

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.

c. Asphalt Roof Cenent: ASTM D 2822.

d. Hose danps: SAE J 1508.

e. Supports for O f-The-Fl oor Plunmbing Fixtures: ASME Al12.6.1M

f. Metallic deanouts: ASME All2.36.2M

g. Plunbing Fixture Setting Conmpound: A prefornmed flexible ring seal
nmol ded from hydrocarbon wax material. The seal material shall be

nonvol atil e nonasphaltic and contain germ cide and provide
wat ertight, gastight, odorproof and verm nproof properties.
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h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.

i. Hypochlorites: AWM B300.

j. Liquid Cnhlorine: AWWA B301

k. GGauges - Pressure and Vacuum Indicating D al Type - Elastic
El enent: ASME B40. 1.

. Thernmoneters: ASTME 1.
2.1.3 Pi pe Insul ation Materi al

Insul ation shall be as specified in Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.3 VALVES

Val ves shall be provided on supplies to equi prent and fixtures. Valves 65
mm (2-1/2 inches) and smaller shall be bronze with threaded bodies for
pi pe and sol der-type connections for tubing. Valves 80 mm (3 inches) and
| arger shall have flanged iron bodies and bronze trim Pressure ratings
shal | be based upon the application. Valves shall conformto the foll ow ng
st andar ds:

Descri ption St andard
Cast-lron Gate Val ves, Flanged and

Thr eaded Ends M5S SP-70

Cast-1ron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71

Bal | Val ves with Fl anged Butt-Wl di ng Ends

for Ceneral Service MBS SP-72

Bal | Val ves Threaded, Socket-\Wel di ng,

Sol der Joi ntand Fl ared Ends M5S SP-110
Cast-lron Plug Val ves, Flanged and MBS SP-78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
Steel Valves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Fl anged and MBS SP- 85
Thr eaded Ends

Vacuum Rel i ef Val ves ASSE ANSI / ASSE 1001

Wat er Pressure Reduci ng Val ves ASSE ANSI / ASSE 1003

SECTI ON 15400 Page 14
( Am 0004)



WBRFYOO0

Descri ption St andard

Water Heater Drain Val ves ASSE 1005

Trap Seal Prinmer Val ves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z721.22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Safety Code No., Part CW
Article 5

2.3.1 Hose Bi bs

Hose Bi bs wi th vacuum breaker backfl ow preventer shall be brass with 20 mm
(3/4 inch) male inlet threads, hexagon shoul der, and 20 nmm (3/4 inch)

hose connection. Hose Bib handle shall be securely attached to stem

VWere indicated on draw ngs, provide hose bibbs integral with recessed wall
hydrant boxes with bronze box construction, chronme plated finish, integra
vacuum beaker, hinged | ocking cover and tee handl e key.

2.3.2 Lawn Faucets

Lawn faucets shall be brass, with either straight or angle bodies, and
shal |l be of the conpression type. Body flange shall be provided with
internal pipe thread to suit 20 mm (3/4 inch) pipe. Body shall be
suitable for wench grip. Faucet spout shall have 20 mm (3/4 inch) exposed
hose threads. Faucet handle shall be securely attached to stem

2.3.3 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature element of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their maxi numcapacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 59 kW (200,000 Btuh) shall have 20
mm (3/4 inch) mnimuminlets, and 20 mm (3/4 inch) outlets. Relief

val ves for systens where the maxi mumrate of heat input is greater than 59
kw (200, 000 Btuh) shall have 25 mm (1 inch) mninuminlets, and 25 mm (1
inch) outlets. The discharge pipe fromthe relief valve shall be the size
of the valve outlet.

2.3. 4 Thernmpstatic M xing Val ves

M xi ng val ves, thernostatic type, shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the m xing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, or copper. The valve shall be equi pped with necessary
stops, check val ves, unions, and sedinent strainers on the inlets. M xing
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val ves shall maintain water tenperature within 2 degrees C of any setting.
The m xi ng val ve shall be suitable for use with hot water return systens.
Factory assenbl ed hi gh-low mani fold m xi ng systens shall be provided as

i ndicated on the contract drawings. Pressured drop thru m xing val ves and
mani fol ded m xi ng systens shall be limted to 34.5 Kpa (5 psig).

Thernostatic m xing val ve assenbly flow rates shall be as foll ows:

Buil ding BN-1 and BN 2: 1.17 L/S.
Bui | di ng BK-1 and BK-2: 3.66 L/S.
Bui | di ng SCB- 1: 3.47 L/ S

.3.5 Pressure Reduci ng Val ves

Automatic, hydraulically controlled, pressure reducing val ve capabl e of
automatically reducing a higher inlet water pressure to a constant |ower
outl et water pressure regardless of changing flow rates and/or varying
inlet water pressure. The pressure reducing valve assenbly size, capacity,
flow characteristics, pressure drop, and pressure setting as indicated on
drawi ngs. The val ve assenbly shall be equi pped with gauges, reducers,

uni ons, by-pass valve, isolation valves, Y-strainers, position indicators,
flo-clean strainers, limt switches, and adjustable closing feature.

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC-01.
Fi xtures for use by the physically handi capped shall be in accordance wth
CABO Al117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
t hr oughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanmel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi t h appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equi pnent requiring connections to the drai nage
system except grease interceptors, shall be equipped with a trap. Brass
expansi on or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chrom umplated pipe, valves, and fittings shall be
provi ded where exposed to view. Fixtures with the supply discharge bel ow
the rimshall be equi pped with backflow preventers. Internal parts of
flush and/or flushoneter val ves, shower m xing val ves, shower head face
pl ates, pop-up stoppers of |avatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin
fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
comercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 82 degrees C (180
degrees F) water tenperature. Plunbing fixtures shall be as indicated in
par agr aph PLUMBI NG FI XTURE SCHEDULE

.4.1 Lavatori es

Enanel ed cast-iron |avatories shall be provided with two cast-iron or stee
brackets secured to the underside of the apron and drilled for bolting to
the wall in a nanner simlar to the hanger plate. Exposed brackets shal

be porcelain enaneled. Vitreous china |avatories shall be oval, countertop
type for use in barracks buildings.

SECTI ON 15400 Page 16
( Am 0004)



2

2.

WBRFYOO0

.4.2 Aut omat i ¢ Fl ushi ng System

Fl ushi ng system shall consist of solenoid-activated flush valve with

el ectrical -operated |ight beam sensor to energize sol enoid. Flushing
devi ces shall be provided as described in paragraph FI XTURES AND FI XTURE
TRIMM NGS. Provide 24V/ 115V transforners as required.

.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundati on For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backfl ow preventers

wi th internedi ate atnmospheric vent shall conformto ASSE ANSI/ASSE 1012
Reduced pressure principle backflow preventers shall conformto ASSE 1013.
Hose connecti on vacuum breakers shall conformto ASSE ANSI/ASSE 1011. Pipe
appl i ed atmospheric type vacuum breakers shall conformto ASSE ANSI/ ASSE
1001. Air gaps in plunmbing systens shall conformto ASME A112.1.2. Provide
indirect drain lines to floor sinks as required.

.6 DRAI NS

.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a gal vani zed body, integra
seepage pan, and adjustable perforated or slotted chrom um pl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofi ng menbrane is installed. Drains shall be of double drai nage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
shal |l be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing menbrane to the seepage pan w t hout damagi ng the
flashing or waterproofing menbrane shall be provided when required. Drains
shal |l be provided with threaded or caul ked connection. In lieu of a

caul ked joint between the drain outlet and waste pipe, a neoprene rubber
gasket conformng to ASTM C 564 may be installed, provided that the drain
is specifically designed for the rubber gasket conpression type joint.

Fl oor and shower drains shall conformto ASME Al12.21. 1M

.6.1.1 Drai ns and Backwat er Val ves

Drai ns and backwater valves installed in connection w th waterproofed
floors or shower pans shall be equipped with bolted-type device to securely
clanmp fl ashi ng.

.6.2 Area Drains

Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 300 mm (12 inch) nomnal overall wi dth or diameter and 250 mm (10
inch) nominal overall depth. Drains shall be cast iron with

manuf acturer's standard coating. Gate shall be easily lifted out for
cleaning. CQutlet shall be suitable for inside caul ked connection to drain
pi pe. Drains shall conformto ASME Al112.21. 1M

6.3 Fl oor Si nks
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Fl oor sinks shall be square, with 300 nm (12 inch) nom nal overall w dth
and 250 mm (10 inch) nominal overall depth. Floor sink shall have an
acid-resistant enanel interior finish with cast-iron body, alum num

sedi ment bucket, and perforated grate of cast iron in industrial areas and
stainless steel in finished areas. The outlet pipe size shall be as

i ndi cated or of the same size as the connecting pipe.

.7 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTMF 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be wi thout a cleanout. Tubes shall be copper alloy with walls not

I ess than 0.813 mm (0.032 inch) thick within commercial tol erances, except
on the outside of bends where the thickness may be reduced slightly in
manuf acture by usual conmercial nmethods. Inlets shall have rubber washer
and copper alloy nuts for slip joints above the discharge level. Sw vel
joints shall be below the discharge | evel and shall be of netal -to-netal or
nmetal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 50 mm (2 inches). The interior dianeter shall be not nore than 3.2
mm (1/8 inch) over or under the nominal size, and interior surfaces shal
be reasonably snooth throughout. A copper alloy "P'" trap assenbly

consi sting of an adjustable "P" trap and threaded or swivel joint trap wall
nipple with cast brass wall flange shall be provided for |avatories. The
assenbly shall be a standard manufactured unit and nay have a

r ubber - gasket ed swivel joint.

.8 GREASE | NTERCEPTOR

Grease interceptor of the size indicated shall be of reinforced concrete
with renovabl e three-section, 9.5 nm (3/8 inch) checker-plate cover, and
shall be installed outside the building. Interceptors shall be tested and
rated in accordance with PDI G 101. Concrete shall have 21 MPa m ni mum
conpressive strength at 28 days.

.9 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primary
wat er heater shall have controls with an adjustable range that includes 32

to 49 degrees C (90 to 120 degrees F). Each gas-fired water heater and
booster water heater shall have controls with an adjustable range that
i ncludes 49 to 82 degrees C (120 to 180 degrees F). Hot water systens

utilizing recirculation systens shall be tied into building off-hour
controls. The thermal efficiencies and standby heat |osses shall conform
to TABLE Il for each type of water heater specified. The only exception
is that storage water heaters and hot water storage tanks having nore than
2000 liters storage capacity need not neet the standard | oss requirenent
if the tank surface area is not insulated to R 12.5 and if a standing |ight
is not used. Plastic materials polyetherinde (PElI) and pol yet hersul f one
(PES) are forbidden to be used for vent piping of conbustion gases.

.9.1 Aut omatic Storage Type
Heaters shall be conplete with control system tenperature gauge, and

pressure gauge and shall have ASME rated conbi nati on pressure and
tenperature relief valve.
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2.9.1.1 Gas-Fired Type

Gas-fired water heaters shall conformto ANSI Z21.10.1 when input is 22 KW
(75,000 But per hour) or less or ANSI Z21.10.3 for heaters with input
greater than 22 KW (75,000 But per hour). Water heaters shall be furnished
with electronic ignition. See equipnent schedul es on contract draw ngs.

2.9.1.2 El ectric Type

Electric type water heaters shall conformto UL 174 with dual heating

el enent s. Each el enent shall be 4.5 KW The elenents shall be wired so
that only one el enent can operate at a tinme. See equi pnent schedul es on
contract draw ngs.

2.9.2 El ectri c Booster Heater

Booster heaters shall be as specified in Section 11400 FOOD SERVI CE
EQUI PMVENT.

2.10 HOT- WATER STORAGE TANKS

Hot - wat er storage tanks shall be constructed by one manufacturer, ASME
stanped for the working pressure of 1034 kPa (150 psi), and shall have the
Nati onal Board (ASME) registration. The tank shall be cement-lined or

gl ass-lined steel type in accordance with AWM D100. The heat |oss shal

conformto TABLE Il as determ ned by the requirenments of ASHRAE 90. 1.
Each tank shall be equipped with a thernoneter, conformng to ASTME 1,
Type I, Oass 3, Range C, style and formas required for the installation

and with 175 mm (7 inch) scale. Thernoneter shall have a separabl e socket
suitable for a 20 mMm (3/4 inch) tapped opening. Tanks shall be equi pped
with a pressure gauge 155 nm (6 inch) mninmmdi aneter face. Insulation
shall be as specified in Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Storage tank capacity shall be as shown.

2.11 EXPANS|I ON TANKS

Expansi on tanks shall be wel ded steel, constructed, tested and stanped in
accordance with ASME BPV VIII Div 1 for a working pressure of 862 kPa (125
psig) and precharged to the m ni mum operati ng pressure. Expansion tanks
shal | have a repl aceabl e bl adder and be the captive air type. Tanks shal
acconmodat e expanded water of the system generated within the normal
operating tenperature range, limting this pressure increase at al
conponents in the systemto the maxi num al | owabl e pressure at those
conponents. Each tank air chanber shall be fitted with an air charging
val ve. Tanks shall be supported by steel |egs or bases for vertica
installation or steel saddles for horizontal installations. The only air
in the systemshall be the permanent sealed-in air cushion contained wthin
t he expansi on tank.

2.12 PUMPS
2.12. 1 Sunmp Punps

Sunp punps shall be of capacities indicated. The punps shall be of the
automatic, electric notor-driven, subnerged type, conplete with necessary
control equipment and with a split or solid cast-iron or steel cover plate
The punps shall be direct-connected by an approved flexible coupling to a
vertical electric notor having a continuous oiling device or packed

beari ngs seal ed against dirt and noisture. Mdtors shall be totally
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encl osed, fan-cool ed of sizes as indicated and shall be equi pped with an
across-the-line magnetic controller in a NEMA 250, Type 1 encl osed,
across-the-line, nmagnetic controller. Each punp shall be fitted with a

hi gh-grade thrust bearing nounted above the floor. Each shaft shall have
an alignment bearing at each end, and the suction inlet shall be between 75
and 150 mm above the sunp bottom The suction side of each punp shal

have a strainer of anple capacity. A float switch assenbly, with the
switch conpletely enclosed in a NEMA 250, Type 1 enclosure, shall start and
stop each notor at predeterm ned water levels. The discharge line from
each punp shall be provided with a union or flange, a nonclog sw ng check
val ve, and a stop valve in an accessible |ocation near the punp.

.12.2 Circul ati ng Punps

Donestic hot water circulating punps shall be electrically driven,

singl e-stage, centrifugal, wi th nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, notor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be integrally nounted on a
cast-iron or steel subbase, or supported by the piping on which it is
installed. The shaft shall be one-piece, heat-treated, corrosion-resisting
steel with inpeller and snmpot h-surfaced housi ng of bronze. Mtor shall be
totally encl osed, fan-cooled and shall have sufficient wattage (horsepower)
for the service required. Punp shall conformto H ANSI/H 1.1-1.5. Each
punp notor shall be equipped with an across-the-line magnetic controller in
a NEMA 250, Type 1 enclosure with "START-STOP" switch in cover. Punp
motors smaller than 746 W (Fractional horsepower punp notors) shall have

i ntegral thermal overload protection in accordance with Section 16415
ELECTRI CAL WORK, | NTERIOR. CGuards shall shield exposed noving parts.

.12. 3 Fl exi bl e Connectors

Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Oass 150 standard flanges. Flexible
connectors shall be line size and suitable for the pressure and tenperature
of the intended service.

13 PLATE HEAT EXCHANCGER

a. Furnish and install as shown on the plans, a double wall Plate and
Frame Heat Exchanger. The Plate and Franme Heat Exchanger manuf acturer
shal I have an extensive background in the design and fabrication of

Pl ate and Franme Heat Exchangers. The manufacturer shall have a m ni num
of five (5) years experience in the fabrication of plate heat
exchangers. Double Wall Heat Exchangers shall be designed,

constructed, and tested in accordance with Section VIII, Division 1 of
the ASME Pressure Vessel Code, and shall be code stanped

b. Preference will be given to single pass designs with al
connections on the fixed cover. The fixed and novabl e covers shall be
of sufficient thickness, for the design pressure and code requirenents
and shall have no reinforcenent or stiffeners. The noveable cover
shall be provided with a steel roller bearing, for units greater than
1270 mm (50 inch) in height (frombottomof feet). This allows the
novabl e cover to be noved wi thout additional rigging or handling

equi prent. Carrying and gui de bar, shall be designed to allow for
expansi on of at least 15% The carrying and gui de bar guiding system
shal | be precision manufactured of stainless steel, to prohibit
corrosion and facilitate novenent of the plates, painted or plated
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surfaces are not permtted. Entire frame shall be bolted together to
allowunit to be field assenbled, to permt rigging into place.

Wl di ng of frame conponents is not permtted. Plate and carrying bar
designs, shall permt the renpbval and access to any plate in the plate
pack, w thout the need to renove any other plates. Provide lifting

| ugs, designed to allow lifting of the entire units fl ooded wei ght.

Al steel surface shall be thoroughly cl eaned and prepared for painting
per SSPC- SPI 63T, painting over mll scale is not acceptable. Al

steel conponents shall be epoxy coated.

c. Connections equal to or less than 50 mm (2 inch) shall be stainless
steel NPT type. To avoid |eakage on port area, studded port design
shal | be provided on heat exchangers with connections greater than 50
mm (2 inch). Flanged nozzle connections are not acceptable.

d. Conpression bolts shall not require special tools and shall be

equi pped with | ock washers at the novable cover, to facilitate opening
and closing of the unit fromthe fixed cover only. Conpression bolts
shal | be equi pped with captive nuts at the fixed cover and threaded
nuts at the novable cover. Wlding of the nut to the closure bolt is
prohibited. Bolts with rolled threads to reduce galling, and double

wi dth hex nuts, to adequately distribute the | oad, shall be provided
Bal | bearing box washers shall be located at all critical closing bolts
on units greater than 1270 mm (50 i nch) in height. Bolts, shall be
liberally coated with Lubriplate FG-2 for lubrication and rust
prevention, and covered with a plastic sleeving for protection fromthe
envi ronnent and prevent bodily injury. Zinc plating is prohibited.

e. The double wall plate and frane heat exchangers shall consists of
pressed type 304 stainless steel plates (or other alloys), to provide
the required heat transfer area to neet the operating conditions
specified. Individual plates shall be pressed from a honbgeneous
single nmetal sheet in one step. No multi-stage pressing of one sheet
is allowed. Each heat transfer plate to be with herringbone
corrugations, to optimze heat transfer, wi th nom nal pressure |osses.
Corrugations to be designed to provide support to adjacent plates at
evenly distributed support points. This allows pressurization of each
circuit to a full differential of 1.5 tines the design pressure, for
one hour wi thout buckling or deformation of the heat transfer plates.
Al plates and gaskets shall be permanently marked to identify quality
and material. Each heat transfer plate shall have a built-in-self
aligning system to accurately locate the plates in the frane assenbly,
and prevent |ateral plate novenent, while maintaini ng maxi mum gasket
contact under pressure. Plates shall be reinforced on the upper and

| ower nmounting slots, to avoid bending of the hangers on the plates.
The double wall plate and frane heat exchanger, shall be designed to
performto various capacities and pressure drops as shown on the
schedule. Plates to be 304 stainless steel with Il B finish and

t apered gasket grooves. The plate pack shall be covered with an

al um num shroud i n accordance with OSHA

f. Gaskets shall have relieving grooves to prevent interm xing of
fluids and cause | eakage to flow to the outside of the unit. One piece
nol ded gaskets shall be required. These gaskets shall fit around both
the heat transfer area and port holes. Preference shall be given to
non- gl ued gasketing systens. |If an adhesive is necessary, it shall be
conpatible with the gasket material and the fluids. The adhesive shal
be a 2 conmponent, heat cured epoxy gl ue.
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g. The double wall plate heat exchanger shall be designed to w thstand
full test pressure in one circuit with zero pressure in the alternate
circuit. Hydrostatic testing shall be in accordance with ASME Section
VII1, Dvision, 1 Paragraph UG 99.

2.14 FOOD SERVI CE EQUI PVENT

For Food Service Equi pnment Specifications, see Section 11400 FOOD SERVI CE
EQUI PMVENT.

2.15 LEAK DETECTI ON SYSTEM FOR WATER

The | eak detection systemshall consist of a nonitoring panel, cable, and
wat er sensors. Dorlen Products "Water Alert"” sensing alarmw th Mdel RI-2
Renote indicator or approved equal. The systemshall consist of the
fol | owi ng:

a. The panel shall contain a power on-off switch, and audi ble alarm
an alarmsilence switch, a test switch, and an indicator light for
each water sensor (mnimmof 6 each). The panel shall be table
mounted with a 120 volt power connection

b. The water sensors shall be nounted (where indicated) on the
concrete floor in the crawl space and wired to the panel

c. The sensor cable size and type shall be as reconmended by the
system manuf acturer for the proper operation of the system

2.15.1 Qper ati on

The | eak detection panel shall nonitor each individual sensor. Wen water
is detected by a sensor, the corresponding visual indicator will Iight and
the alarmw Il sound. The silencer switch shall silence the audible alarm
but the visual indicator shall remain it until the water is renmoved from
the sensor. The test switch shall illumnate all the indicators and sound
the alarmto ensure proper operation of the system

2.15.2 Install ation

The installation of the | eak detection systemshall be in accordance wth
the manufacturer's recomendati on

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.
Piping located in shafts that constitute air ducts or that enclose air
ducts shall be nonconbustible in accordance with NFPA 90A. The pl unbi ng
system shall be installed conplete with necessary fixtures, fittings,
traps, valves, and accessories. Water and drai nage piping shall be
extended 1.5 m outside the building, unless otherw se indicated. A ful
port ball valve and drain shall be installed on the water service |line

i nside the building approximately 150 mm above the floor from point of
entry. Piping shall be connected to the exterior service lines or capped
or plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 300 nm below the finish grade or
as indicated on the drawings. |If trenches are closed or the pipes are
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ot herwi se covered before being connected to the service lines, the location
of the end of each plunbing utility shall be marked with a stake or other
accept abl e nmeans. Valves shall be installed with control no | ower than the
val ve body. Buried piping near and under buil dings shall be installed per
granul ar termte barrier manufacturer's recomendations. All exposed
piping in the kitchen of Dining Facility DN-1 shall be chrom um pl at ed
copper alloy or stainless steel.

.11 Water Pipe, Fittings, and Connections
21,101 Uilities

The piping shall be extended to fixtures, outlets, and equi pnment. The
hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance wi thout interfering with
operation of other equipnment or fixtures. Supply piping to fixtures,
faucets, shower heads, and flushing devices shall be anchored to prevent
novemnent .

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danmage to building, piping, wring, or

equi prent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prrent .

.1.1.4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui | di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to permt not |less than 12 mm between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible nmovenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be nmade
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific excepted installation practice. Change
in direction shall be made with fittings, except that bendi ng of pipe 100
mm (4 inches) and snmaller will be permitted, provided a pipe bender is
used and wi de sweep bends are forned. The center-line radius of bends
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shall be not less than six dianmeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malformations will not be acceptabl e.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 20 mm (3/4 inch) hose bibb with
renewabl e seat and gate or ball valve ahead of hose bibb. At other |ow
points, 20 mm (3/4 inch) brass plugs or caps shall be provided.

Di sconnection of the supply piping at the fixture is an acceptabl e drain.

3.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required to force expansion to | oops. Branch connections fromrisers shal
be made with anple swing or offset to avoid undue strain on fittings or
short pipe lengths. Horizontal runs of pipe over 15 m in length shall be
anchored to the wall or the supporting construction about m dway on the run
to force expansion, evenly divided, toward the ends. Sufficient
flexibility shall be provided on branch runouts frommins and risers to
provi de for expansion and contraction of piping. Flexibility shall be
provided by installing one or nore turns in the line so that piping wll
spring enough to allow for expansion w thout straining.

3.1.1.7 Commer ci al - Type Water Hamer Arresters

Commer ci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be located as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hanmrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Conmercial-type water hamrer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

3.1.2.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only nale pipe threads shall be coated with graphite or
wi th an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape applied.

3.1.2.2 Uni on and Fl anged
Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 65 nm(2-1/2
i nches) and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)
and | arger.

3.1.2.3 Cast lron Soil, Waste and Vent Pipe
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Bel | and spi got conpression and hubl ess gasketed clanp joints for soil,
wast e and vent piping shall be installed per the manufacturer's
reconmendati ons.

.1.2.4 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.
Connections shall be made with a nultiflanme torch

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,

MBS SP-73, and CDA-02 with flux and are acceptable for |ine sizes.
Copper to copper joints shall include the use of

copper - phosphorus or copper-phosphorus-silver brazing netal
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphor us, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for Iines 50 mm (2 inches) and smaller. Sol dered
joints shall conformto ASME B31.5 and CDA- 02.

.1.3 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper pipe shall be nmade with
dielectric unions or flange waterways. Connecting joints between plastic
and netallic pipe shall be made with transition fitting for the specific
pur pose.

1.4 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per manent
| ocati on.

.1.4.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing

t hrough concrete slab on grade, except where penetrating a nmenbrane
wat er proof floor. A nodul ar nechani cal type sealing assenbly may be
installed in Iieu of a waterproofing clanping fl ange and caul ki ng and
seal i ng of annul ar space between pi pe and sl eeve. The seals shall consi st
of interlocking synthetic rubber Iinks shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The links shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenents to expand and provide a watertight sea
bet ween the pi pe and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe and sl eeve invol ved.

Sl eeves shall not be installed in structural menmbers, except where

i ndi cated or approved. Rectangul ar and square openi ngs shall be as

detail ed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechani ca

equi prent roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a m ni mum of 100 nm above the finished floor. Unless
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ot herwi se indicated, sleeves shall be of a size to provide a mnimmof 6
mm (1/4 inch) clearance between bare pipe and inside of sleeve or between
jacket over insulation and sleeves. Sleeves in bearing walls shall be
steel pipe or cast-iron pipe. Sleeves for nmenbrane waterproof floors shal
be steel pipe, cast-iron pipe, or plastic pipe. Menbrane clanping devices
shal | be provided on pipe sleeves for waterproof floors. Sleeves in
nonbearing walls or ceilings may be steel pipe, cast-iron pipe, galvanized
sheet netal with | ock-type |ongitudinal seam or noisture-resistant fiber
or plastic. Plastic sleeves shall not be used in nonbearing fire walls,
roofs, or floor/ceilings. Except as otherw se specified, the annul ar space
bet ween pi pe and sl eeve, or between jacket over insulation and sl eeve,
shal |l be sealed as indicated with sealants conformng to ASTM C 920 and
with a priner, backstop material and surface preparation as specified in
Section 07900 JO NT SEALI NG Pipes passing through sleeves in concrete
floors over crawl spaces shall be seal ed as specified above. The annul ar
space between pi pe and sl eeve or between jacket over insulation and sl eeve
shall not be sealed for interior walls which are not designated as fire
rated. Sleeves through belowgrade walls in contact with earth shall be
recessed 12 mm fromwall surfaces on both sides. Annular space between
pi pe and sl eeve shall be filled with backing material and sealants in the
joint between the pipe and concrete or masonry wall as specified above.
Seal ant selected for the earth side of the wall shall be conpatible with
danppr oof i ng/ wat erproofing materials that are to be applied over the joint
seal ant.

.1.4.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 4.9 kg per square neter (16 ounce) copper flashing,
each within an integral skirt or flange. Flashing shall be suitably
fornmed, and the skirt or flange shall extend not |ess than 200 mm fromthe
pi pe and shall be set over the roof or floor menbrane in a solid coating of
bi tum nous cenent. The flashing shall extend up the pipe a mninum of 250
nm For cleanouts, the flashing shall be turned down into the hub and
caul ked after placing the ferrule. Pipes passing through pitched roofs
shal |l be flashed, using | ead or copper flashing, with an adjustable
integral flange of adequate size to extend not less than 200 mm fromthe
pipe in all directions and | apped into the roofing to provide a watertight
seal . The annul ar space between the flashing and the bare pipe or between
the flashing and the netal -j acket-covered insul ation shall be sealed as

i ndicated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 250 mm (10 inches) in
di anet er, passing through roof or floor waterproofing nmenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashi ng-cl anp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal | wat er proofi ng nenbrane shall be sl eeved as descri bed above. A

wat er proofi ng cl anpi ng fl ange shall be install ed.

.1.4.3 \Waterproofing

Wat er proofing at floor-nmounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of

t he sheet shall be perforated and turned down approximately 40 nm to fit
bet ween the outside dianeter of the drainpi pe and the inside dianeter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely 40
nmm then the seal ant shall be finished off flush to floor |evel between
the flashing guard and drai npi pe. The flashing guard of sheet copper shal
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extend not less than 200 nm fromthe drainpi pe and shall be | apped between
the floor menbrane in a solid coating of bitum nous cement. |If cast-iron
wat er closet floor flanges are used, the space between the pipe sleeve and
drai npi pe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 mm to fit the outside dianeter of the drainpipe
and the inside diameter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be seal ed.

.1.4. 4 Optional Counterfl ashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

nmet al -j acket -covered insulation and flashing, counterflashing may be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 150 nm (6 i nches)
in dianeter.

b. A tack-welded or banded-netal rain shield around the pipe.
.1.4.5 Pi pe Penetrations of Slab on G ade Floors

VWhere pipes, fixture drains, floor drains, cleanouts or simlar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng menbrane as specified in paragraphs Flashing Requirenents and
Wat er proofing. Penetrations shall be sealed as indicated on the draw ngs.

.1.5 Fire Seal

VWere pipes pass through fire walls, fire-partitions, fire-rated pi pe chase
wal s or floors above grade, a fire seal shall be provided as specified in
Section 07840 FI RESTOPPI NG

.1.6 Supports
.1.6.1 Cener al

Hangers used to support piping 50 mm (2 inches) and |larger shall be
fabricated to pernit adequate adjustnment after erection while stil
supporting the load. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
noverent when operating tenperatures exceed anbient tenperatures shall be
supported by variabl e spring hangers and supports or by constant support
hangers. In the support of nultiple pipe runs on a comobn base nenber, a
clip or clanmp shall be used where each pipe crosses the base support
menber. Spacing of the base support menbers shall not exceed the hanger
and support spacing required for an individual pipe in the nultiple pipe
run. Threaded sections of rods shall not be fornmed or bent.

.1.6.2 Pi pe Supports and Structural Bracing, Seismc Requirenments

Pi pi ng and attached val ves shall be supported and braced to resist seismc
| oads as specified Section 13080. Structural steel required for

rei nforcement to properly support piping, headers, and equi pnent, but not
shown, shall be provided. WMaterial used for supports shall be as specified
in Section 05120 STRUCTURAL STEEL.

3.1.6.3 Pi pe Hangers, Inserts, and Supports
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Installati on of pipe hangers, inserts and supports shall conformto MSS
SP-58 and MSS SP-69, except as nodified herein.

a.

b

Types 5, 12, and 26 shall not be used.
Type 3 shall not be used on insul ated pi pe.

Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

Type 19 and 23 C-cl anps shall be torqued per MsSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

Type 20 attachnents used on angles and channel s shall be furnished
wi th an added mal | eabl e-iron heel plate or adapter.

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Type 39 saddl es shall be used on insulated pipe 100 mm (4 inches)
and | arger when the tenperature of the mediumis 15 degrees C or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall:
(1) Be used on insulated pipe |less than 100 nmm (4 inches).

(2) Be used on insulated pipe 100 mm (4 inches) and |arger when
the tenperature of the mediumis 15 degrees C or |ess.

(3) Have a high density insert for pipe 50 nm (2 inches) and

| arger and for smaller pipe sizes when the insulation is suspected
of being visibly conpressed, or distorted at or near the
shield/insulation interface. High density inserts shall have a
density of 128 kg per cubic neter (8 pcf) or greater

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 300 nm fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m apart at val ves.

Hori zontal pipe runs shall include all owances for expansion and
contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 m nor nore than
2 m fromend of risers, and at vent term nations. Vertical pipe
risers shall include allowances for expansion and contraction

Type 40 shields used on insul ated pi pe shall have high density
inserts with a density of 128 kg per cubic neter (8 pcf) or
greater.

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
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operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
VWere steel slides do not require provisions for lateral restraint
the foll owing may be used:

(1) On pipe 100 mm (4 inches) and |arger when the tenperature of
the mediumis 15 degrees C or higher, a Type 39 saddle, welded to
the pipe, may freely rest on a steel plate.

(2) On pipe less than 100 mm (4 inches) a Type 40 shield,
attached to the pipe or insulation, may freely rest on a stee
pl at e.

(3) On pipe 100 mm (4 inches) and l|arger carrying nmediumless
that 15 degrees C a Type 40 shield, attached to the pipe or
i nsulation, may freely rest on a steel plate.

m Pi pe hangers on horizontal insulated pipe shall be the size of the
outsi de dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

n. Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east
100 mm or by an anount adequate for the insulation, whichever is
greater.

3.1.7 Pi pe C eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 100 mm (4 inches) wll not be required. A cleanout
installed in connection with cast-iron soil pipe shall consist of a

| ong-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.

An extra-heavy cast-brass or cast-iron ferrule w th countersunk cast-brass
head screw plug shall be caulked into the hub of the fitting and shall be
flush with the floor. Ceanouts in connection with other pipe, where

i ndi cated, shall be T-pattern, 90-degree branch drainage fittings with
cast-brass screw plugs, except plastic plugs shall be installed in plastic
pi pe. Plugs shall be the sane size as the pipe up to and including 100 mm
(4 inches). Cl eanout tee branches with screw plug shall be installed at
the foot of soil and waste stacks, at the foot of interior downspouts, on
each connection to building stormdrain where interior downspouts are

i ndi cated, and on each building drain outside the building. Ceanout tee
branches may be omitted on stacks in single story buildings with

sl ab-on-grade construction or where |less than 450 mm of craw space is
provi ded under the floor. Ceanouts on pipe concealed in partitions shal
be provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stainless steel flush type access cover plates. Round access covers shal
be provided and secured to plugs with securing screw. Sguare access covers
may be provided with matching franmes, anchoring |lugs and cover screws.
Cleanouts in finished walls shall have access covers and frames installed
flush with the finished wall. Ceanouts installed in finished floors
subject to foot traffic shall be provided with a chrone-plated cast brass,
ni ckel brass, or nickel bronze cover secured to the plug or cover frame and
set flush with the finished floor. Heads of fastening screws shall not
proj ect above the cover surface. Wuere cleanouts are provided with

adj ust abl e heads, the heads shall be cast iron
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2 WATER HEATERS AND HOT WATER STORAGE TANKS
2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the val ve
actuator cones in contact with the hottest water in the heater. Wenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nmount ed above and within 150 mm above the top of the tank or water heater

.2.2 Install ation of Gas- Fired Water Heater

Install ation shall conformto NFPA NFPA 54/ ANSI Z7223.1 for gas fired
Storage water heaters that are not equipped with integral heat traps and
havi ng vertical pipe risers shall be installed with heat traps directly on
both the inlet and outlet. G rculating systenms need not have heat traps
installed. An acceptable heat trap nmay be a pi ping arrangenent such as

el bows connected so that the inlet and outlet piping make vertically upward
runs of not |ess than 600 nm just before turning downward or directly

hori zontal into the water heater's inlet and outlet fittings. Commercially
avai | abl e heat traps, specifically designed by the manufacturer for the
purpose of effectively restricting the natural tendency of hot water to
rise through vertical inlet and outlet piping during standby periods may

al so be approved.

.2.3 Heat Traps

Piping to and fromeach water heater and hot water storage tank shall be
routed horizontally and downward a m ni nrum of 600 mm before turning in an
upward direction.

. 2.4 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or fl anges.

.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. Were connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
mechani cal | y deform the tubi ng above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
item Floor and wall escutcheons shall be as specified. Drain |lines and
hot water |ines of fixtures for handi capped personnel shall be insul ated
and do not require polished chrome finish. Plunbing fixtures and
accessories shall be installed within the space shown.

.3.1 Fi xture Connecti ons

VWhere space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
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made gastight and watertight with a cl oset-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
conmpound or gasket and fixture used.

.3.2 Fl ushonet er Val ves

Fl ushomet er val ves shall be secured to prevent novenent by anchoring the

I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Bunpers for water closet seats shall be installed
on the flushoneter stop

.3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 775 nm above finished floor or
mounted in countertops as shown on the drawi ngs. Wall-hung drinking
fountains and water coolers shall be installed with rim 1020 nm above
floor. Wall-hung service sinks shall be mounted with rim700 mm above the
floor. Installation of fixtures for use by the physically handi capped
shall be in accordance with CABO A117.1

.3.4 Shower Bath Qutfits

The area around the water supply piping to the mxing val ves and behind the
escut cheon plate shall be nmade watertight by caul ki ng or gasketi ng.

.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals and other fixtures
of simlar size, design, and use, shall be of the chair-carrier type. The
carrier shall provide the necessary neans of mounting the fixture, with a
foot or feet to anchor the assenbly to the floor slab. Adjustability shal
be provided to locate the fixture at the desired height and in proper
relation to the wall. Support plates, in lieu of chair carrier, shall be
fastened to the wall structure only where it is not possible to anchor a
fl oor-nounted chair carrier to the floor slab

.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

.3.5.2 Support for Cellul ar-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up pl ate.

.3.5.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubul ar uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.
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3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fixtures, equipnment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with NAPHCC-01 at all other |ocations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backflow preventers shall be installed
at all locations where the potable water outlet is below the flood I evel of
t he equi pnent, or where the potable water outlet will be |ocated bel ow the
| evel of the nonpotable substance. Backflow preventers shall be located so
that no part of the device will be subnmerged. Backflow preventers shall be
of sufficient size to allow unrestricted fl ow of water to the equi pnent,
and preclude the backfl ow of any nonpotabl e substance into the potable

wat er system Access shall be provided for maintenance and testing. Each
device shall be a standard commercial unit.

.3.7 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens may be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEQUS METAL.

.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
50 mm above the flood rimof the funnel to provide an acceptable air gap

.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conforming to ASTM D 3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

.4 VI BRATI ON- ABSORBI NG FEATURES

Mechani cal equi prent, including conpressors and punps, shall be isol ated
fromthe building structure by approved vibration-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of machine and fl oor
or foundation fastening, together with intermedi ate isolation material, and
shall be a standard product with printed |oad rating. Piping connected to
mechani cal equi prent shall be provided with flexible connectors.

.5 | DENTI FI CATI ON SYSTEMS

.5.1 I dentification Tags

Identification tags made of brass, engraved |am nated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 mm (1-3/8 inch) mnimmdianeter, and marki ng shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AWG copper wire
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chrone-pl at ed beaded chain, or plastic straps designed for that purpose.
.5.2 Col or Codi ng

Col or coding for piping identification shall be as specified in Section
09900 PAI NTI NG, GENERAL.

.6 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew

.7 PAI NT1 NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG
GENERAL.

.8 TESTS, FLUSH NG AND DI SI NFECTI ON
. 8.1 Pl umbi ng System

The following tests shall be perforned on the plunbing systemin accordance
wi t h NAPHCC- 01.

a. Drainage and Vent Systens Tests: 3 nmeter (10 feet) head 15 m nutes
b. Building Sewers Tests: 3 neter (10 feet) head, 15 minutes

c. Water Supply Systens Tests: 689 kpa (100 psig), 1 hour
Hydrostatically test piping systemat not |ess than 690 kpa (gage)
or 150% of wor ki ng pressure.

.8.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow preventi on assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California' s Foundation of Cross Connection Control and Hydraulic
Research or the American Water Wrks Associati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a m ni num
the foll ow ng:

Data on Device Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
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repai red and retested.
3.8.2 Def ective Wrk

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be acceptable.

.8.3 Syst em Fl ushi ng

Before tests, potable water piping shall be flushed. In general

sufficient water shall be used to produce a mninumwater velocity of 0.762
nmeters per second (2.5 feet per second) through piping being flushed.

Fl ushi ng shall be continued until entrained dirt and other foreign

mat eri al s have been renoved and until discharge water shows no

di scol oration. Systemshall be drained at |ow points. Strainer screens
shal | be renoved, cleaned, and replaced in line. After flushing and

cl eani ng, systens shall be prepared for service by imediately filling
water piping with clean, fresh potable water. Any stoppage, discoloration
or other damage to the finish, furnishings, or parts of the building due to
the Contractor's failure to properly clean the piping systemshall be
repaired by the Contractor. Wen the systemflushing is conplete, the

hot -wat er system shall be adjusted for uniformcirculation. Flushing

devi ces and automatic control systens shall be adjusted for proper
operation.

.8.4 Qper ational Test
Upon conpl etion of and prior to acceptance of the installation, the
Contractor shall subject the plunmbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and di scharge pressures.

f. Tenperature of each donmestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.

h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncluding punp start pressure and stop pressure.

8.5 Di si nfection
After operational tests are conplete, the entire donestic hot- and

col d-wat er distribution systemshall be disinfected. Systemshall be
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flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Water
chlorination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai nt ai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mninumof 24 hours.
Each val ve in the system being disinfected shall be opened and cl osed
several times during the contact period to ensure its proper disinfection
Fol | owi ng the 24-hour period, no |l ess than 25 ppm chlorine residual shal
remain in the system \Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no |ess
than 50 ppmchlorine residual shall remain in the tank. The system

i ncluding the tanks shall then be flushed with clean water until the
residual chlorine is reduced to |less than one part per mllion. During the
flushing period each val ve and faucet shall be opened and cl osed severa
times. The Contractor shall be responsible for the sanpling and testing of
water in potable water systens and shall be responsible for all associ ated
costs. Fromseveral points in the systemthe Contractor shall take sanples
of water in proper disinfection containers in the presence of the
Contracting O ficer for bacterial exam nation. The sanples of water shal
be tested for total coliformorganisns (coliformbacteria, fecal coliform
streptococcal, and other bacteria) in accordance with AWM-01. The testing
met hod used shall be either the multiple-tube fernentation technique or the
menbrane-filter technique. The sterilizing shall be repeated until tests

i ndi cate the absence of coliformorgani sns (zero nean coliformdensity per
100 milliliters) in the sanples for at least 2 full days. The systemwil|I
not be accepted until satisfactory bacteriol ogical results have been
obt ai ned.

.9 PLUMBI NG FI XTURE SCHEDULE
.9.1 Conmpany Qperations Facilities (COF-2)
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Fl ushonet er Val ve - ASSE ANSI/ASSE 1037, |arge di aphragmtype with
non- hol d- open feature, backcheck angle control stop, and vacuum breaker

M ni mum upper chanber inside dianmeter of not |ess than 66.7 mm (2-5/8

i nches) at the point where the diaphragmis seal ed between the upper and
| ower chanmbers. The maxi mum water use shall be 6 liters per flush.

Fl ushonet er shall be automatic flushing type. Flushoneter shall be

equi pped with sol enoid operator, |ight beam sensor and manual override
button. Flushoneter system shall be furnished with electrical boxes,
mounting plates, and | ow voltage transforners as required.

P-2 URI NAL:
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Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.

Fl ushonmeter Valve - Simlar to Flushonmeter Valve for P-1. The maxi num
wat er use shall be 3.8 liters per flush. Flushoneter shall be automatic
flushi ng type.

P-3 LAVATORY:

Manuf acturer's standard sink depth, vitreous china ASME Al12.19.2M
under - counter nounting. Nominal size 483 mm (19 inches) wide x 432 nm (17
i nches) front to back.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
nmet al replaceable cartridge control unit or netal cartridge units with

di aphragm whi ch can be repl aced without special tools. Valves and handl es
shal | be copper alloy. Connection between valve and spout for center-set

faucet shall be of rigid nmetal tubing. The flow shall be limted to 0.16

liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.
Drain - Strainer shall be copper alloy or stainless steel.

P-4 LAVATORY:

Manuf acturer's standard sink depth, vitreous china, straight back. Nom nal
size 508 nm (20 inches) wide x 457 mm (18 inches) front to back. Furnish
with concealed armcarriers.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
repl aceabl e seats and washers. Faucets shall have netal repl aceable
cartridge control unit or metal cartridge units with di aphragm whi ch can be
repl aced without special tools. Valves and handl es shall be copper alloy.
Connection between val ve and spout for center-set faucet shall be of rigid
metal tubing. The flow shall be limted to 0.16 liters per second at a
flowi ng pressure of 549 kPa

Handl es - Lever type. Cast, formed, or drop forged copper all oy.
Drain - Strainer shall be copper alloy or stainless steel.
P-5 SERVICE SINK

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 mm (9 inches) high wall nounted 609.6 mm
wi de x 508.0 nm deep (24 inches wide x 20 inches deep), splashback 228.6
mm (9 i nches) high.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.
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Trap - Cast iron, minimum7.5 cm dianeter.

P-6 Shower: Shower heads, CI D A-A-240 other than energency showers, shal
i ncl ude a non-renovabl e, tanperproof device to limt water flowto 0.16
liters per second (2.5 gpm) when tested in accordance with ASVE Al112. 18. 1M

Val | Munted: Shower head shall be nonadjustable spray, stainless steel or
chrom um pl ated brass with ball joint. Handles shall be chronme-plated die
cast zinc alloy. Control valves shall be copper alloy and have netal

i ntegral parts of copper alloy, nickel alloy, or stainless steel. Valves
shall be thernostatic mxing type. Shower head shall be vandal proof with

i ntegral back. M xing value shall be menory positioning type which all ows
user to turn valve on and off at preferred tenperature w thout readjusting
handl e position each tine.

P-7 WATER COOLER DRI NKI NG FOUNTAI NS:

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conform ng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironnment of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped index netal turn handle without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 i nches)
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Munted - Surface wall-nmounted units shall have nom nal

di mensi ons of 336.6 nm (13-1/4 inches) wde, 330.2 mm (13 inches) deep
and have a back height of 152.4 to 203.2 mm (6 to 8 inches). The bow
shal | be made of corrosion resisting steel. The unit shall have conceal ed
fasteners and be for interior installation

.9.2 Conpany Operations Facilities (COF-3 to CO--7)
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Fl ushonet er Val ve - ASSE ANSI/ASSE 1037, |arge di aphragmtype with
non- hol d- open feature, backcheck angle control stop, and vacuum breaker

M ni mum upper chanber inside dianmeter of not |ess than 66.7 mm (2-5/8

i nches) at the point where the diaphragmis seal ed between the upper and
| ower chanbers. The maxi mum water use shall be 6 liters per flush.

Fl ushonet er shall be automatic flushing type. Flushonmeter shall be

equi pped with sol enoid operator, |ight beam sensor and manual override
button. Flushoneter system shall be furnished with electrical boxes,
mounting plates, and | ow voltage transforners as required.
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P-2 URI NAL:

Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.

Fl ushonmeter Valve - Simlar to Flushonmeter Valve for P-1. The maxi num
wat er use shall be 3.8 liters per flush. Flushonmeter shall be automatic
flushi ng type.

P-3 LAVATORY:

Manuf acturer's standard sink depth, vitreous china ASME Al12.19.2M
under - counter nounting. Nominal size 483 mm (19 inches) wide x 432 nm (17
i nches) front to back.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
nmetal replaceable cartridge control unit or netal cartridge units with

di aphragm whi ch can be repl aced wi thout special tools. Valves and handl es
shal |l be copper alloy. Connection between valve and spout for center-set

faucet shall be of rigid nmetal tubing. The flow shall be limted to 0.16

liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel.
P-4 LAVATORY:

Manuf acturer's standard sink depth, vitreous china, straight back. Nom nal
size 508 nm (20 inches) wide x 457 mm (18 inches) front to back. Furnish
with concealed armcarriers.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
repl aceabl e seats and washers. Faucets shall have netal repl aceable
cartridge control unit or metal cartridge units with di aphragm which can be
repl aced without special tools. Valves and handl es shall be copper alloy.
Connecti on between val ve and spout for center-set faucet shall be of rigid
metal tubing. The flow shall be limted to 0.16 liters per second at a
flowi ng pressure of 549 kPa

Handl es - Lever type. Cast, formed, or drop forged copper all oy.
Drain - Strainer shall be copper alloy or stainless steel.

P-5 SERVI CE Sl NK:

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 mm (9 inches) high wall nounted 609.6 mm
wi de x 508.0 nm deep (24 inches wide x 20 inches deep), splashback 228.6
mm (9 i nches) high.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
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coupl i ngs, stopper, etc., shall be copper alloy or stainless steel
Trap - Cast iron, minimum7.5 cm dianeter.
P- 6 MAI NTENANCE SI NK

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 mm (9 inches) high wall nounted 609.6 mm
wi de x 508.0 nm deep (24 inches wide x 20 inches deep), splashback 228.6
mm (9 i nches) high.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

Trap - Cast iron, minimum7.5 cm dianeter.

P-7 Shower: Shower heads, CI D A-A-240 other than energency showers, shal
i ncl ude a non-renovabl e, tanperproof device to limt water flowto 0.16
liters per second (2.5 gpm) when tested in accordance with ASVE Al112. 18. 1M

Val | Munted: Shower head shall be nonadjustable spray, stainless steel or
chrom um pl ated brass with ball joint. Handles shall be chronme-plated die
cast zinc alloy. Control valves shall be copper alloy and have netal
integral parts of copper alloy, nickel alloy, or stainless steel. Valves
shall be thernostatic m xing type. Shower head shall be vandal proof wth

i ntegral back. M xing value shall be menory positioning type which all ows
user to turn valve on and off at preferred tenperature w thout readjusting
handl e position each tine.

P-9 WATER COOLER DRI NKI NG FOUNTAI NS:

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conform ng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironnment of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped index netal turn handle without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 i nches)
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Munted - Surface wall-munted units shall have nom nal

di mensi ons of 336.6 nm (13-1/4 inches) wde, 330.2 mm (13 inches) deep
and have a back height of 152.4 to 203.2 mm (6 to 8 inches). The bow
shal | be nmade of corrosion resisting steel. The unit shall have conceal ed
fasteners and be for interior installation

. 9.3 PLUMBI NG FI XTURE SCHEDULE FOR SOLDI ER COMMUNI TY BUI LDI NG

P-1 WATER CLOSET ACCESSI BLE:
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Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.
Hei ght of top rimof bowl shall be in accordance with CABO A-1171.1.

Gasket shall be wax type.

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Fl ushonet er Val ve - ASSE ANSI/ASSE 1037, electronically controlled, |arge
di aphragm type wi th non-hol d-open feature, backcheck angl e control stop,
and vacuum breaker. M ni num upper chanber inside dianeter of not |ess than
66.7 mm (2-5/8 inches) at the point where the diaphragmis seal ed between
t he upper and | ower chanbers. The maxi num water use shall be 6 liters per
flush. Provide 24V/ 115V transformer as required.

P-2 WHEELCHAI R LAVATORY:

Vi treous china, ASME A112.19.2M wheelchair lavatory with wist or el bow
controls 527 mm wi de x 457 nmm deep (21 inches wide x 18 inches deep) wth
gooseneck spout. The flow shall be Iimted to 0.16 liters per second at a
flowi ng water pressure of 549 kPa.

Drain - Strainer shall be copper alloy or stainless steel.

P-3 KITCHEN SI NK:

Ledge back with holes for faucet and spout single bow 609.6 x 533.4 mm x
255 mm deep (24 x 21 inches x 10 inches) deep stainless steel ASME
Al112.19. 3M

Faucet and Spout - Cast or wought copper alloy. Aerator shall have
internal threads. The flow shall be linmted to 0.16 liters per second at
a flow ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Single lever type.

Drain Assenbly - Conpatible with disposer installation.
P-4 SERVICE SINK

Enamel ed cast iron ASME A112.19.1M corner, floor mounted 711.2 mm (28
i nches) square, 171.5 nm (6-3/4 inches) deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum7.5 cm dianeter.
P-5 LAUNDRY TRAY

Counter top 600 wide x 533.4 mmfront to back (24 x 21 inch, sink 340 mm
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(13-1/2 inches) deep, 18 gauge, type 302 stainless steel

Faucet and Spout - Cast or wought copper alloy, wi thout top or bottom
brace, with backflow preventer. Faucets shall have repl aceabl e seat and
the washer shall rotate onto the seat. Strainers shall have interna
threads. Conbination faucets with two val ves and spouts shall be provided.

Handl es - Cast or wrought copper alloy. Lever type.
P-6 WATER COCLER DRI NKI NG FOUNTAINS (DUAL HElI GHT LEVELS)

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conform ng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironnment of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped index netal turn handl e without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 i nches)
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Munted - Surface wall-munted units shall have nom nal

di mensi ons of 336.6 nm (13-1/4 inches) wde, 330.2 mm (13 inches) deep
and have a back height of 152.4 to 203.2 mm (6 to 8 inches). The bow
shal | be made of corrosion resisting steel. The unit shall have conceal ed
fasteners and be for interior installation

Handi capped - Handi capped units shall be surface wall-nounted. The

di mensi ons shall be 381.0 mm (15 inches) w de, 508.0 mm (20 i nches) deep
with a back height of 152.4 to 203.2 nm (6 to 8 inches). The unit shal
clear the floor or ground by at |least 200 nmm (8 inches). A clear knee
space shall exist between the bottom of the bow and the floor or ground of
at least 685 mm (27 inches) and between the front edge of the bow and the
body of the unit of at |east 200 nm (8 inches). A 200 mm (8 inch) wi de

cl ear space shall exist on both sides of the unit. The spout height shal
be no nore than 1 m (36 i nches) above the floor or ground to the outlet.
The spout shall be at the front of the unit and direct the water flowin a
trajectory that is parallel or nearly parallel to the front of the unit.
The bowl shall be 165.1 nm (6-1/2 inches) high, nade of corrosion resisting
steel and be for interior installation

P-7 FOOD WASTE DI SPCSER:
Food wast e di sposers shall be in accordance with UL 430.
P-8 DI SHWASHI NG MACHI NES

Househol d di shwashi ng machi nes shall conformto UL 749 and ASSE ANSI/ ASSE
1006, 600 mm x 650 mm x 850 mm high (24 x 24-3/4 x 34 inch high)

.9.4  PLUMBI NG FI XTURE SCHEDULE FOR REMOTE SW TCHI NG CENTER BUI LDI NG
P-1 Energency Showers

Head for Energency and Enmergency Eye and Face Wash. Shower control shall be
25 m (1 inch) or 40 nm (1-1/2 inch) stay-open type control valve. Unit
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shal |l be corrosion-resisting steel and shall be pedestal nounted.
.9.5 PLUMBI NG FI XTURE SCHEDULE FOR TRAI NI NG FACI LI TY

P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M Wall nounted.

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Fl ushonet er Val ve - ASSE ANSI/ASSE 1037, |arge di aphragmtype with

non- hol d- open feature, backcheck angle control stop, and vacuum breaker.
M ni mum upper chanber inside dianmeter of not |ess than 66.7 mm (2-5/8

i nches) at the point where the diaphragmis seal ed between the upper and
| ower chanmbers. The maxi mum water use shall be 6 liters per flush.

P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABO Al117.1; ot her
features are the same as P-2.

P-3 URI NAL:

Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
si phon jet. Top supply connection, back outlet.

Fl ushoneter Valve - Similar to Flushoneter Valve for P-2. The naxi mum
wat er use shall be 3.8 liters per flush.

P-4 LAVATORY:

Manuf acturer's standard sink depth, vitreous china ASME A112.19.2M | edge
back. Nom nal size 508 nm (20 i nches) wide x 457 mm (18 inches) front to
back.

Faucet - Faucets shall be single type. Faucets shall have repl aceabl e
seats and washers. Valves and handl es shall be copper all oy.

Handl es - Four armtype. Cast, formed, or drop forged copper alloy.
Drain - Strainer shall be copper alloy or stainless steel.
P-5 SERVICE SINK

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 mm (9 inches) high, splashback 228.6 mm
(9 inches) high.

Faucet and Spout - Cast or wought copper alloy, w thout top or bottom
brace, with backflow preventer. Faucets shall have repl aceabl e seat and
t he washer shall rotate onto the seat. Handles shall be four armtype.
Strainers shall have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.
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Trap - Cast iron, minimum7.5 cm dianeter.
P-6 WATER COCLER DRI NKI NG FOUNTAI NS:

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironment of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped index netal turn handl e without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 i nches)
high so as to allow the insertion of a cup or glass under the flow of water.

Interior Free Standing - Free standing units shall have nom nal di nensions
of 1016 to 1054.1 mm (40 to 41-1/2 inches) high, 304.8 to 457.2 nm (12 to
18 inches) wide, and 304.8 to 355.6 nm (12 to 14 inches) deep. The bow
shal | be nmade of corrosion resisting steel and be for interior installation

.9.6 PLUMBI NG FI XTURE SCHEDULE FOR BARRACKS BUI LDI NG ("BK-1" and "BK-2")
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Flush Tank - An adequate quantity of water shall be provided to flush and
clean the fixture served. The water supply to flush tanks equi pped for
manual flushing shall be controlled by a float valve or other automatic
device designed to refill the tank after each discharge, and to conpletely
shut off the water flow to the tank when the tank is filled to operationa
capacity. Water closets having their flush valve seat |ocated bel ow the
flood level rimof the closet bow shall have a ballcock installed within a
sheath or in a separate and isolated conpartnent of the tank, both to have
vi si bl e di scharge onto the floor in case of failure. Provision shall be
made to automatically supply water to the fixture so as to refill the trap
seal after each flushing. The water supply to flush tanks equi pped for
automatic flushing shall be controlled by a suitable timng device.
Bal | cocks shall neet ASSE 1002.

P-2 LAVATORY:

Manuf acturer's standard sink depth, 483 mm (19 inches) wide x 381 mm (15
i nches) front to back enaneled cast iron, self rinmng type, ASME A112.19. 1M
countertop, oval.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
nmetal replaceable cartridge control unit or netal cartridge units with

di aphragm whi ch can be repl aced without special tools. Valves and handl es
shal | be copper alloy. Connection between valve and spout for center-set
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faucet shall be of rigid nmetal tubing. The flow shall be limted to 0.16
liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Pop-up drain shall include stopper, lift rods, jam nut, washer, and
tail piece.

P-3 BATHTUB

Straight front, recessed, 1.524 mx 812.8 mm x 406.4 nm (60 x 32 x 16 in),

enanel ed cast iron, ASME Al112.19. 1M raised bottom or porcel ain enanel ed

fornmed steel with structural conposite reinforcenent ASME Al12.19. 4M

Structural reinforcenment shall be in accordance with | APMO ANSI/| APMO Z124.1
i ncl udi ng appendi x.

Drain Assenbly - Plug, cup strainer, overflow assenbly, washers, couplings,
pop-up lever or trip lever, stopper, fittings, etc., shall be brass, cast
copper alloy, or wought copper alloy. See paragraph FI XTURES for optiona
pl astic accessori es.

P-3 Shower: Shower heads, CI D A-A-240 other than energency showers, shal
i ncl ude a non-renovabl e, tanperproof device to limt water flowto 0.16
liters per second (2.5 gpm) when tested in accordance with ASVE Al112. 18. 1M

Bat h Showers: Bath showers shall include bathtub spout, shower head,

val ves, diverters. A shower head nounting with ball joint shall be
provided. Diverter shall be integral with single mxing val ves or nounted
hot and cold water valves. Tub spout shall be copper alloy. Control

val ves shall be copper alloy and have netal integral parts of copper all oy,
ni ckel alloy, or stainless steel. Valves shall be pressure bal anced type.

P-4 KI TCHEN Sl NK

Ledge back with holes for faucet and spout single bow 609.6 w de x 533.4
mm front to back (24 x 21 inches) .188 mm (7-1/2 inch) deep, stainless
steel ASME Al112.19. 3M

Faucet and Swi ng Spout - Cast or w ought copper alloy. Aerator shall have
internal threads. The flow shall be limted to 0.16 liters per second at a
flowi ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel
Lever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

P-5 SERVI CE Sl NK

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 mm (9 inches) high

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.
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Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum7.5 cm dianeter.

3.9.7 PLUMBI NG FI XTURE SCHEDULE FOR BATTALI ON HEADQUARTERS BUI LDI NG (" BN- 1"
and "BN-2")

P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.

Seat - | APMO ANSI /1 APMO 7124.5, Type A, white plastic, elongated, open
front.

Fl ushonet er Val ve - ASSE ANSI/ASSE 1037, electronically controlled, |arge
di aphragm type wi th non-hol d-open feature, backcheck angl e control stop,
and vacuum breaker. M ni num upper chanber inside dianeter of not |ess than
66.7 mm (2-5/8 inches) at the point where the diaphragmis seal ed between
t he upper and | ower chanbers. The nmaxi num water use shall be 6 liters per
flush. Provide 24v/115v transformer as required.

P-1A WATER CLCSET HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABO Al117.1; ot her
features are the same as P-1.

P-2 LAVATORY:

Manuf acturer's standard sink depth, wall hung, 527 mmw de x 457 nm front
to back, vitreous china, ASVME A112.19. 1M straight back. Finish with
conceal ed armcarriers.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
nmet al replaceable cartridge control unit or netal cartridge units with

di aphragm whi ch can be repl aced without special tools. Valves and handl es
shal | be copper alloy. Connection between valve and spout for center-set

faucet shall be of rigid nmetal tubing. The flow shall be limted to 0.16

liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel.

P-2A  WHEELCHAI R LAVATORY:

Vi treous china, ASME A112.19.2M wheelchair lavatory with wist or el bow
controls 508.0 mmw de x 457 mm deep (20 inches wide x 18 inches deep)
wi t h gooseneck spout. The flow shall be limted to 0.16 liters per second
at a flow ng water pressure of 549 kPa.

P-3 URI NAL:

Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.
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Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The naxi num
wat er use shall be 3.8 liters per flush.

P-3A  URI NAL HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABO Al117.1; ot her
features same as P-3.

Drain - Strainer shall be copper alloy or stainless steel.
P-4  WHEELCHAI R SI NK:

Ledge back with holes for faucet and spout single bowl 609.6 w de x 533.4
mm front to back (24 x 21 inches).138 mm (5-1/2 inch) deep stainless steel
ASME A112.19.3M

Faucet and Gooseneck Spout - Cast or wought copper alloy. Aerator shall
have internal threads. The flow shall be linmted to 0.16 liters per second
at a flow ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Lever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

P-5 Shower: Shower heads, CI D A-A-240 other than energency showers, shall
i ncl ude a non-renovabl e, tanperproof device to limt water flowto 0.16
liters per second (2.5 gpm) when tested in accordance with ASME Al112.18. 1M

Control valves shall be copper alloy and have netal integral parts of
copper alloy, nickel alloy, or stainless steel. Valves shall be pressure
bal anced type. Adjustable spray hand-held shower head with swivel fitting,
1524 nmm m ni mum fl exi bl e polished, stainless steel hose and in-line vacuum
breaker 635 mmgrab bar with sliding spray hol der that | ocks at any height
to allow the use of the unit as either a hand-held spray or a fixed shower
head. Flow shall not exceed 9.5 L/m at 549 kPa fl ow pressure.

P-6 SERVI CE Sl NK:

Enamel ed cast iron ASME A112.19.1M corner, floor mounted 711.2 mm (28
i nches) square, 171.5 nm (6-3/4 inches) deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum7.5 cm dianeter.

P-7 WATER COCLER DRI NKI NG FOUNTAINS (DUAL HElI GHT LEVELS)

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conform ng to ARl 700 and ASHRAE 34

whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
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C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironnment of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped index netal turn handle without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 i nches)
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Munted - Surface wall-nmounted units shall be 336.6 mm (13-1/4
i nches) wde, 330.2 mm (13 inches) deep, and have a back height of 152.4
to 203.2 mm (6 to 8 inches). The bowl shall be made of stainless steel.
The unit shall have conceal ed fasteners and be for interior installation.

Handi capped - Handi capped units shall be surface wall-mounted. The

di mensi ons shall have nomi nal dinmensions of 381.0 nm (15 inches) wi de,
508.0 mm (20 i nches) deep, with a back height of 152.4 to 203.2 nm (6 to 8
inches). The unit shall clear the floor or ground by at |east 200 nm (8
inches). A clear knee space shall exist between the bottom of the bow and
the floor or ground of at |east 685 mm (27 inches) and between the front
edge of the bow and the body of the unit of at |east 200 mm (8 inches). A
200 nmm (8 inch) w de clear space shall exist on both sides of the unit.

The spout hei ght shall be no nore than 1 m (36 inches) above the floor or
ground to the outlet. The spout shall be at the front of the unit and
direct the water flowin a trajectory that is parallel or nearly parallel
to the front of the unit. The bow shall be 165.1 mm (6-1/2 inches) high,
made of stainless steel and be for interior installation.

.9.8 Pl umbi ng Fi xture Schedule for Dining Facility (DN-1)
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M wall nounted.
Fl ush vol une shall be no nore than 6 liters of water per flush.

Gasket shall be wax type.

Seat - CID A-A-238, Type A white plastic, elongated, open front.

Fl ushonet er Valve - ASSE 1037, |arge di aphragmtype w th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chanmber inside diameter of not |less than 66.7 nm (2-5/8 inches) at the
poi nt where the diaphragmis seal ed between the upper and | ower chanbers.
The maxi mum wat er use shall be 6 liters per flush.

P-2 WATER CLOSET HANDI CAPPED:

Top rimof bow shall be 457 mm (18 inches) above the floor; other
features are the same as P-1.

P-3 URI NAL:

Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The naxi num
wat er use shall be 3.8 liters per flush.

P-4 LAVATORY, COUNTERTOP TYPE, PATRON TA LETS:
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Manuf acturer's standard sink depth, corian, see toilet countertop draw ngs.

Faucet - Faucets shall be single type. Faucets shall have netal

repl aceabl e cartridge control unit or metal cartridge units w th di aphragm
whi ch can be replaced w thout special tools. Valves and handl es shall be
copper alloy. The flow shall be Iimted to 0.16 liters per second at a
flowi ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel.

P-5 LAVATORY, COUNTERTOP TYPE, EMPLOYEE TO LETS

Manuf acturer's standard sink depth, corian, see toilet countertop draw ngs.
Faucet - Faucets shall be center set, single control, mxing type. Faucets
shal | have netal replaceable cartridge control unit or nmetal cartridge
units with di aphragm which can be repl aced w thout special tools. Valves
and handl es shall be copper alloy. The flow shall be Iinmted to 0.16
liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel.

P-6 LAVATORY; COUNTERTOP TYPE, HANDI CAPPED;, PATRON TO LETS

Sanme as P-4 above, except finished with 100 mm | ong bl ade type, wi st
control handl es and gooseneck spout.

P-7 LAVATORY, COUNTERTOP TYPE, HANDI CAPPED;, EMPLOYEE TO LETS

Sanme as P-5 above, except faucet shall be centerset, mxing type and
furni shed with 100 nm | ong bl ade type, wist control handl es and gooseneck
spout .

P-8 SERVI CE Sl NK:

Stainl ess steel ASME A112.19.3Mfloor nounted 838.2 mm (33 inches) w de,
254 mm (10 inches) deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc. shall be copper alloy or stainless steel.

Trap - Cast iron.
P-9 HAND SI NK:

Manuf acturer's standard sink depth, stainless steel, splash back, wth
wrist control handl es and goose neck spout. Flow shall be limted to 0.16
liters per second. Nominal overall size: 432 nmwde x 381 mmfront to
back (17 by 15 inches).
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Drain - Strainer shall be stainless steel

P-10 WATER COCLER DRI NKI NG FOUNTAI NS: Water cool er drinking fountains
shall: be self contained, conformto ARl 1010, use one of the fl uorocarbon
gases conformng to ARl 700 and ASHRAE 34 whi ch has an Qzone Depl etion
Potential of less than or equal to 0.05, have a capacity to deliver 30.2
liters per hour (8 gph) of water at 10 degrees C (50 degrees F) wth an
inlet water tenperature of 27 degrees C (80 degrees F) while residing in a
room envi ronment of 32 degrees C (90 degrees F), and have self-closing

val ves. Self-closing valves shall have automatic streamregul ators, have a
flow control capability, have a push button actuation or have a
cross-shaped i ndex netal turn handle without a hood. Exposed surfaces of
stainl ess steel shall have No. 4 general polish finish. Spouts shal
provide a flow of water at |least 100 mm (4 inches) high so as to allow the
insertion of a cup or glass under the flow of water.

Handi capped - Handi capped units shall be surface wall-nmounted. The

di mensi ons shall have nomi nal dinmensions of 381.0 mm (15 inches) wide,
508.0 mm (20 i nches) deep, with a back height of 152.4 to 203.2 nm (6 to 8
i nches). A cl ear knee space shall exist between the bottom of the bow
and the floor or ground of at |east 685 mm (27 inches) and between the
front edge of the bow and the body of the unit of at |east 200 nm (8

i nches). A 200 mm (8 inch) wde clear space shall exist on both sides of
the unit. The spout height shall be no nore than 1 m (36 inches) above
the floor or ground to the outlet. The spout shall be at the front of the
unit and direct the water flowin a trajectory that is parallel or nearly
parallel to the front of the unit. The bow shall be 165.1 mm (6-1/2

i nches) high, nade of corrosion resisting steel and be for interior
installation.

P-11 WASHDOMN STATI ON

Cast or wought copper alloy faucet and spout. Furnish with backfl ow
preventer. Faucets shall have replaceable sent. Furnish with 15.2 neter
l ong, high pressure, high tenperature hose and nozzl e.

3.9.9 Pl unmbi ng Fi xture Schedul e For Central Plant Buil ding
P-1 Energency Showers

Enmer gency and Energency Eye and Face Wash. Shower control shall be 25 mm
or 40 mm st ay-open type control valve and thermal purge valve. Unit shal
be corrosion-resisting steel and shall be pedestal nounted.

3.10 PCOSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagranms showi ng the conplete |layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nmai ntenance procedures, nethods of checking the
system for normal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franmed as specified
above for the wiring and control diagranms and posted beside the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

3.11 PERFORMANCE OF WATER HEATI NG EQUI PVENT
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Standard rating condition ternms are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snmoke = o
(trace is permtted).

SL = Standby loss in W0.093 sq. m based on 27 degrees C delta T, or
in percent per hour based on nom nal 38 degrees C delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
11,1 Storage Water Heaters
L11.1.1 El ectric
a. Storage capacity of 454 liters or less, and input rating of 12 kW
or less: mninmmenergy factor (EF) shall be 0.95-0.00132V per 10
CFR 430.
b. Storage capacity of nore than 454 liters or input rating nore than
12 kW maxi mum SL shall be 1.9 w 0.093 sq. m per ASHRAE 90.1,
Addenda B
.11.1.2 Gas

a. Storage capacity of 379 liters or less, and input rating of 21980 W
or less: mninmmEF shall be 0.62-0.0019V per 10 CFR 430.

b. Storage capacity of nore than 379 liters - or input rating nore
than 21980 W Et shall be 77 percent; maxi mum SL shall be
1.3+38/V, per ANSI Z21.10.3.

.11.2 Unfired Hot Water Storage
Vol umes and inputs: nmaxi numHL shall be 20.5 Wsq. neter.
.12 FOOD SERVI CE EQUPMENT FOR DI NI NG FACI LI TY DN-1

For the Dining Facility, the contractor shall be required to coordinate the
pl unmbi ng requirements for food service equipnent listed in Section 11400
FOOD SERVI CE EQUPI MENT wi th the equi prent suppliers. Al required plunbing
connections for food service equi pment shall be clearly indicated in the

Pl umbi ng System detail ed drawi ng requi red under paragraph 1.5, "Submttals,
SD- 04 Dr awi ngs".
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3.13 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

SERVI CE
Item# Pipe and Fitting Materials A B C D E F
1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets
2 Cast iron soil pipe and fittings hubl ess, X X
Cl SPI 301 and
ASTM A 888
3 Cast iron drainage fittings, threaded, X
ASME B16. 12 for use with
Item 6
4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item6
5 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item6
6 Steel pipe, seanl ess gal vani zed, X X
ASTM A 53, Type S, Grade B
7 St ai nl ess steel pipe, and threaded X

fittings, Gade TP304 Schedul e 105
conform ng to ASME B36. 19M

SERVI CE:

A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings

C - Underground Vent

D - Aboveground Vent

E - Interior Rainwater Conductors Aboveground

F - Food Service Equi prent Drains

*

- Hard Tenper
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5

Seamn ess copper water tube, Xx*
ASTM B 88, ASTM B 88M

Seamnl ess and wel ded copper distribution Xx*
tube (Type D) ASTM B 641

Cast copper alloy sol der-joint X
pressure fittings,

ASME B16. 18

for use with Itenms 1 and 2

Fittings: brass or bronze; X
ASME B16. 15, and

ASME B16. 18

ASTM B 828
Car bon steel pipe unions, X
socket - wel di ng and t hr eaded,

MBS SP- 83

Mal | eabl e-iron threaded pipe X
uni ons ASME B16. 39

Ni ppl es, pipe threaded X
ASTM A 733

A - Cold Water Aboveground

B -
C -

Hot Water 82 degree C Maxi num Aboveground
Conpressed Air Lubricated

D - Cold Water Service Bel owground

I ndicated types are mni numwall thicknesses.

** - Type L - Hard

SERVI CE
B C
X** X**
X** X**
X X
X
X
X
X X

*** - Type K- Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PVENT
A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL LI TERS RATI NG TEST PROCEDURE REQUI RED
PERFORMANCE
Elect. 454 max. 12 KO max. 10 CFR 430 EF = 0.95-0. 00132V

m ni mum

Elect. 454 min. OR 12 kKkWnmin. ASHRAE 90. 1 SL

1.9 W0.09 sq. m

(Addenda B) maxi mum
Gas 380 nmax. 22 kW nax. 10 CFR 430 EF = 0.62-0.0019V
m ni mum
Gas 380 min. OR 22 kWmn. ANSI 721.10.3 ET= 77 percent;

SL = 1. 3+38/V max.
B. Unfired Hot Water Storage.
Vol umes and i nputs: nmaxi mumHL shall be 20.5 Wsqg. neter
TERMS

EF Energy factor, overall efficiency.

ET = Thermal efficiency with 21 degrees C delta T.

EC = Conbustion efficiency, 100 percent - flue |oss when smoke = 0
(trace is pernmtted).

SL = Standby loss in W0.09 sg. m based on 27 degrees C delta T, or in
percent per hour based on nom nal 32 degrees C delta T.

HL = Heat |oss of tank surface area

V = Storage volune in gallons

-- BEnd of Section --
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12 Experi ence

.13 Fi el d Engi neer
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PRODUCTS

MATERI ALS AND EQUI PMENT

.1 Filter El ements
.2 I nstrunent Transforners
.3 Pi pe (Sl eeves, Fuel/Lube-G 1, Conpressed Air,

Crankcase Breather Vent and Exhaust)
.4 Thernmoneter for G| or Water Service
5 Pi pe Hangers
6 El ectrical Encl osures
1 1 Cener al
1.6.2 Power Switchgear Assenblies
1 3 Swi t chboar ds
1.6.4 Panel boar ds
.7 Pressure Gauges
8
9
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El ectric Mtors
Motor Controllers
NG NE
Transi ent Load Capability
Speed Sensor
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AUTOVATI C ENA NE- GENERATOR- SET SYSTEM OPERATI ON
1 Automatic Transfer Switch

2 Moni toring and Transfer

MANUAL ENG NE- GENERATOR- SET SYSTEM OPERATI ON
BASE

THERVAL | NSULATI ON
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1 Factory I nspection
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3 Fl anged Joints
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Contractor Supplied Itens
I nstruments
Sequence
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1 Protective Rel ays
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.3 Engi ne- Gener at or Connecti on Coupling Test
Safety Run Test
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3.7.1 Onsite Training
3.7.2 Fi el d Engi neer
3.8  ACCEPTANCE
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SECTI ON 16263

DI ESEL- GENERATOR SET STATI ONARY 100- 2500 KW W TH AUXI LI ARI ES

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
designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI C12.11 (1987; R 1993) Instrument Transformers for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og I ndicating Instrunents

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

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, W&l ded and Seani ess

ASTM A 106 (1995) Seamnl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 181/ A 181M (1995b) Carbon Steel Forgings for
Cener al - Pur pose Pi pi ng

ASTM A 234/ A 234M (1996b) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

ASTM D 975 (1996a) Diesel Fuel Gls

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings
NPS 1/2 thru NPS 24

ASME B16. 11 (1991) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B31.1 (1995; B31.1a; B31.1b) Power Piping

ASME BPV | X (1995; Addenda Dec 1995, Dec 1996) Boil er

and Pressure Vessel Code; Section |X,
Wl di ng and Brazing Qualifications

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
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( Am 0004)



WBRFYOO0

| EEE C2 (1997) National Electrical Safety Code

| EEE ANSI /| EEE C57.13.1 (1981; R 1992) IEEE Cuide for Field
Testing of Relaying Current Transforners

| EEE Std 43 (1974; R 1991) Testing Insulation
Resi stance of Rotating Machinery

| EEE Std 95 (1977; R 1991) Insulation Testing of Large
AC Rotating Machinery with H gh Direct
Vol t age

| EEE Std 112 (1991) Standard Test Procedure for
Pol yphase I nducti on Mbtor and Cenerators

| EEE Std 115 (1995) Test Procedures for Synchronous
Machi nes

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

M LI TARY STANDARDS (M L- STD)

M L- STD 705 (Rev C) GCenerator Sets, Engine Driven
Met hods of Tests and Instructions

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA I CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMVA I CS 6 (1993) Industrial Control and Systens,
Encl osur es
NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mtors and
Generators
NEVA PB 1 (1990) Panel boards
NEVA PB 2 (1995) Deadfront Distribution Sw tchboards
NEMA SG 5 (1990) Power Swi tchgear Assenblies

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 30 (1996; Errata) Flanmabl e and Conbusti bl e
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Li qui ds Code

NFPA 37 (1997) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 70 (1996; Errata) National Electrical Code

SCCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE ARP 892 (1994; R 1994) D-C Starter-Cenerator
Engi ne
SAE J 537 (1994) Storage Batteries

UNDERWRI TERS LABORATORI ES (UL)

UL 1236 (1994; Rev thru Apr 1996) Battery Chargers
for Charging Engine-Starter Batteries

1.2 SYSTEM DESCRI PTI ON

Each engi ne-generator set shall be provided and installed conplete and
totally functional, with all necessary ancillary equipnment to include: air
filtration; starting system generator controls, protection, and isolation
i nstrunmentation; lubrication; fuel system cooling system and engi ne
exhaust system Each engi ne-generator set shall satisfy the requirenents
specified in the Engi ne-Generator Paraneter Schedul e.

1.2.1 Engi ne- Gener at or Paraneter Schedul e

ENG NE- GENERATOR PARAMETER SCHEDULE

Power Rating St andby

Overl oad Capacity 110 percent of Service Load for
(Prime applications only) 1 hour in 12 consecutive hours
Servi ce Load 370 kVA

Motor Starting kVA 462 kVA

Power Fact or 0.8 | aggi ng

Engi ne- Generat or Appli cations st and- al one

Maxi mum Speed 1800 rpm

Heat Exchanger Type fin-tube (radiator)

Gover nor Type | sochr onous

Frequency Bandwi dth pl us/ m nus 0.4

(steady state) per cent

Gover nor Type Dr oop

Frequency Regul ation (droop) 3 percent (maxi nmun

(No Load to Full Load

SECTI ON 16263 Page 7
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ENG NE- GENERATOR PARAMETER SCHEDULE

Frequency Bandwi dth
(steady state)

Vol t age Regul ati on
(No Load to Full Load)

Vol t age Bandwi dt h
(steady state)

Frequency
Vol t age
Phases

M ni mum Gener at or
Subt r ansi ent React ance

Max Step Load | ncrease
Transi ent Recovery Tine
with Step Load I ncrease (Voltage)

Transi ent Recovery Tine
with Step Load Increase (Frequency)

Maxi mum Vol t age Deviation with
with Step Load I ncrease

Maxi mum Fr equency Devi ati on
with Step Load I ncrease

Max Step Load Decrease
(wi t hout shut down)

Max Time to Start and be Ready to
Assune Load

Max Al |l owabl e Heat Transferred
To Engi ne Cenerator Space at Rated
Qut put Capacity

Max Summer Qut door Tenp
(Anbi ent)

Mn Wnter Qutdoor Tenp
(Anbi ent)

Sei sm ¢ Zone
Install ati on El evati on

1.2.2 Rat ed Qut put Capacity

pl us/ m nus 0.4
per cent

pl us/ m nus 2 percent (maxi nmun

pl us/ m nus 0.5 percent

60 Hz
480 volts
3 Phase, We

18 percent

25 percent
of Service Load at 80% PF

5 seconds

3 seconds

20 percent of rated
vol t age

2.5 percent of rated
frequency

100 percent of Service Load at
PF
10 seconds

350 MBTUY hr

105 degrees

60 degrees

2A

259 m above sea | evel

Each engi ne-generator-set shall provide power equal to the sum of Service
Load plus the machine's efficiency |oss and associ ated ancillary equi pnent
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| oads. Rated output capacity shall al so consider engine and/or generator
oversizing required to neet requirenents in paragraph Engi ne- Generat or
Par anet er Schedul e.

.2.3 Power Rati ngs

Each prime power engi ne-generator set application shall be capable of 8760
hours of continuous operation per year (subject to normal outages for

peri odi c and preventive mai ntenance) at output capacity. Each standby
power engi ne-generator set application shall be capable of 500 cunul ative
hours of operation per year with a maxi mum peri od of continuous operation
of 300 hours at output capacity.

.2.4 Transi ent Response

The engi ne-generator set governor and voltage regul ator shall cause the
engi ne-generator set to respond to the maxi num step | oad changes such that
out put voltage and frequency recover to and stabilize within the
operational bandwidth within the transient recovery tinme. The

engi ne-generator set shall respond to maxi mum step | oad changes such that
t he maxi mum vol t age and frequency devi ations from bandw dth are not
exceeded.

.2.5 Reliability and Durability

Each standby engi ne-generator set shall have both an engi ne and a generator
capabl e of delivering the specified power on a standby basis with an

antici pated nean time between overhauls of no | ess than 5,000 hours up to
400 kW 7,500 hours up to 800 kW 10,000 hours up to 1250 kW and 15, 000
hours up to 2500 kWoperating with an 80 percent |load factor. Two |ike
engines and two |ike generators shall be cited that have perfornmed
satisfactorily in a stationary power plant, independent and separate from
t he physical location of the manufacturer's and assenbler's facilities, for
standby without any failure to start, including all periodic exercise.

Each |i ke engi ne and generator shall have had no failures resulting in
downtinme for repairs in excess of 72 hours nor any failure due to
overheating during the 2 consecutive years of service. Like engines shal
be of the sane nodel, speed, bore, stroke, number and configuration of
cylinders, and rated output capacity. Like generators shall be of the sanme
nodel , speed, pitch, cooling, exciter, voltage regulator and rated out put
capacity.

.3 GENERAL REQUI REMENTS

. 3.1 Engi ne- Gener at or Set

Each set shall consist of one engine, one generator, and one exciter

nmount ed, assenbl ed, and aligned on one base; and other necessary ancillary
equi prent which may be nmounted separately. Sets having a capacity of 750
kWor smaller shall be assenbled and attached to the base prior to

shi pping. Sets over 750 kWcapacity nmay be shipped in sections. Each set
conponent shall be environmentally suitable for the | ocation shown and
shal |l be the manufacturer's standard product offered in catal ogs for
commercial or industrial use. Any nonstandard products or conmponents and
the reason for their use shall be specifically identified in paragraph
SUBM TTALS.

3.2 Nanepl at es

SECTI ON 16263 Page 9
( Am 0004)



WBRFYOO0

Each maj or conponent of this specification shall have the manufacturer's
nane, type or style, nmodel or serial nunber and rating on a plate secured
to the equipnment. As a m ninmum nanepl ates shall be provided for

Engi nes Rel ays

Cenerators Transfornmers (CT & PT)

Regul at or s Governors

Punps and punp notors Air Starting System

Cener at or Breaker Heat exchangers (other than base
Econoni zers nmount ed)

VWere the foll owi ng equi pnment is not provided as a standard conponent by
t he di esel engine generator set manufacturer, the naneplate information may
be provided in the mai ntenance manual in |ieu of nanepl ates.

Battery charger Heat ers

Swi t chboar ds Exhaust nufflers
Swi t chgear Sil encers
Battery Exciters

.3.3 Personnel Safety Devices

Exposed novi ng parts, parts that produce high operating tenperatures, parts
whi ch may be electrically energi zed, and parts that may be a hazard to
operating personnel shall be insulated, fully encl osed, guarded, or fitted
with other types of safety devices. The safety devices shall be installed
so that proper operation of the equipnent is not inpaired.

.3.4 Verification of D nensions

Bef ore perform ng any work, the premi ses shall be visited and all details
of the work verified. The Contracting Oficer shall be advised in witing
of any di screpanci es.

.3.5 Conf ormance to Codes and St andards

VWhere equi pnent is specified to conformto requirenents of any code or
standard such as UL, NEMA, etc., the design, fabrication and installation
shall also conformto the code

.3.6 Site Vel ding

Structural nenbers shall be welded in accordance with Section 05120
STRUCTURAL STEEL. For all other welding, procedures and wel ders shall be
qualified in accordance with ASME BPV | X. Wl ding procedures qualified by
ot hers, and wel ders and wel di ng operators qualified by a previously
qual i fied enpl oyer may be accepted as pernmitted by ASME B31.1. Wl der
qualification tests shall be perforned for each wel der whose qualifications
are not in conpliance with the referenced standards. The Contracting
Oficer shall be notified 24 hours in advance of qualification tests. The
qualification tests shall be perforned at the work site if practical. The
wel der or wel ding operator shall apply his assigned synbol near each weld
he makes as a permanent record.

. 3.7 Engi ne- Generat or Set Encl osure
The engi ne-generator set enclosure shall be corrosion resistant and fully

weat her resistant. The enclosure shall contain all set conponents and
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provide ventilation to pernmt operation at Service Load under secured
conditions. Doors shall be provided for access to controls and equi pnent
requi ring periodic maintenance or adjustment. Renovable panels shall be
provi ded for access to conponents requiring periodic replacenent. The

encl osure shall be capable of being renoved w thout disassenbly of the

engi ne-generator set or renoval of conponents other than the exhaust system

.3.8 Vibration Limtation

The maxi mum engi ne-generator set vibration in the horizontal, vertical, and
axial directions shall be limted to 0.15 mm (peak-peak RVB), with an
overall velocity limt of 24 mmlsecond RMS

.3.9 Vi bration |Isolation

The engi ne-generator set shall be provided with a vibration-isolation
systemin accordance with the manufacturer's standard recomendati on

Vi bration-isolation systens shall be designed and qualified (as an integra
part of the base and mounting system to the seisnmic zone specified. Were
the vibration-isolation system does not secure the base to the structure
floor or unit foundation, seismc restraints shall be provided in
accordance with the seismc zone specified.

.3.10 Har moni ¢ Requi renent s

Non-1inear |oads to be served by each engi ne-generator set are as
i ndi cated. The maxi mum|linear |oad demand (kVA @PF) when non-Ilinear | oads
will also be in use is as indicated.

.3.11 Starting Time Requirenents

Upon recei pt of a signal to start, each engi ne generator set will start,
reach rated frequency and voltage and be ready to assune |load within the
time specified. For standby sets used in energency power applications,
each engi ne generator set will start, reach rated frequency and voltage,
and power will be supplied to the load termnals of the automatic transfer
switch within the starting tine specified.

.3.12 Experi ence

Each conponent manufacturer shall have a m nimum of 3 years experience in

t he manufacture, assenbly and sal e of conponents used with stationary

di esel engi ne-generator sets for comercial and industrial use. The

engi ne- generator set manufacturer/assenbler shall have a m nimumof 3 years
experience in the manufacture, assenbly and sale of stationary diese

engi ne-generator sets for commercial and industrial use.

.3.13 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a
qualified field engineer to supervise the conplete installation of the
engi ne-generator set, assist in the performance of the onsite tests, and
i nstruct personnel as to the operational and maintenance features of the
equi prent. The field engineer shall have attended the engi ne generator
manuf acturer's training courses on installation operation and nmai nt enance
of engi ne generator sets.

4 SUBM TTALS
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Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prent and Performance; GA

Cal cul ations of the engi ne and generator output power capability, including
efficiency and parasitic |oad data.

Harmoni ¢ and Non-1linear Load Capability; FIO

Description of the generator features which nmtigate the effects of the
non-Ilinear |oads |isted.

Torsional Vibration; FIO

Cal cul ati ons whi ch show that no damagi ng or dangerous torsional vibrations
wi |l occur when the prime nover is connected to the generator.

Power Factor Capability Curve; FIO

The generator capability curve showi ng generator kVA output capability (kW
vs. kvar) for both | eading and | aggi ng power factors ranging fromO to 1.0.

Cool i ng Equi prent and Perfor mance; FIQO
A letter which certifies that the engi ne-generator set and cooling system
function properly in the anbient tenperature specified for air entering the
radi ator fromthe generator room

a. The maxi num all owabl e inlet tenperature of the coolant fl uid.

b. The mnimum allowable inlet tenperature of the cool ant fl uid.

c. The maxi num al |l owabl e tenperature rise in the coolant fluid
t hrough t he engi ne.

Alarm Set Points; FIO

The magni t ude of nonitored val ues which define alarmor action set points,
and the tol erance (plus and/or mnus) at which the devices activate the
alarmor action for itenms contained within the al arm panels.

Cenerator Data; FIO

Manuf acturer's standard data for each generator (prototype data at the
specified rating or above is acceptable), listing the follow ng information:

Tenperature rise in accordance with NEMA MG 1, Part 22.
Direct- Axi s synchronous reactance (per unit).
Direct-Axis transient reactance (per unit).

Direct-Axis subtransi ent reactance (per unit).
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Quadr ature synchronous reactance (per unit).

Quadr ature subtransient reactance (per unit).

Zer 0 sequence reactance (per unit).

Negati ve sequence reactance and i npedance (per unit).
Direct-Axis transient open-circuit time constant (seconds).
Direct-Axis short circuit tine constant (seconds).

The generator kWrating and short circuit current capacity (both
symmetric and asynmetric)

Manuf acturer's Catal og; FIQO

Manuf acturer's standard catal og data describing and depicting each

engi ne-generator set and all ancillary equipment in sufficient detail to
denonstrate conpl ete specification conpliance.

Site Wl ding; FIO

A copy of qualifying procedures and a |list of nanmes and identification
synmbol s of qualified welders and wel di ng operators.

Spare Parts; FIO
A conplete list of spare parts for each piece of equipnment and a conplete
list of all material and supplies needed for continued operation. Lists
shal I include supply source and current prices. Each list shall be
separated into two parts, those el enents reconmended by the manufacturer to
be replaced after 3 years of service, and the remnaining el ements.
Trai ning; FIQO
A letter giving the date proposed for conducting the onsite training
course, the agenda of instruction, a description of the video taping
service to be provided, and the kind and quality of the tape to be left
with the Contracting Oficer at the end of the instructional period.
Battery Charger; GA
Battery charger sizing cal cul ations.
Vi bration-1solation; FIO
Vi bration isolation system performance data for the range of frequencies
generated by the engi ne-generator set during operation fromno load to full
| oad and the maxi mum vibration transnmitted to the floor. Description of
seismc qualification of the engi ne-generator nounting, base, and vibration
i sol ati on.

SD- 04 Dr awi ngs
Layout and Shop Draw ngs; GA.

Drawi ngs shall include the follow ng:
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a. Base-nounted equi pnent, conplete with base and attachments,
i ncl udi ng anchor bolt tenplate and recommended cl earances for
mai nt enance and operati on.

b. Conplete starting system

c. Conmplete fuel system

d. Conplete cooling system

e. Conpl ete exhaust system

f. Layout of relays, breakers, sw tchgear, and sw tches including
applicable single line and wiring diagrans with witten
description of sequence of operation and the instrunentation
provi ded.

g. The conplete lubrication system including piping, punps,
strainers, filters, heat exchangers for |ube oil and turbocharger
cooling, electric heater, controls and w ring.

h. Location, type, and description of vibration isolation devices for
all applications.

i. The safety system together with a detail ed description of how it
is towrk. Wring schematics, safety devices with a listing of
their normal ranges, alarm and shutdown val ues (to include
operation paraneters such as pressures, tenperatures voltages,
currents, and speeds) shall be included.

j. One-line schematic and wiring diagrans of the generator, exciter,
regul ator, governor, and instrunentation.

k. Layout of each panel.

. Munting and support for each panel and najor piece of electrical
equi prrent .

m  Engi ne-generator set lifting points and rigging instructions.
As-Built Draw ngs; GA

Drawi ngs whi ch accurately depict the as-built configuration of the
installation, upon acceptance of the diesel-generator set installation.

SD-06 Instructions
Posted Data; GA.
Posted data including wiring and control diagrans show ng the key
mechani cal and el ectrical control elements, and a conplete |ayout of the
entire system
Franmed I nstructions; GA
Instructions including: the manufacturers pre-start checklist and
precautions; startup procedures for test-node, manual -start node, and

automatic-start node (as applicable); running checks, procedures, and
precautions; and shutdown procedures, checks, and precautions.
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SD- 08 St atements
Qualifications; FIOQO
Docunent ati on to denpnstrate that:

a. Each conmponent manufacturer has a m ni mum of 3 years experience in
t he manufacture, assenbly and sal e of conponents used wth
stationary di esel engine-generator sets for comercial and
i ndustrial use.

b. The engi ne-generator set nmanufacturer/assenbler has a m ni mum of 3
years experience in the manufacture, assenbly and sal e of
stationary di esel engine-generator sets for comercial and
i ndustrial use.

c. The field engineer is qualified to performthe specified functions.

d. Certification that the engi ne-generator set and cooling system
function properly in the anbient tenperatures specified for air
entering the radiator fromthe generator room

Wel der Qualification; FIO

Aletter listing the welder qualifying procedures for each wel der, conplete
wi th supporting data such as test procedures used, what was tested to, and
alist of the names of all welders and their identification synbols.

Install ati on Procedures; FlIQO

A copy of the manufacturer's installation procedures and a detailed
description of the manufacturer's reconmended break-in procedure.

Listing of Product Installations; FIO
Alist of five installations using each type of engine and generator
proposed for use. Each conponent used as the basis for the durability and
reliability certification shall be identified in the list. The list shal
give the name of installations, conpletion dates, and nane and tel ephone
nunber of a point of contact.

SD- 09 Reports
Factory Inspection and Tests; FIO

Si x conpl ete reproduci bl e copies of the factory inspection result on the
checklist format specified in paragraph FACTORY | NSPECTI ON AND TESTS.

Factory Tests; FIO

a. Aletter giving notice of the proposed dates of factory
i nspections and tests at |east 14 days prior to beginning tests.

b. A detailed description of the manufacturer's procedures for
factory tests.

Si x copies of the Factory Test data described below in 215.9 x 279.4 mm
(8-1/2 x 11 inch) binders having a m nimumof 3 rings fromwhich materi al
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may readily be renmoved and repl aced, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with tabs.
Data plots shall be full size (215.9 x 279.4 mm (8-1/2 x 11 inch)
m nimum, showing grid lines, with full resolution.
(1) A detailed description of the procedures for factory tests.
(2) A list of equipnent used, with calibration certifications.
(3) A copy of neasurenents taken, with required plots and graphs.
(4) The date of testing.
(5 Alist of the paraneters verified.
(6) The condition specified for the paraneter.
(7) The test results, signed and dated.
(8) A description of adjustnents nade

On Site Tests; FIO

a. Aletter giving notice of the proposed dates of onsite inspections
and tests.

b. A detailed description of the Contractor's procedures for onsite
tests including the test plan and a listing of equi pnment necessary
to performthe tests.

c. Six copies of the onsite test data described below in 215.9 x
279.4 mm (8-1/2 x 11 inch) binders having a mninmumof 3 rings
fromwhich material may readily be renoved and repl aced, including
a separate section for each test. Sections shall be separated by
heavy plastic dividers with tabs. Data plots shall be full size (
215.9 x 279.4 mm (8-1/2 x 11 inch) mnimn), showing grid lines,
with full resolution.

(1) A detailed description of the procedures for onsite tests.
(2) A list of equipnent used, with calibration certifications.
(3) A copy of neasurenents taken, with required plots and graphs.
(4) The date of testing.
(5 Alist of the paraneters verified.
(6) The condition specified for the paraneter.
(7) The test results, signed and dated.
(8) A description of adjustnents nmade
SD- 13 Certificates
Torsional Vibration; FIO
Torsi onal anal ysis and cal cul ati ons which certify and denonstrate that no
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damagi ng or dangerous torsional vibrations will occur when the prinme nover
is connected to the generator, at synchronous speeds, plus/mnus 10%

Prototype Tests; FIO

Manuf acturer's standard certification that prototype tests were perforned
for the generator nodel proposed.

Reliability and Durability; FIQO

Areliability and durability certification letter fromthe manufacturer and
assenbler to prove that existing facilities are and have been successfully
utilizing the same conponents proposed to neet this specification, in
simlar service. Certification my be based on conponents, i.e. engines
used with different nodels of generators and generators used with different
engi nes, and does not exclude annual technol ogical inprovenents nade by a
manuf acturer in his basic standard-nodel conponent on which experience was
obt ai ned, provided parts interchangeability has not been substantially
affected and his current standard nodel neets the perfornmance requirenents
speci fi ed.

Em ssions; FIO

A certification fromthe engi ne manufacturer stating that the engine

em ssions nmeet the federal, state, and | ocal regulations and restrictions
speci fi ed.

Site Visit; FIO

Aletter stating the date the site was visited and |isting discrepancies
found.

Fl ywheel Bal ance; FI QO

A certification stating that the flywheel has been statically and
dynam cal | y bal anced and is capable of being rotated at 125 percent of
rated speed without vibration or damage.

St andards Conpl i ance; FI O

A certification stating that where materials or equi pnment are specified to
comply with requirenments of UL, witten proof of such conpliance has been
obtained. The label or listing of the specified agency, or a witten
certificate froman approved, nationally recogni zed testing organi zati on
equi pped to perform such services, stating that the itenms have been tested
and conformto the requirenments and testing methods of the specified agency
are acceptabl e as proof.

Functional Facilities; FIO
Aletter certifying that all facilities are conplete and functional; that
each systemis fully functional; and that each item of equipment is
conplete, free from danage, adjusted, and ready for beneficial use.

SD-19 (Operation and Mi ntenance Manual s
Qperation Manual ; GA
Si x copies of the operation manual in 215.9 x 279.4 mm (8-1/2 x 11 inch)
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bi nders, having a mi nimumof 3 rings fromwhich material may readily be
renoved and repl aced, including a separate section for each system or
subsystem Sections shall be separated by heavy plastic dividers with tabs
which identify the material in the section. Draw ngs shall be fol ded bl ue
lines, with the title block visible, and placed in 215.9 x 279.4 nm (8-1/2
x 11 inch) plastic pockets with reinforced holes. One full size
reproduci bl e nyl ar of each draw ng shall acconpany the booklets. Mlars
shall be rolled and placed in a heavy cardboard tube with threaded caps on

each end. The manual shall include: step-by-step procedures for system
startup, operation, and shutdown; draw ngs, diagrans, and single-line
schematics to illustrate and define the electrical, nmechanical, and

hydraul i c systens together with their controls, alarns, and safety systens;
t he manufacturer's nanme, nodel nunber, and a description of equipnment in

the system The instructions shall include procedures for interface and
interaction with related systens to include automatic transfer switches and
fire al arnf suppression systens. Each booklet shall include 1.44 negabyte,

88.9 mm (3-1/2 inch) floppy disks containing an ASCII file of procedures.
The fl oppy disks shall be placed in 215.9 x 279.4 mm (8-1/2 x 11 inch)

pl astic pockets with reinforced holes. The operation nanual shall be

subm tted and approved prior to comencing onsite tests. Operation manuals
shall be submtted for approval 30 days follow ng CQC approval of

equi prent / materi al .

Mai nt enance Manual ; GA.

Si x copies of the maintenance manual containing the information described
below in 215.9 x 279.4 nm (8-1/2 x 11 inch) binders having a m ni mum of
three rings fromwhich material may readily be renoved and repl aced,
including a separate section for each itemlisted. Each section shall be
separated by a heavy plastic divider with tabs. Draw ngs shall be fol ded,
with the title block visible, and placed in plastic pockets with reinforced
hol es.

a. Procedures for each routine nai ntenance item
b. Procedures for troubl eshooting.

c. Factory-service, take-down overhaul, and repair service manual s,
with parts lists.

d. A copy of the posted instructions.

e. A conponent list which includes the manufacturer's name, address,
type or style, nodel or serial nunber, rating, and catal og nunber
for the maj or conponents specified for namepl ates.

Si x conpl ete reproduci ble copies of the final relay and protective device
settings. The settings shall be recorded with the nane of the conpany and
i ndi vi dual responsible for their accuracy. Maintenance manuals shall be
subm tted for approval 30 days follow ng CQC approval of equiprent materi al

Special Tools and Filters; FIO

Two conplete sets of special tools required for maintenance (except for

el ectroni c governor handset). Special tools are those that only the
manuf act urer provides, for special purposes, or to reach otherw se

i naccessi ble parts. The tools shall be supplied conplete with a suitable
tool box. One handset shall be provided for each el ectronic governor when
required to indicate and/ or change governor response settings. Two
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conplete sets of filters shall be supplied in a suitable storage box.

1.5 STORAGE AND | NSTALLATI ON
The Contractor shall properly protect material and equi pnment, before,
during, and after installation. Stored itens shall be protected fromthe
weat her and contami nation. During installation, piping and simlar
openi ngs shall be capped to keep out dirt and other foreign matter.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Filter Elenents

Fuel -oil, lubricating-o0il, and conbustion-air filter elenments shall be
manuf acturer's standard.

2.1.2 I nstrunent Transforners
ANS| Cl12.11.

2.1.3 Pi pe (Sl eeves, Fuel/Lube-G 1, Conpressed Air, Cool ant, Crankcase
Breat her Vent and Exhaust)

ASTM A 53, or ASTM A 106 steel pipe. Pipe smaller than 50 mm (2 inches)
shal |l be Schedule 80. Pipe 50 mm (2 inches) and |arger shall be Schedul e
40.

a. Flanges and Flanged Fittings: ASTMA 181/ A 181M d ass 60, or
ASME B16.5, Grade 1, C ass 150.

b. Pipe Wlding Fittings: ASTM A 234/ A 234M G ade WPB or WPC, O ass
150 or ASME B16. 11, 1360.7 kg (3000 Ib).

c. Threaded Fittings: ASME B16.3, Cass 150.
d. Valves: MSS SP-80, O ass 150.
e. Gaskets: Manufacturer's standard.

2.1.4 Thernmoneter for Gl or Water Service

Fl ush-nmounted dial with range to suit the service encountered, standard
with the manufacturer.

2.1.5 Pi pe Hangers
MBS SP-58 and MSS SP- 69.
2.1.6 El ectrical Encl osures
2.1.6.1 Gener al
NEMA | CS 6.
2.1.6.2 Power Switchgear Assenblies

NEMA SG 5.
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2.1.6.3 Swi t chboar ds
NEMVA PB 2.

2.1.6.4 Panel boar ds
NEMVA PB 1.

2.1.7 Pressure Gauges
Manuf acturer's standard.

2.1.8 El ectric Mdtors

Electric nmotors shall conformto the requirenents of NEMA MG 1. Mdtors
shal | have seal ed ball bearings and a maxi mum speed of 1800 rpm Mbdtors
used indoors shall have drip-proof franmes; those used outside shall be
totally enclosed. Alternating current notors |larger than 373 W (1/2 Hp)
shall be of the squirrel-cage induction type for operation on 208 volts or
hi gher, 60 Hz, and three-phase power. Alternating current nmotors 373 W
(1/2 Hp) or smaller, shall be suitable for operation on 120 volts, 60 Hz,
and si ngl e- phase power.

2.1.9 Mot or Controllers

Motor controllers and starters shall conformto the requirenents of NFPA 70
and NEMA | CS 2.

2.2 ENG NE

Each engi ne shall operate on No. 2-D diesel fuel conformng to ASTM D 975,
shal | be designed for stationary applications and shall be conplete with
ancillaries. The engine shall be a standard producti on nodel described in
the manufacturer's catal og. The engine shall be naturally aspirated,

super charged, or turbocharged. The engine shall be 4-stroke-cycle and
conpression-ignition type. The engine shall be vertical in-line, V- or
opposed- pi ston type, with a solid cast block or individually cast
cylinders. The engine shall have a m ninumof two cylinders.
Opposed- pi ston type engi nes shall have not |ess than four cylinders. Each
bl ock shall have a cool ant drain port.

2.2.1 Transi ent Load Capability

Each engi ne shall be capable of receiving and responding to specified
maxi mum step | oad changes within the transient |oading recovery tinme.

2.2.2 Speed Sensor
Each engi ne shall be equi pped with an overspeed sensor
2.3 FUEL SYSTEM

The entire fuel systemfor each engine-generator set shall conformto the
requi renents of NFPA 30 and NFPA 37 and contain the foll ow ng el enents.

2.3.1 Punps
2.3.1.1 Mai n Punp
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Each engi ne shall be provided with an engine driven punp. The punp shal
supply fuel at a mninumrate of 200 percent of the expected fue
consunption at 110 percent of full rated output capacity.

.3.2 Fuel Filter

A mnimum of one full-flow fuel filter shall be provided for each engine.
The filter shall be readily accessi ble and capabl e of being changed wi t hout
di sconnecting the piping or disturbing other conponents. The filter shal
have inlet and outlet connections plainly marked. An indicating
differential pressure gauge shall be provided across the filter

.3.3 Rel i ef / Bypass Val ve

A relief/bypass val ve shall be provided to regulate pressure in the fuel
supply line, return excess fuel to a return line and prevent the build-up
of excessive pressure in the fuel system

.3.4 Fuel Tank

Each generator shall be furnished with an integral weatherproof, subbase
fuel tank.

.4 LUBRI CATI ON

Each engi ne shall have a separate |ube-oil systemconformng to NFPA 30 and
NFPA 37. Each system shall be pressurized by engine-driven punps. System
pressure shall be regulated as recommended by the engi ne manufacturer. A
pressure relief valve shall be provided on the crankcase. The crankcase
shall be vented in accordance with the manufacturer’'s reconmendati on except
that it shall not be vented to the engi ne exhaust system Crankcase
breathers, if provided on engines installed in buildings or enclosures,
shall be piped to vent to the outside. The systemshall be readily

accessi ble for service such as draining, refilling, etc. Each system shal
permt addition of oil and have oil-level indication with the set
operating. The systemshall utilize an oil cooler as recomended by the
engi ne manuf act urer

.4.1 Lube-GO | Filter

One full-flow filter shall be provided for each punp. The filter shall be
readi | y accessi bl e and capabl e of being changed w t hout di sconnecting the
pi pi ng or disturbing other conmponents. The filter shall have inlet and
outlet connections plainly marked. An indicating differential pressure
gauge shall be provided across the filter

.4.2 Lube-O| Sensors

Each engi ne shall be equipped with |ube-o0il tenperature and pressure
sensors. Tenperature sensors shall provide signals for Pre-H gh and Hi gh
Lube-Q| indication and alarns. Pressure sensors shall be |ocated
downstream of the filters and provide signals for Pre-Low and Low Lube-QO |
i ndi cation and al arns.

.5 COOLI NG

Each engi ne shall have its own cooling system Each system shall operate
automatically while its engine is running. The cooling system cool ant
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shal |l use a conbination of cooling water conditioner, water and

et hyl ene-gl ycol sufficient for freeze protection at the m ni mumw nter
out door tenperature specified and in concentration as recomended by the
engi ne manufacturer. The maxi numtenperature rises of the cool ant across
each engi ne shall not exceed that reconmended and submitted i n paragraph
SUBM TTALS.

.5.1 Cool ant Punps

Cool ant punps shall be the centrifugal type. Each engine shall have an
engi ne-driven primary punp. Secondary punps shall be electric notor driven
and have automatic controllers.

.5.2 Heat Exchanger

Each heat exchanger shall be of a size and capacity to linmt the maxi mum
al l owabl e tenperature rise in the coolant across the engine to that
recommended and submitted in paragraph SUBM TTALS for the maxi num sunmer
out door design tenperature and site elevation and for the specified
tenperature of air entering the radiator. Each heat exchanger shall be
corrosion resistant, suitable for service in anbient conditions of
application. Frane shall be gal vani zed.

.5.2.1 Fi n- Tube- Type Heat Exchanger (Radi ator)

Heat exchanger shall be vertical, engine-nounted radiator type, with copper
fins, brass coolant tubes, fan and integral fuel oil cooler. Radiator

shal |l be sized for 43.3 degrees C (110 degrees F) tenperature air entering
the radi ator fromthe generator roomand heat rejection shall include tota
of exhaust water jacket, oil cooler, after cooler, fuel oil and engine

wat er jacket at 110% of full |oad and 43.3 degrees C (110 degrees F)
conbustion air intake to the engine. Heat exchanger core shall be factory
coated with corrosion resistant film provided that correction neasures are
taken to restore the heat rejection capability of the radiator to the
initial design requirenment via over sizing, or other conpensating nethods.
Provi de additional core surface area to conpensate for the | ower heat
transfer coefficient because of the coating. Internal surfaces shall be
conpatible with liquid fluid coolant used. Materials and cool ant are

subj ect to approval by the Contracting Oficer. Heat exchangers shall be
pressure type incorporating a pressure valve, vacuumvalve and a cap. Caps
shal | be designed for pressure relief prior to removal. Each heat
exchanger and the entire cooling systemshall be capable of wthstanding a
m ni mum pressure of 48 kPa (7 psi) and shall be protected with a strong
grille or screen guard. Each heat exchanger shall have at |east two tapped
hol es; one tapped hol e shall be equipped with a drain cock, the rest shal
be pl ugged.

.5.3 Thernostatic Control Valve

A nmodul ating type, thernostatic control valve shall be provided in the
cool ant systemto maintain the coolant tenperature range submtted in
par agr aph SUBM TTALS.

.5.4 Tenperature Sensors

Each engi ne shall be equi pped with cool ant tenperature sensors.

Tenperature sensors shall provide signals for pre-high and high indication
and al ar ns.
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2.5.5 Duct wor k

Ductwork shall be as specified in Section 15895 Al R SUPPLY, DI STRI BUTI ON,
VENTI LATI ON, AND EXHAUST SYSTEM except that a flexible connection shall be
used to connect the duct to the diesel engine radiator. Mterial for the
connection shall be wire-reinforced glass. The connection shall be
rendered as airtight as possible.

2.6 SOUND LI M TATI ONS

The Iimts listed are applicable only as referenced in this specification

Frequency Band Maxi mum Accept abl e
(Hz) Sound Level
(Deci bel s)
20- 75 87 81
75- 150 77 71
150- 300 70 64
300- 600 64 58
600- 1, 200 61 55
1, 200- 2, 400 60 54
2, 400- 4, 800 60 54
4, 800-10 kHz 62 56

2.7 Al R | NTAKE EQUI PVENT

Filters and silencers shall be provided in |locations that are conveni ent
for servicing. The silencer shall be of the high-frequency filter type,
located in the air intake system as recommended by the engi ne manuf act urer
Sil encer shall be capable of reducing the noise level at the air intake to
a point bel ow the maxi num acceptable | evels specified in paragraph SOUND
LIMTATIONS. A conbined filter-silencer unit neeting requirenments for the
separate filter and silencer itens may be provided. Expansion elenents in
air-intake lines shall be copper or rubber

2.8 EXHAUST SYSTEM

The system shall be separate and conplete for each engine. Piping shall be
supported to minimze vibration. Where a V-type engine is provided, a
V-type connector, with necessary flexible sections and hardware, shal
connect the engi ne exhaust outlets.

2.8.1 Exhaust Muffl er

A chanber type exhaust muffler shall be provided. The nuffler shall be of
wel ded steel and designed for outside nounting. Eyebolts, lugs, flanges,
or other itens shall be provided as necessary for support in the |ocation
and position indicated. Pressure drop through the nuffler and exhaust

pi pi ng system shall not exceed the reconmendati ons of the engine

manuf acturer. Qutside nufflers shall be zinc coated or painted with high
tenperature 500 degrees resisting paint. Unless otherw se indicated on the
drawi ngs, the nuffler and exhaust piping together shall reduce the noise

| evel to less than the nmaxi mum acceptable level listed for sound
[imtations in paragraph SOUND LI M TATIONS, at a distance of 22.9 m (75
feet) fromthe end of the exhaust piping directly along the path of

di scharge for horizontal discharged exhausts; or at a radius of 22.9 m (75
feet) fromthe nmuffler/di scharge piping, at 45 degrees apart in al
directions, for vertically discharged exhausts, with the engi ne-generator

SECTI ON 16263 Page 23
( Am 0004)



WBRFYOO0

set operating at 100 percent of rated output capacity. The nuffler shal
have a drain valve, nipple, and cap at the | ow point of the muffler

.8.2 Exhaust Pi pi ng

Hori zontal sections of exhaust piping shall be sloped downward away from
the engine to a drip leg for collection of condensate with drain valve and
cap. Changes in direction shall be Iong radius. Exhaust piping, mufflers
and silencers installed inside any building shall be insulated in
accordance with paragraph THERVAL | NSULATI ON and covered to protect
personnel. Vertical exhaust piping shall be provided with a hinged,
gravity-operated, self-closing, rain cover.

.8.3 Expansi on Joints

An expansion joints shall be provided at each engi ne exhaust connection
Expansion joints shall have flanged connections. Expansion joints shall be
bell ows type with stainless steel elements suitable for diesel-engine
exhaust gas at 650 degrees C (1200 degrees F). Expansion elenments shall be
capabl e of absorbing vibration fromthe engi ne and conpensating for thernal
expansi on and contraction

.9 EM SSI ONS

The finished installation shall conply with Federal and | ocal regul ations
and restrictions regarding the limts of em ssions.

.10 STARTI NG SYSTEM
.10.1 Controls

An engine start-stop switch shall be provided with functions including:
test, reset, manual -run/start, manual stop, and automatic nodes.
Start-stop logic shall be provided for adjustable cycle cranking and

cool down operation. The logic shall be arranged for manual starting and
fully automatic starting in accordance with paragraph AUTOVATIC

ENG NE- GENERATOR- SET SYSTEM OPERATI ON.  El ectrical starting systens shall
be provided with an adjustable cranking limt device to limt cranking
peri ods from 8 seconds up to the maxi mum durati on

.10.2 Capacity

The starting systemshall be of sufficient capacity, at the maxi num out door
summer tenperature specified to crank the engi ne w thout damage or
overheating. The system shall be capable of providing a mnimmof three
cranking periods with 8 second intervals between cranks. Each cranking
peri od shall have a maxi mum duration of 8 seconds.

.10.3 El ectrica

An el ectrical starting systemshall be provided to operate on a 24-volt dc
systemutilizing a negative circuit ground. Starting notors shall be in
accordance with SAE ARP 892.

.10.3.1 Battery

A starting battery system shall be provided and shall include the battery,

battery rack, intercell connectors, spacers, automatic battery charger with
overcurrent protection, nmetering and relaying. The battery shall be in

SECTI ON 16263 Page 24
( Am 0004)



WBRFYOO0

accordance with SAE J 537. Critical system conponents (rack, protection
etc.) shall be sized to withstand the seismc acceleration forces of the
zone specified in paragraph Engi ne- Generator Parameter Schedule. The
battery shall be lead-acid, with sufficient capacity, at the m ninum

out door and maxi mum out door tenperature specified, to provide the specified
cranki ng peri ods.

.10.3.2 Battery Charger

A current-limting battery charger, conformng to UL 1236, shall be

provi ded and shall automatically recharge the batteries. The charger shal
be capabl e of an equalize-charging rate for recharging fully depleted
batteries within 8 hours which is manual ly adjustable in a continuous range
and a floating charge rate for maintaining the batteries at fully charged
condition. An ammeter shall be provided to indicate charging rate. A
voltneter shall be provided to indicate charging voltage. A tiner shall be
provi ded for the equalize-charging-rate setting.

.10.4 Starting Aids
.10.4.1 A ow Pl ugs

@ ow plugs shall be designed to provide sufficient heat for combustion of
fuel within the cylinders to guarantee starting at an anbient tenperature
of minus 32 degrees C (m nus 25 degrees F).

.10.4.2 Et her

Et her capsule injectors shall be positioned to allow injection of ether
directly into the air manifold to guarantee starting at an anbi ent
tenperature of mnus 23 degrees C (mnus 10 degrees F).

.10.4.3 Jacket - Cool ant Heaters

A thernostatically controlled electric heater shall be nounted in the
engi ne cool ant jacketing to automatically maintain the coolant wthin plus
or minus 1.7 degrees C (3 degrees F) of the control tenperature. The
heat er shall operate independently of engine operation so that starting
tinmes are mnimzed. Power for the heaters shall be 120 volts ac.

Standby Rated Sets

The control tenperature shall be the tenperature reconmended by the engi ne
manuf acturer to nmeet the starting tine specified at the mni num wi nter
out door tenperature.

.10.4.4 Lubricating-G | Heaters

A thernostatically controlled electric heater shall be nounted in the
engine lubricating-oil systemto automatically maintain the oil tenperature
within plus or mnus 1.7 degrees C (3 degrees F) of the control
tenperature. The heater shall operate independently of engine operation so
that starting tines are mnimzed. Power for the heaters shall be 120
volts ac.

.10.5 Exerci ser

A progranmabl e, timng device or sequential controller shall be provided to
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start, operate, and automatically stop the engi ne-generator set to permt
peri odi c operation for a preset period of tine at preset intervals.
Intervals shall be adjustable from 672 hours to not |ess than 168 hours,
and factory set at 672 hours. Running periods shall be adjustable from1
to 1440 m nutes, including the engi ne cool -down period, and factory set at
30 minutes. The design of the system exerciser shall include the foll ow ng
provi si ons:

a. Manual activation swtch.

b. Mnual reset switch. Reset switch shall termnate the run period
and activate control logic to return systemloads to the normal or
preferred source, and to shut down the engi ne generator set after
t he cool down peri od.

c. Coordination with the automatic transfer switch controls and | ogic
so that the system | oads are returned to the normal or preferred
source upon manual reset, and upon | oss of engi ne generator set
out put voltage, if the normal or preferred source is avail able.

11 SAFETY SYSTEM

Devi ces, wiring, panels, etc. shall be provided and installed as a conplete
systemto automatically activate the appropriate signals and initiate the
appropriate actions. The safety systemshall be provided with a self-test
method to verify its operability. Alarmsignals shall have nmanua

acknow edgnment and reset devices. The alarm signal systens shal

reactivate for new signals after acknow edgnent is given to any signal

The systens shall be configured so that |oss of any nonitoring device shal
be dealt with as an alarmon that system el enent.

11,1 Audi bl e Si gna

The audi bl e al arm signal shall sound at a frequency of 70 Hz at a vol une of
75 dB at 3.1 m (10 feet). The sound shall be continuously activated upon
al arm and sil enced upon acknow edgnment. Signal devices shall be | ocated as
shown.

.11.2 Vi sual Signa

The visual alarmsignal shall be a panel light. The light shall be
normal ly off, activated to be blinking upon alarm The light shall change
to continuously lit upon acknow edgnent. [|f automatic shutdown occurs, the

di splay shall maintain activated status to indicate the cause of failure
and shall not be reset until cause of alarm has been cl eared and/or
restored to normal condition. Shutdown alarns shall be red; all other
alarnms shall be anber.

.11.3 Alarnms and Action Logic

.11. 3.1 Shut down

Si mul t aneous activation of the audible signal, activation of the visua
signal, stopping the engine, and opening the generator field and main
circuit breakers shall be acconplished.

.11.3.2 Pr obl em

Activation of the visual signal shall be acconpli shed.
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2.11. 4 Al ar m Pane

The panel shall be as specified in paragraph PANELS and shall contain the
foll owi ng functions:

Funct i on/ Devi ce Al arml Acti on

a. Red energency stop Shut down (push button or
swi t ch)

b. Day tank overfill limt indication Probl emi (95 percent
vol une) ( Shut down punpsuppl ying fuel to the day tank)

c. Engine overspeed indication Shut down (110 percent of
rated speed)

d. H gh lube-o0il tenperature indication Shut down ( Tenperature as
subm tted)

e. Low lube-oil pressure indication Shut down (Pressure as
subm tted)

f. High coolant fluid outlet tenperature indication Shutdown
(Tenmperature as submtted)

g. Pre-Low lube-o0il pressure indication Probl em (110 percent of
| ow | ube-o0il pressure)

h. Pre-high coolant fluid tenperature indication Probl em (5
degrees C lower than coolant-fluid outlet shutdown tenperature)

i. Pre-high lube-oil tenperature indication Probl em (5 degrees C
bef ore shut down)

j. Day tank low fuel limt indication Probl em (70 percent
vol ure remai ni ng)

k. Failure to start within the specified tine Probl em i ndi cati on
2.11.5 Ti me-Del ay on Al arns

For startup of the engine-generator set, time-delay devices shall be
installed bypassing the | ow lubricating oil pressure alarm during cranking,
and the coolant-fluid outlet tenperature alarm The lube-o0il tine-delay
device shall return its alarmto normal status after the engine starts.

The cool ant tine-delay device shall return its alarmto normal status 5

m nutes after the engine starts.

2.12 GOVERNOR

Each engi ne shall be provided with a governor which maintains the frequency
within a bandwi dth of the rated frequency, over a steady-state |oad range
of zero to 100 percent of rated output capacity. The governor shall be
configured for safe manual adjustnent of the speed/frequency during
operation of the engine-generator set, w thout special tools, from90 to
110 percent of the rated speed/frequency.

2.12.1 Gover nor Perfornance
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.12.1.1 | sochronous CGovernors

| sochronous governors shall maintain the mdpoint of the frequency

bandwi dth at the same value for steady-state | oads over the range of zero
to 100 percent of rated output capacity. The governor shall be configured
for safe, manual, external adjustment of the droop fromzero to 10 percent.
.12.1.2 Droop CGovernors

Droop governors shall maintain the mdpoint of the frequency bandw dth
linearly for steady-state | oads over the range of zero to 100 percent of
rated out put capacity, with 3 percent droop

.12.2 Bandwi dt hs

.12.2.1 Mechani cal - Hydraul i ¢

Hydraul i c governors shall have centrifugal speed sensing and maintain a
frequency bandwi dth of plus or mnus 0.40 percent, maxi num

.12.2.2 El ectrica

El ectrical governors shall have electrical speed sensing and nmaintain a
frequency bandwi dth of plus or minus 0.25 percent, maxi num

.12.2.3 El ectro-Hydraulic

El ectro- hydraul i c governors shall have el ectrical speed and | oad sensing
with a manual | y adj ustabl e bandwi dth of 0.25 to 3 percent of rated
frequency. The bandwi dth shall be set at 0.25 percent of rated frequency.

.13 ENG NE PANEL

The panel shall be as specified in paragraph PANELS and shall contain the
followi ng itens:

a. Coolant-fluid inlet tenperature display.

b. Lubricating-oil pressure indicator

c. Lubricating-oil inlet tenperatures display.
d. Red energency stop (push-button or swtch).
e. Run-tine neter.

f. Fuel neter display.

g. Fuel -header-pressure display.

h. Tachoneter display.

i. Engine start-stop switch

j. Start-attenpt |ight indicator

k. Lubricating-oil prelubricating punp start-stop swtch
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|. Al arm Panel
14 GENERATOR

Each generator shall be of the synchronous type, one or two bearing,
conformng to NEMA MG 1, equi pped with winding termnal housings in
accordance with NEMA MG 1, equi pped with an anortisseur w nding, and
directly connected to the engine. Insulation shall be Cass F. Generator
design shall protect against nmechanical, electrical and thermal damage due
to vibration, 25 percent overspeeds, or voltages and tenperatures at a
rated out put capacity of 110 percent for prine applications and 100 percent
for standby applications. Generator ancillary equiprment shall neet the
short circuit requirements of NEMA M5 1. Franes shall be the drip-proof
type. For two-bearing generators, the maxi numvoltage drop due to shaft
current through the generator bearings at 100 percent output capacity shal
be Il ess than 100 mV with seal ed-ball or spherical roller bearings and | ess
than 200 nV with sl eeve bearings.

.14.1 Current Bal ance

At 100 percent rated output capacity, and |oad i npedance equal for each of
the 3 phases, the perm ssible current difference between any 2 phases shal
not exceed 2 percent of the largest current on either of the 2 phases.

.14.2 Vol t age Bal ance

At any bal anced | oad between 75 and 100 percent of rated output capacity,
the difference in line-to-neutral voltage anong the 3 phases shall not
exceed 1 percent of the average line-to-neutral voltage. For a

si ngl e-phase | oad condition, consisting of 25 percent |oad at unity power
factor placed between any phase and neutral with no | oad on the other 2
phases, the maxi mum simul taneous difference in line-to-neutral voltage

bet ween t he phases shall not exceed 3 percent of rated |ine to neutral

vol tage. The singl e-phase | oad requirenent shall be valid utilizing normal
exciter and regulator control. The interpretation of the 25 percent | oad
for single phase | oad conditions nmeans 25 percent of rated current at rated
phase vol tage and unity power factor

.14. 3 Wavef or m

The deviation factor of the line-to-line voltage at zero | oad and at

bal anced rated output capacity shall not exceed 10 percent. The RMS of al
harmoni cs shall be less than 5.0 percent and that of any one harnonic | ess
than 3.0 percent of the fundanmental at rated output capacity.

.14. 4 Space Heat er

Space heater (110 VAC) shall be provided to prevent condensation and
nmoi sture build-up on wi ndi ng where generator is not in use. Heater shal
be automatical ly di sconnected when generator is running.

.15 EXCl TER

The generator exciter shall be of the brushless type. Sem conductor
rectifiers shall have a mninumsafety factor of 300 percent for peak

i nverse voltage and forward current ratings for all operating conditions,
i ncluding 110 percent generator output at 40 degrees C anbient. The
exciter and regulator in conbination shall naintain generator-output
voltage within the Iimts specified. The exciter shall maintain output
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current at the level and duration required to trip the generator breaker
(I EEE devi ce 52) under fault conditions.

.16  VOLTAGE REGULATOR

Each generator shall be provided with a solid-state voltage regul ator
separate fromthe exciter, which maintains the voltage within a bandw dth
of the rated voltage, over a steady-state |oad range of zero to 100 percent
of rated output capacity. Regulator shall be configured for safe nmanua

adj ust ment of the engi ne-generator voltage output w thout special tools,
during operation, from90 to 110 percent of the rated voltage. Regulation

drift shall not exceed plus or mnus 0.5 percent for an anbi ent tenperature
change of 20 degrees C.

.16.1 Steady State Performance

The vol tage regul ator shall have a maxi mum droop of 3 percent of rated
voltage over a load range fromO to 100 percent of rated output capacity
and automatically maintain the generator output voltage within the

speci fied operational bandw dt h.

.16.2 Regul at or Bandwi dt h

Regul ators shall have an operational bandw dth of plus or mnus 0.5 percent
of rated voltage

.17 GENERATOR PANEL

The panels shall be as specified in paragraph PANELS and shall provide
controls, gauges, neters, and displays to include

a. Frequency neter, dial type, with a range of 90 to 110 percent of
rated frequency. Vibrating-reed type nmeters shall not be used.

b. Voltneter, ac, dial type, 3-phase, with 4-position selector swtch
for the generator output.

c. Ammeter, 3-phase, with 4-position selector switch

d. Generator field contactor or circuit breaker and di scharge
resistor, if provided.

e. Voltage regul ator control
f. Synchroni zi ng panel
.18  PANELS

Each panel shall be of the type and kind necessary to provide specified
functions. Panels shall be nmounted on the engi ne-generator set base by

vi brati on/ shock absorbing type nountings. Instrunents shall be nounted
flush or sem flush. Convenient access to the back of panels shall be
provided to facilitate maintenance. Instrunments shall be calibrated using

recogni zed i ndustry calibration standards. Each panel shall be provided
with a panel identification plate which clearly identifies the panel
function. Each instrunent and device on the panel shall be provided with a
plate which clearly identifies the device and its function as indicated.
Switch plates shall clearly identify the switch-position function
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2.18.1 Encl osur es

Encl osures shall be designed for the application and environnent,
conformng to NEMA ICS 6. Locki ng nechani sns shall be keyed alike.

2.18.2 Anal og

Anal og electrical indicating instruments shall be true RVM5 indicating
instruments, in accordance with ANSI C39.1 with sem flush nounti ng.

Swi t chboard, swi tchgear, and control -room panel -nounted instruments shal
have 250 degree scales with an accuracy of not |ess than 99 percent.
Unit-nounted instrunments shall have 100 degree scales with an accuracy of
not less than 98 percent. The instrument's operating tenperature range
shall be minus 20 to plus 65 degrees C Di storted generator output

vol tage waveform of a crest factor less than 5 shall not affect netering
accuracy for phase voltages, hertz and anps.

2.18.3 El ectronic

El ectronic indicating instrunents shall be true RM5 indicating instrunments,
100 percent solid state, state-of-the-art, mcroprocessor controlled to
provi de specified functions. Control, logic, and function devices shall be
conpati ble as a system seal ed, dust and water tight, and shall utilize
nmodul ar conponents with metal housings and digital instrunentation. An

i nterface nodul e shall be provided to decode serial |ink data fromthe
el ectronic panel and translate alarm fault and status conditions to set of
relay contacts. |Instrunent accuracy shall be not |ess than 98 percent for

unit nounted devices and 99 percent for control room panel nounted

devi ces, throughout a tenperature range of mnus 20 to plus 65 degrees C.
Data display shall utilize LED or back Iit LCD. Additionally, the display
shal | provide indication of cycle progranm ng and di agnostic codes for
troubl eshooti ng. Numeral height shall be 13 mm

2.18.4 Par amet er Di spl ay

Conti nuous indication of the tachonmeter, lubricating-oil pressure, ac
voltneter, ac ameter, frequency neter, and safety system paraneters shal
be provided. A nmonentary switch shall be specified for other panels.

2.19 AUTOVATI C ENG NE- GENERATOR- SET SYSTEM OPERATI ON

Ful Iy automatic operation shall be provided for the foll owi ng operations:
engi ne-generator set starting and |oad transfer upon |oss of normal source;
retransfer upon restoration of the normal source; and stopping of

engi ne-generator set after cool-down. Devices shall automatically reset
after termnation of their function

2.19.1 Automatic Transfer Switch

Automatic transfer switches shall be in accordance with Section 16410
AUTOVATI C TRANSFER AND BY- PASS/ | NSOLATI ON SW TCHES.

2.19.2 Moni toring and Transfer

Devi ces shall be provided to nmonitor voltage and frequency for the nornal
power source and each engi ne-generator set, and control transfer fromthe
normal source and retransfer upon restoration of the normal source.
Functions, actuation, and tine delays shall be as described in Section 16410
AUTOVATI C TRANSFER AND BY- PASS/ | SOLATI ON SW TCHES.
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2.20 MANUAL ENG NE- GENERATOR- SET SYSTEM OPERATI ON

Complete facilities shall be provided for manual starting and testing of
each set wi thout |oad, |oading and unl oadi ng of each set, and
synchroni zati on of each set with an energi zed bus.

2.21 BASE

The base shall be constructed of steel. The base shall be designed to
rigidly support the engi ne-generator set, ensure pernmanent alignnment of
rotating parts, be arranged to provide easy access to all ow changi ng of

| ube-oil, and ensure that alignnent is maintained during shipping and
normal operation. The base shall permt skidding in any direction during
installation and shall withstand and mtigate the affects of synchronous

vi brati on of the engine and generator. The base shall be provided with

sui tabl e holes for anchor bolts dianeter holes for anchor bolts and jacking
screws for |eveling.

2.22 THERMAL | NSULATI ON

Thermal insulation shall be as specified in Section 15080 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

2.23 PAI NTI NG AND FI NI SHI NG

The engi ne-generator set shall be cleaned, prinmed and painted in accordance
wi th the manufacturer's standard col or and practi ce.

2.24 FACTORY | NSPECTI ON AND TESTS

Factory inspections and tests shall be performed on each engi ne-generator
set. Each engine and each generator shall be tested by being operated for
at least 1 hour at Service Load before being assenbled into an

engi ne-generator set. Each engi ne-generator set shall be run not |ess than
1 hour at Service Load prior to inspections. Inspections shall be

conpl eted and all necessary repairs made, prior to testing. The
Contracting O ficer may provide one or nore representatives to wtness

i nspections and tests.

2.24.1 Factory I nspection

I nspections shall be performed prior to beginning and after conpletion of
testing of the assenbl ed engi ne-generator set. Inspectors shall |ook for

| eaks, | ooseness, defects in conponents, proper assenbly, etc. and any item
found to be in need of correction shall be noted as a necessary repair.

The foll owi ng checklist shall be used for the inspection

| NSPECTI ON | TEM GOooD BAD NOTES
1. Drive belts
2. CGovernor and adjustnents
3. Engine timng mark
4. Starting notor
5. Starting aids
6. Coolant type and concentration
7. Radiator drains
8. Block cool ant drains
9. Coolant fill Ievel
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10. Al coolant |ine connections
11. Al cool ant hoses

12. Conbustion air filter

13. Conbustion air silencer

14. Lube oil type

15. Lube oil sunp drain

16. Lube-oil filter

17. Lube-o0il -1evel indicator

18. Lube-oil-fill |evel

19. Al lube-oil |ine connections
20. Al lube-oil Ilines

21. Fuel type and anopunt

22. Al fuel-line connections

23. A fuel lines

24. Fuel filter

25. Coupling and shaft alignnent
26. Voltage regul ators

27. Battery-charger connections
28. Al wiring connections

29. Instrunentation

30. Hazards to personne
31. Base

32. Nanepl ates

33. Paint

34. Exhaust-heat recovery unit
35. Switchboard
36. Switchgear

2.24.2 Factory Tests

The following tests shall be perfornmed on each engi ne-generator set except
where the conponent manufacturer's production line test is noted as
acceptable. On engi ne-generator set tests where the engi ne and generator
are required to be connected and operated together, the | oad power factor
shall be the power factor specified in the engi ne generator set paraneter
schedul e. For engi ne-generator set with dual -fuel operating capability the
followi ng tests shall be performed using the primary fuel type. Tests
specified as M L-STD 705tests may be perforned in accordance with the

equi val ent NEMA MG 1 or |EEE Std 115, or IEEE Std 112 tests.

Manuf acturer's standard test instrunments may be substituted for test
instrunments specified in ML-STD 705 tests, as approved by the Contracting
Oficer. 1In the followi ng tests where neasurenents are to be recorded
after stabilization of an engi ne-generator set paraneter (voltage,
frequency, current, tenperature, etc.), stabilization is considered to have
occurred when neasurenents are maintained within the specified bandw dt hs
or tolerances, for a mninumof four consecutive readi ngs.

a. Insulation Resistance for Stator and Exciter Test, per ML-STD 705
met hod 301.1: to the perfornmance criteria in NEMA MG 1, 22.51
m ni mum of 1 megohm per 1000 Volts of rated voltage for armature
and field or the recormended pol arization index in | EEE Std 43,
whi chever is nore stringent. GCenerator manufacturer's production
line test is acceptable.

b. Hi gh Potential Test, per ML-STD 705 nethod 302.1: to the
performance criteria in ML-STD 705 or NEMA M5 1, 22.51 and the
recommended pol arization index in IEEE Std 95. Cenerator
manuf acturer's production line test is acceptable.
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W ndi ng Resi stance Test, per IEEE Std 115. Cenerator
manuf acturer's production line test is acceptable.

Start-and-Stop Test. Record: the starting tine; engine

manuf acturer's after-starting checks and inspections; readi ngs of
gauges and instrunents; and the time to stop after activation of
t he manual energency stop switch. The set shall operate for 5

m nutes at rated voltage and frequency and no load prior to
activation of the manual emergency stop switch

The engi ne generator-set shall be operated for at least: 15

m nutes at 50 percent of Service Load; 75 percent of Service Load
for at least 15 mnutes; 100 percent of Service Load at |east 30
m nutes; and 110 percent of Service Load at |east 30 mnutes for
prime rated sets. Readings of gauges and instrunments shall be
checked after each | oad change.

Tor si on-graphic Test, per ML-STD 705 nmet hod 504.2: to deternine
that the maxi mumtorsional stress is 34.5 MPa (5000 psi) or |ess.
The test shall be perforned at a maxi num frequency of 61.8 Hz. and
a mni mum frequency of 58.2 Hz. Alternatively the

engi ne- generator set manufacturer may submit cal cul ati ons which
clearly denmonstrate that the maxi numtorsional stress is not
exceeded.

Overspeed Vi bration Test, per ML-STD 705 nethod 505.1a: to the
performance criteria in NEMA M5 1, Part 22. The test shall be
performed at 110 percent of rated speed for 5 minutes. The

vi bration shall be nmeasured at the end bearings (front and back of
engi ne, outboard end of generator) in the horizontal, vertical

and axial directions. Vibration anplitude and speed shall be
recorded at one minute intervals.

Overspeed Protective Device Test, per ML-STD 705 net hod 505. 2a:
to the performance criteria specified in paragraph SAFETY SYSTEM
The engi ne overspeed alarm shall be verified.

Phase Sequence Rotation Test, per ML-STD 705 nmethod 507.1: to the
performance criteria shown on the contract draw ngs. GCenerator
manuf acturer's production line test is acceptable.

Phase Bal ance Vol tage Test, per ML-STD 705 nethod 508.1 or |EEE
Std 112: to the performance criteria specified in paragraph
GENERATOR

Vol t age Waveform (Gscill ographic), per ML-STD 705 net hod 601. 1:
to the performance criteria specified in paragraph GENERATOR

Vol t age Wavef orm (Harnoni ¢ Anal ysis) Test, per M L-STD 705net hod
601.4: to the performance criteria specified in paragraph
GENERATOR.  Hi gh-speed chart recording instrunments capabl e of
recordi ng transient voltage and speed changes shall be used.

Current Bal ance on Stator Wnding Test, by neasuring the current
on each phase of the winding with the generator operating at 100
percent of Service Load, with the | oad inpedance equal for each of
the three phases: to the perfornmance criteria specified in

par agr aph GENERATOR. This test may be performed using any prine
nover .
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n. Voltage and Frequency Droop Test. Performand record engi ne
manuf acturer's recommended prestarting checks and inspections.
Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period. For the follow ng steps, verify that the output voltage
and frequency return to and stabilize within the specified
bandwi dt h val ues foll owi ng each | oad change. The generator output
frequency and line-line and |ine-neutral voltages shall be
recorded follow ng each | oad change.

1. Wth the generator operating at 0 percent |oad, adjust voltage
and frequency to rated voltage and frequency. Record the
generator output frequency and line-line and |ine-neutral voltages.

2. Apply and drop |oad equal to the Maxi mum Step Load | ncrease
three times in succession.

3. Increase load to 100 percent of Service Load in steps equal to
the Maxi mum Step Load I ncrease. Adjust the |oad, voltage and
frequency to 100 percent of Service Load and rated voltage and
frequency. No further adjustnents may be nade to any set controls
after this step.

4. Reduce the load to no load in one step

5. Increase |load to 100 percent of Service Load in steps equal to
the Maxi mum Step Load Increase. Decrease |load to O percent of
Service Load in steps of 10 percent (operate at each step until

vol tage and frequency stabilization is achieved).

6. Plot frequency vs. percent of rated |load. Plot voltage vs.
percent of rated | oad.

7. Calculate the percent droop for voltage and frequency with the
foll ow ng equati ons:

(No-Load Volts) - (Service-Load volts)
Voltage droop %= ---------mmmmmm e oo x 100
(Service-Load Volts)

(No-Load Hertz) - (Service-Load hertz)
Frequency droop %= ---------mmmmmmm e x 100
(Service-Load hertz)

0. Frequency and Voltage Stability and Transi ent Response. Verify
t hat the engi ne-generator set responds to addition and droppi ng of
bl ocks of load in accordance with the transient response
requi renents. Document maxi num vol tage and frequency variation
from bandwi dt h and verify that voltage and frequency return to and
stabilize within the specified bandwidth, within the specified
response time period. Docunment results with high resolution, high
speed strip chart recorders and express the results as detailed in
M L- STD 705 nethod 608.1. Data taken shall include the follow ng:

Anmbi ent tenperature (at 15 minute intervals).

Cenerator output current (before and after |oad changes).
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Cenerator output voltage (before and after |oad changes).
Frequency (before and after |oad changes).

Charts of monentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery tinme for each | oad change
together with the voltage and frequency maxi mum and m ni rumtrace
excursions for each steady state |oad condition prior to and

i medi ately foll owi ng each | oad change.

Charts which show the generator term nal voltage and frequency
transient recovery time for each step | oad increase and decrease.

1. Performand record engi ne manufacturer's reconmended
prestarting checks and inspections.

2. Start the engine, nake and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period and no load. Verify stabilization of voltage and frequency
wi thin specified bandw dt hs.

3. Wth the unit at no |l oad, apply the Maxi mum Step Load I ncrease.

4. Decrease load to zero percent in steps equal to the Maxi mum
Step Load Decrease.

5. Repeat steps 3. through 7.

p. Voltage Unbal ance with Unbal anced Load (Line-to-Neutral) Test in
accordance with M L-STD 705 nmet hod 620.1a: to the performance
criteria specified in paragraph GENERATOR. Prototype test data is
acceptable in lieu of the actual test. This test nmay be perforned
usi ng any prine nover.

g. For two-bearing generators, perform Shaft Current Test in
accordance with M L-STD 705 net hod 652. la.

PART 3 EXECUTI ON

3.

3.

3.

1 GENERAL

Install ation shall provide clear space for operation and mai ntenance in
accordance with NFPA 70 and I EEE C2. Installation of pipe, duct, conduit,
and ancillary equi pnment shall be configured to facilitate easy renoval and
repl acenent of nmjor conponents and parts of the engine-generator set.

2 Pl PI NG | NSTALLATI ON
2.1 Cener al

Pi pi ng shall be welded. Connections at valves shall be fl anged.
Connections at equi pnent shall be flanged except that connections to the

di esel engine may be threaded if the diesel-engi ne manufacturers standard
connection is threaded. Except where otherw se specified, welded flanged
fittings shall be utilized to allow for conplete dismantling and renoval of
each piping systemfromthe facility w thout disconnecting or renoving any
portion of any other systenmls equi pnment or piping. Connections to

equi prent shall be made with flexible connectors. Pipes extending through
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the roof shall be properly flashed. Piping shall be installed clear of
wi ndows, doors and openings, to permt thermal expansion and contraction
wi t hout damage to joints or hangers, and shall be installed with a 15 mm
(1/2 inch) drain valve with cap at each | ow point.

. 2.2 Suppor t

Hangers, inserts, and supports shall be of sufficient size to accommopdate
any insulation and shall conformto MSS SP-58 and MSS SP-69. Supports
shal |l be spaced not nore than 2.1 m on center for pipes 50 nm (2 inches)
in dianmeter or less, not nore than 3.6 m on center for pipes larger than
50 mm (2 inches) but smaller than 100 nm (4 inches) in dianeter, and not
nmore than 5.2 m on center for pipes larger than 100 mm in dianmeter.
Supports shall be provided at pipe bends or change of direction

.2.2.1 Cei ling and Roof

Exhaust piping shall be supported with appropriately sized Type 41 single
pipe roll and threaded rods; all other piping shall be supported wth
appropriately sized Type 1 clevis and threaded rods, unless otherw se

i ndi cated on the draw ngs.

.2.2.2  \wall

Wl | supports for pipe shall be made by suspending the pipe from
appropriately sized Type 33 brackets with the appropriate ceiling and roof
pi pe supports.

. 2.3 Fl anged Joints

Fl anges shall be Cass 125 type, drilled, and of the proper size and
configuration to match the equi pment and di esel engi ne connecti ons.
Fl anged joints shall be gasketed and made up square and tight.

.2.4 d eani ng

After fabrication and before assenbly, piping interiors shall be manually
wi ped cl ean of debris.

.2.5 Pi pe Sl eeves

Pi pes passing through construction such as ceilings, floors, or walls shal
be fitted with sl eeves. Each sleeve shall extend through and be securely
fastened in its respective structure and shall be cut flush with each
surface. The structure shall be built tightly to the sleeve. The inside
di ameter of each sleeve shall be mninmum 15 mm (1/2 inch), and where pipes
pass through conbustible materials 25 mm (1 inch) |l|arger than the outside
di anmeter of the passing pipe or pipe insulation/covering.

.3 ELECTRI CAL | NSTALLATI ON

Electrical installation shall conmply with NFPA 70, | EEE C2, and Section
16415 ELECTRI CAL WORK, | NTERI OR.

.3.1 Vi bration |Isolation

Flexi ble fittings shall be provided for conduit, cable trays, and raceways
attached to engi ne-generator sets.
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4 FI ELD PAI NTI NG

Field painting shall be as specified in Section 09900 PAINTI NG GENERAL.
5 ONSI TE | NSPECTI ON AND TESTS

5.1 Test Conditions

5.1.1 Dat a

Measurenents shall be made and recorded of all paraneters necessary to
verify that each set neets specified paranmeters. |If the results of any
test step are not satisfactory, adjustments, replacenents, or repairs shal
be made and the step repeated until satisfactory results are obtained.

Unl ess ot herwi se indicated, data shall be recorded in 15 mnute intervals
during engi ne-generator set operation and shall include: readings of al
engi ne-generator set neters and gauges for electrical and power paraneters;
oi | pressure; anbient tenperature; and engi ne tenperatures available from
meters and gauges supplied as pernanent equi pnment on the engi ne-generator
set.

.5.1.2 Power Fact or

For all engi ne-generator set operating tests the |oad power factor shall be
the power factor specified in the engi ne-generator set parameter schedul e
power factor.

.5.1.3 Contractor Supplied Itens

The Contractor shall provide equipnent and supplies required for
i nspections and tests including fuel, test instrunents, and | oadbanks at
t he specified power factors.

.5.1.4 I nstrunents

Readi ngs of panel gauges, neters, displays, and instrunents provided as
per manent equi pnent shall be verified during test runs, using test
instruments of greater precision and accuracy. Test instrument accuracy
shall be within the following: current plus or minus 1.5 percent, voltage
plus or mnus 1.5 percent, real power plus or minus 1.5 percent, reactive
power plus or mnus 1.5 percent, power factor plus or mnus 3 percent,
frequency plus or minus 0.5 percent. Test instruments shall be calibrated
by a recogni zed standards | aboratory within 30 days prior to testing.

.5.1.5 Sequence

The sequence of testing shall be as specified in the approved testing plan
unl ess variance is authorized by the Contracting Officer. Field testing
shall be performed in the presence of the Contracting Oficer. Tests may
be schedul ed and sequenced in order to optimze run-tine periods; however,
the followi ng general order of testing shall be followed: Construction
Tests; Inspections; Pre-operational Tests; Safety Run Tests; and

Per f or mance Tests.

.5.2 Constructi on Tests

I ndi vi dual conponent and equi prent functional tests for fuel piping,
cool ant piping, and lubricating-oil piping, electrical circuit continuity,
i nsul ation resistance, circuit protective devices, and equi pnent not
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provi ded by the engi ne-generator set manufacturer shall be perfornmed prior
to connection to the engi ne-generator set.

5.2.1 Pi pi ng Test

a. Lube-oil and fuel-o0il piping shall be flushed with the sanme type
of fluid intended to flow through the piping, until the outfl ow ng
fluid has no obvious sedinent or enulsion

b. Piping which is external to the engi ne-generator set shall be
pressure tested with air pressure at 150 percent of the maxi num
antici pated working pressure, but not less than 1.03 MPa, for a

period of 2 hours to prove the piping has no leaks. |If piping is
to be insulated, the test shall be performed before the insulation
is applied.

c. Prior to testing, isolate fromthe piping systemall itens which

could be damaged by the test pressure.

.5.2.2 El ectrical Equi pment Tests

a. Insulation integrity tests shall be perforned for cables
connecting the generator breaker to the automatic transfer swtch
in accordance with Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND.

b. G ound-Resistance Tests shall be performed in accordance wth
Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

c. Circuit breakers shall be exam ned and tested in accordance with
t he manufacturer's published instructions for functional testing.

5.3 I nspecti ons

The followi ng inspections shall be performed jointly by the Contracting
Oficer and the Contractor, after conplete installation of each

engi ne-generator set and its associ ated equi pnment, and prior to startup of
t he engi ne-generator set. Checks applicable to the installation shall be
performed. The results of those which are physical inspections (1) shal
be docunented by the Contractor and subnmitted in accordance w th paragraph
SUBM TTALS. The Contractor shall present manufacturer's data for the

i nspections designated (D) at the tine of inspection. Inspections shal
verify that equi pment type, features, accessibility, installation and
condition are in accordance with the contract specification

Manuf acturer's statenents shall certify provision of features which cannot
be verified visually.

Drive belts.

Governor type and features.
Engi ne timng mark
Starting notor.

Starting aids.

Cool ant type and concentration
Radi at or drai ns.

Bl ock cool ant drai ns.

Cool ant fill Ievel.

10. Cool ant |ine connecti ons.
11. Cool ant hoses.

12. Conbustion air filter

w)
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Intake air silencer.
Lube oil type.

Lube oil sunp drain.
Lube-oil filter.

Lube-oil | evel indicator
Lube-oil fill |evel.
Lube-o0il |ine connections.
Lube-o0il |ines.

Fuel type.

Fuel -1 evel .

Fuel -1i ne connecti ons.
Fuel |i nes.

Fuel filter.

Access for maintenance.
Vol t age regul at or.
Battery-charger connections.
Wring & term nations.

I nstrunent ati on.

Hazards to personnel

Base.

Nanepl at es.

Pai nt .

Exhaust - heat system

Exhaust nuffler.

Swi t chboard.

Swi t chgear .

Access provided to controls.

Encl osure i s weat her resistant.

Engi ne & generator nounting bolts (application).

Tur bo- char ger/ super char ger connecti ons

3.5.4 Pre-operational Tests

3.5.4.1 Protective Rel ays

Protective relays shal

WBRFYOO0

be visually and mechanical ly i nspected, adjusted,

tested, and calibrated in accordance with the manufacturer's published
instructions. Tests shall include pick-up, timng, contact action

restraint,
operation.

installation coordination study.
electrically operated to verify that the proper
Rel ayi ng current transfornmers shal

initiate.

and ot her

aspects necessary to ensure proper calibration and

Rel ay settings shall be inplemented in accordance with the

accordance with | EEE ANSI/ | EEE C57. 13. 1.

3.5.4.2 I nsul ati on Test

Generator and exciter
an insulation tester. Stator readi ngs shal
breaker, to include generator
resi stance tests shall be recorded. Readings shal
speci fied by the manufacturer

resi st ance,

| eads to swi tchboard.

Rel ay contacts shall be manually or
breakers and al arns
be field tested in

circuits insulation resistance shall be tested with
be taken at the circuit

Results of insulation

be within limts
Mechani cal operation,

i nsul ati on

protective relay calibration and operation, and wiring

continuity of switchboard assenbly shal
taken to preclude damagi ng generator conponents during test.

be verified.

3.5.4.3 Engi ne- Gener at or Connecti on Coupling Test

VWhen the generator
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connection coupling shall be inspected and checked by dial indicator to
prove that no msalignment has occurred. The dial indicator shall neasure
variation in radial positioning and axial clearance between the coupling
hal ves. Readings shall be taken at four points, spaced 90 degrees apart.
Solid couplings and pin-type flexible couplings shall be aligned within a
total indicator reading of 0.012 to 0.025 mm for both parallel and angul ar
m sal i gnment. For gear-type or grid-type couplings, 0.05 mm wll be
accept abl e.

5.5 Safety Run Test

a. Performand record engi ne manufacturer's recomended prestarting
checks and inspections.

b. Start the engine, record the starting tine, make and record engi ne
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

c. Activate the nanual energency stop switch and record the tinme to
st op.

d. Renove the high and pre-high lubricating oil tenperature sensing
elements fromthe engine and tenporarily install a tenperature
gauge in their normal |ocations on the engine (required for
safety, not for recorded data). Were necessary provide tenporary
Wi ring harness to connect the sensing elenents to their permanent
el ectrical |eads.

e. Start the engine, record the starting time, nake and record engi ne
manuf acturer's after-starting checks and inspections during a
reasonabl e warmup period. Operate the engi ne-generator set at no
load until the output voltage and frequency stabilize. NMNonitor
the tenporarily installed tenperature gauges. |If either
tenperature readi ng exceeds the value required for an alarm
condition, activate the manual emergency stop swtch

f. Imerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

g. Renove the high and pre-high cool ant tenperature sensing el enents
fromthe engine and tenporarily install a tenperature gauge in
their normal |ocations on the engine (required for safety, not for
recorded data). \Where necessary provide tenporary wiring harness
to connect the sensing elenments to their permanent electrica
| eads.

h. Start the engine, record the starting tine, make and record engi ne
manufacturer's after-starting checks and inspections during a
reasonabl e warmup period. Operate the engine generator-set at no
load until the output voltage and frequency stabilize.

i. Inrerse the elenments in a vessel containing controll ed-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.
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Start the engine, record the starting time, make and record engi ne
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

Operate the engi ne generator-set for at |least 2 hours at 75
percent of Service Load.

Verify proper operation and setpoints of gauges and instruments.
Verify proper operation of ancillary equipnent.

Manual |y adjust the governor to increase engi ne speed past the
overspeed limt. Record the RPM at which the engi ne shuts down.

Start the engine, record the starting time, make and record engi ne
manuf acturer's after-starting checks and inspections and operate

t he engi ne generator-set for at |east 15 m nutes at 75 percent of
Servi ce Load.

Manual |y adjust the governor to increase engine speed to within 2
percent of the overspeed trip speed previously detern ned and
operate at that point for 5 mnutes. Mnually adjust the governor
to the rated frequency.

Manual ly fill the day tank to a | evel above the overfill limt.
Record the level at which the overfill alarmsounds. Verify
shutdown of the fuel transfer punp. Drain the day tank down bel ow
the overfill limt.

Shut down the engine. Renove the tine-delay |ow |ube oil pressure
al arm bypass and try to start the engine.

Attach a manifold to the engine oil systemthat contains a shutoff
valve in series with a connection for the engine's oil pressure
sensor followed by an oil pressure gauge ending with a bl eed

val ve. The engine's oil pressure sensor shall be noved fromthe
engine to the manifold and its normal |ocation on the engine
tenmporarily sealed. The manifold shutoff valve shall be open and
bl eed val ve cl osed.

Start the engine, record the starting time, make and record engi ne
manuf acturer's after-starting checks and inspections and operate

t he engi ne generator-set for at |east 15 m nutes at 75 percent of
Servi ce Load.

C ose the manifold shutoff valve. Slowly allow the pressure in
the manifold to bleed off through the bl eed val ve whil e watching
the pressure gauge. Record the pressure at which the engine shuts
down. Catch oil spillage fromthe bleed valve in a container

Add the oil fromthe container back to the engine, renmpve the

mani fol d, and reinstall the engine's oil pressure sensor on the
engi ne.

Start the engine, record the starting tinme, make and record engi ne
manuf acturer's after-starting checks and inspections and operate

t he engi ne generator-set for at |east 15 m nutes at 100 percent of
Service Load. Record the maxi num sound | evel in each frequency
band at a distance of 22.9 m (75 feet) fromthe end of the

SECTI ON 16263 Page 42
( Am 0004)



3.

WBRFYOO0

exhaust piping directly along the path of discharge for

hori zontal | y di scharged exhausts, or at a radius of 22.9 m (75
feet) fromthe engine at 45 degrees apart in all directions for
vertical ly di scharged exhausts.

w. Manually drain off fuel slowy fromthe day tank to enpty it to
bel ow the |l ow fuel level limt and record the |evel at which the
audi bl e al arm sounds. Add fuel back to the day tank to fill it
above low level alarmlimts.

X. Manual ly adjust the governor to speed up the engine to a | evel
beyond the over frequency al arm setpoint and record the frequency
when the audi bl e al arm sounds. Manual |y adjust the governor to
sl ow down the engine to a |l evel below the under frequency al arm
setpoint and record the frequency when the audi bl e al arm sounds.
Return the speed to the rated value. Shut down the
engi ne- generator set.

5.6 Per f ormance Tests

In the followi ng tests, where neasurenents are to be recorded after
stabilization of an engi ne-generator set paraneter (voltage, frequency,
current, tenperature, etc.), stabilization is considered to have occurred
when neasurenents are maintained within the specified bandw dths or

tol erances, for a mnimum of four consecutive readings.

.5.6.1 Engi ne Load Run Test

Test the engi ne-generator set and ancillary systens at service load to
denonstrate durability; verify that heat of extended operation does not
adversely affect or cause failure in any part of the system and check al
parts of the system The engine |load run test shall be acconplished

principally during daylight hours. Data taken at 15 minute intervals
shal | include the foll ow ng:
Electrical: Qutput anmperes, voltage, real and reactive power, power

factor, frequency.
Pressure: Lube-oil.

Tenperature: Cool ant.

Lube-oi |
Exhaust .
Anbi ent .
a. Performand record engi ne manufacturer's recomrended prestarting
checks and inspections. Include as a m ni mum checki ng cool ant
fluid, fuel, and |ube-oil [|evels.

b. Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warnup
peri od.

c. Operate the engine generator-set for 2 hours at 75 percent of
Servi ce Load.

d. For prime rated sets, increase |load to 100 percent of Service Load
and operate the engi ne generator-set for 2 hours. For standby
rated sets, increase load to 100 percent of Service Load, operate
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t he engi ne generator-set for 4 hours, and skip the next two steps.

Increase load to 110 percent of Service Load and operate the
engi ne generator-set for 2 hours.

Decrease load to 100 percent of Service Load and operate the
engi ne generator-set for 2 hours or until all tenperatures have
stabilized.

Renove | oad fromthe engi ne-generator set.

Vol t age and Frequency Droop Test

For the follow ng steps, verify that the output voltage and frequency
return to and stabilize within the specified bandw dth val ues foll owi ng
each | oad change. Record the generator output frequency and line-line and
line-neutral voltages follow ng each | oad change.

a.

3.5.6.3

Perform and record engi ne manufacturer's recomended prestarting
checks and inspections. Start the engine, nake and record engine
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

Wth the generator operating at O percent |oad, adjust voltage and
frequency to rated voltage and frequency.

Apply and drop | oad equal to the Maxi mum Step Load | ncrease three
times in succession.

Increase |l oad to 100 percent of Service Load in steps equal to the
Maxi mum Step Load I ncrease. Adjust the |oad, voltage and
frequency to 100 percent of Service Load and rated voltage and
frequency. No further adjustnents may be nade to any set controls
after this step.

Reduce the load to no load in one step

Increase | oad to 100 percent of Service Load in steps equal to the
Maxi mum Step Load I ncrease. Decrease load to O percent of Service
Load in steps of 10 percent (operate at each step until voltage
and frequency stabilization is achieved).

Pl ot frequency vs. percent of rated load. Plot voltage vs.
percent of rated | oad.

Cal cul ate the percent droop for voltage and frequency with the
foll ow ng equati ons.

Vol t age Droop percentage = ((No-Load Volts)-(Service-Load
Vol ts))/ (Service-Load Volts) x 100

Frequency Droop percentage = ((No-Load Hertz)-(Service-Load
Hertz))/ (Service-Load Hertz) x 100

Vol t age Regul at or Range Test

For the follow ng steps, record the output line-line and |ine-neutral
vol tages and frequency after perform ng each step instruction (after
stabilization of voltage and frequency).
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Perform and record engi ne manufacturer's recomended prestarting
checks and inspections. Start the engine, nake and record engine
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

Apply load in steps no |larger than the Maxi mum Step Load I ncrease
to | oad the engi ne-generator set to 100 percent of Service Load.
Adj ust vol tage and frequency to rated voltage and frequency. No
further adjustnents may be nade to any set control for the

remai nder of this test except the control panel voltage adjust
devi ce.

Rermove al |l | oad.

VWil e operating at 0 percent of Service Load, adjust the voltage
regul ator to 110 percent of rated voltage

Increase load fromO to 100 percent of Service Load.

Decrease load from 100 to O percent of Service Load.

VWil e operating at 0 percent of Service Load, adjust the voltage
regul ator to the maxi num attai nable voltage or to a val ue just
prior to actuation of the over-voltage protective device.
Increase load fromO to 100 percent of Service Load.

Decrease load from 100 to O percent of Service Load.

VWil e operating at O percent of Service Load, adjust the voltage
regul ator to 90 percent of rated voltage

Increase load fromO to 100 percent of Service Load.

Adj ust the voltage regulator to the mnimum attai nabl e val ue or
the value just prior to activation of the undervoltage protection
devi ce.

Decrease the load to O percent of Service Load.

Wth the data recorded while the voltage regul ator setpoint was at
110 percent rated voltage, calculate the percent voltage droop
with the foll owi ng equation.

Vol t age Droop percentage = ((No-Load Volts)-(Service-Load
Vol ts))/ (Service-Load Volts) x 100

Repeat the above cal culation for the data recorded for the voltage
regul ator setpoint of 90 percent rated voltage, and for the
maxi mum and m ni mum attai nabl e vol t age | evel s.

Governor Adj ustnent Range Test

For the follow ng steps, record the output line-line and |ine-neutral
vol tages and frequency after perform ng each step instruction (after
stabilization of voltage and frequency). Operate for approximtely two
m nutes at each step.
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a. Performand record engi ne manufacturer's recomended prestarting
checks and inspections. Start the engine, nake and record engine
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

b. Mke initial adjustnents to the |oad, voltage and frequency to
obtain rated values. No further adjustnments may be made to any
set control for the remainder of this test except the control
panel frequency adjust device.

c. Wile operating at rated voltage and O percent of Service Load,
adj ust the governor to 90 percent of rated frequency or just above
t he underfrequency trip setpoint.

d. Increase load to 100 percent of Service Load in steps equal to the
maxi mum step | oad i ncrease.

e. Decrease load from 100 to O percent of Service Load. Adjust the
governor control to just bel ow the engi ne overspeed trip setpoint.

f. Apply 100 percent of Service Load in steps equal to the maxi num
step load increase and operate for approximtely two m nutes at
each step.

g. Wth the data recorded while the governor setpoint was at 90
percent rated frequency cal cul ate the percent frequency regul ation
with the foll owi ng equation.

Frequency Droop percentage = ((No-Load Hertz)-(Servcie-Load
Hertz))/ (Service-Loade Hertz) x 100

h. Repeat the above cal culation using the data recorded with the
governor control at just bel ow the engi ne overspeed trip setpoint.

3.5.6.5 Frequency and Voltage Stability and Transi ent Response

Verify that the engi ne-generator set responds to addition and droppi ng of
bl ocks of load in accordance with the transient response requirenments.
Docurment maxi mum vol tage and frequency variation from bandw dth and verify
that voltage and frequency return to and stabilize within the specified
bandwi dth, within the specified response time period. Docunent results

wi th high resolution, high speed strip chart recorders and express the
results as detailed in ML-STD 705 nethod 608.1. Data taken shall include
the foll ow ng:

Anmbi ent tenperature (at 15 minute intervals).
Cenerator output current (before and after |oad changes).
Cenerator output voltage (before and after |oad changes).
Frequency (before and after |oad changes).
Charts of nmonentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery tinme for each | oad change
together with the voltage and frequency maxi mum and m ni rumtrace

excursions for each steady state |oad condition prior to and
i medi ately foll owi ng each | oad change.
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Charts which show the generator term nal voltage and frequency
transient recovery time for each step | oad increase and decrease.

a. Performand record engi ne manufacturer's recomrended prestarting
checks and inspections.

b. Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period and no load. Verify stabilization of voltage and frequency
wi thin specified bandw dt hs.

c. Wth the unit at no |l oad, apply the Maxi mum Step Load I ncrease.

d. Apply load in steps equal to the Maxi num Step Load | ncrease until
the addition of one nore step increase will exceed the Service
Load.

e. Decrease load to the unit such that addition of the Maxi mum Step
Load Increase will load the unit to 100 percent of Service Load.

f. Apply the Maxi mum Step Load I ncrease.

g. Decrease load to zero percent in steps equal to the Maxi mum Step
Load Decrease.

h. Repeat steps c. through g.
3.5.6.6 Automatic Operation Tests for Stand-Al one Qperation

The automatic | oading systemshall be tested to denonstrate automatic
starting, and | oadi ng and unl oadi ng of each engi ne-generator set. The

| oads for this test shall utilize the actual |oads to be served, and the

| oadi ng sequence shall be the indicated sequence. A voltage and frequency
stability and transient response test shall be perforned for each |oad
change. Data taken shall include the foll ow ng:

Anmbi ent tenperature (at 15 minute intervals).

Cenerator output current (before and after |oad changes).
Cenerator output voltage (before and after |oad changes).
Cenerator output frequency (before and after |oad changes).
Charts of nmonentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery tinme for each | oad change
together with the voltage and frequency maxi mum and m ni rumtrace
excursions for each steady state |oad condition prior to and

i medi ately foll owi ng each | oad change.

Charts which show the generator term nal voltage and frequency
transient recovery time for each step | oad increase and decrease.

a. Initiate loss of the primary power source.

b. Verify starting of the engi ne generator set and function of the
automatic transfer switch. Record the tinme to start and assune
| oad (voltage and frequency neasurenents are required on the | oad
termnals of the automatic transfer switch). Verify stabilization
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of voltage and frequency wi thin specified bandw dths.

c. Verify that the automatic | oadi ng system sequences | oad onto the
system as indicated. Verify stabilization of voltage and
frequency within specified bandwi dths after each | oad change.

d. Restore the primary power source and nonitor transfer fromthe
alternate power source to the primary power source. Verify
operation and tinme delay settings for the automatic transfer
switch. Verify stabilization of voltage and frequency of the
primary system \Verify stabilization of the engi ne-generator set
vol tage and frequency at no | oad.

e. Mnitor the cool-down period for the engine. Record the anbient
tenperature, cool ant tenperature, and tine from systemtransfer
until engi ne shut down.

f. Verify resetting of controls to normal

. 5.7 Fi

nal I nspection

a. Renove the lube oil filter and have the oil and filter exam ned by
t he engi ne manufacturer for excessive netal, abrasive foreign
particles, etc. Any corrective action shall be verified for
ef fecti veness by running the engine for 8 hours at Service Load,
then re-exam ning the oil and filter

b. Visually inspect and check engi ne and generator nounting bolts for
ti ght ness and vi si bl e danage.

c. Start the engine, record the starting tinme, nake and record al
engi ne manufacturer's after-starting checks and inspections during
a reasonabl e warm up peri od.

d. Increase the load in steps no greater than the Maxi mum Step Load
Increase to 100 percent of Service Load, and operate the
engi ne-generator set for at |east 30 m nutes.

e. Measure the vibration at the end bearings (front and back of
engi ne, outboard end of generator) in the horizontal, vertical
and axial directions. Verify that the vibration is within the
same range as previous neasurenments and is within the required
range.

f. Renove | oad and shut down the engi ne-generator set after the
recommended cool down peri od.

.6 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and franed under weat her proof
| am nated plastic, and posted side-by-side where directed before

acceptance. First set of instructions shall include wring and control
di agranms and a conplete |ayout of the system Second set of instructions
shal I include the condensed operating instructions describing

manuf acturer's pre-start checklist and precautions; startup procedures for
test-node, nanual -start node, and automatic-start node (as applicable);
runni ng checks, procedures, and precautions; and shutdown procedures,
checks, and precautions. Instructions shall include procedures for
interrel ated equi pnent (such as heat recovery systens, fuel oil system
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co-generation, |oad-shedding, and automatic transfer sw tches).
.7 MANUFACTURER S FI ELD SERVI CE
. 7.1 Onsite Training

The Contractor shall conduct training course for operating staff as
designated by the Contracting Oficer. The training period shall consi st

of a total 48 hours of normal working tine and shall start after the system
is functionally conpleted but prior to final acceptance. The course

i nstructions shall cover pertinent points involved in operating, starting,
stoppi ng, servicing the equipnent, as well as major elenents of the
operation and mai ntenance manual s. Additionally, the course instructions
shal | denonstrate routine mai ntenance operations such as oil change, oi
filter change, air filter change, etc. Two copies of a VHS format video
tape of the entire training session shall be submtted.

.7.2 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a
qualified field engineer to supervise the conplete installation of the
engi ne-generator set, assist in the performance of the onsite tests, and
i nstruct personnel as to the operational and mai ntenance features of the
equi prrent .

.8  ACCEPTANCE

Fi nal acceptance of the engi ne-generator set will not be given until the
contractor has successfully conpleted all tests and all defects in
installation material or operation have been corrected.

-- BEnd of Section --
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