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III

SECTION 00501
o, LIST OF DRAWINGS

I

1.1 SUMMARY

m This section lists the drawings for the project pursuant to contract clause "DFARS
252.236-7001, Contract Drawings, Maps and Specifications."

m 1.2 CONTRACT DRAWINGS

Contract drawings are as follows, with each drawing bearing the general title "Site 9 SVE/AS
n Systems":

Dwg. I Rev. [ NAVFAC TitleIt No. No. Drawing No.
T-1 Title Sheet

T-2 SymbolsLegendM
C-1 Site Plan, VaporExtractionSystem, Building 29 Area
C-2 Site Plan, Air Sparge System, Building 29 Area

m C-3 Site Plan, VaporExtractionSystem, Building 31 Area
C-4 Site Plan, Air SpargeSystem, Building 31 Area
C-5 Site Plan, SurfaceRestoration,Building 29 Area

/ C-6 Site Plan, SurfaceRestoration,Building 31 Area
C-7 Extraction TrenchCross Section & Details

C-8 Spargeand Monitoring Well Cross Section & Detailslit
C-9 SVE andAS Systems Plan & Details
P-1 P&ID, VaporExtractionPiping Distribution,Building 29 Area

III P-2 P&ID, VaporExtractionSystem, Building 29 Area
P-3 P&ID, VaporTreatmentSystem, Building 29 Area
P-4 P&ID, VaporExtractionPiping Distribution,Building 31 Area

m P-5 P&ID, VaporExtractionSystem, Building 31 Area

P-6 P&ID, VaporTreatmentSystem, Building 31 Area

m P-7 P&ID, Air Sparge System, Building 29 Area
P-8 P&ID, Air Sparge System, Building 31 Area
E-1 Electrical Site Plan

lit E-2 Electrical One-Line Diagrams
E-3 Building 31 and 29 Area TreatmentElectrical Plans
E-4 PLC Control Panel

m
E-5 Control Panel Wiring Diagram

E-6 ControlPanelWiringDiagram
M E-7 Control Panel Wiring Diagram

E-8 ControlPanelWiringDiagram

s

00501-1 ___.,,._,+_o1_
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SITE 9 SVE/AS SYSTEMS 12932151 m
MOFFETI"FEDERAL AIRFIELD, CALIFORNIA

I
1.3 SUPPLEMENTARYDRAWINGS

Supplementarydrawings are not a partof the contractbut are for informationonly. m

1.3.1 Utility Drawings

Contractor is responsiblefor field verifying the locations of all existing utilities in the vicinity Ill
of construction. Utility drawings are the propertyof the governmentandshall not be used for
any purposeother than that intendedby the contract. Contractorshall obtain and examine
copies of all pertinent utility drawingsprior to field verifying utility locations, m

1.3.2 SubsurfaceData
m

Subsurfacedatahave been obtainedby the Governmentas partof various environmental
investigations at Moffett Federal Airfield. The data are available for examinationat Moffett
Federal Airfield. a

END OF SECTION m
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m SITE 9 SVE/ASSYSTEMS 12932151
MOFFETr FEDERAL AIRFIELD, CALIFORNIA

I
SECTION01010

_, SUMMARYOFWORK
tt

PART1 GENERAL
mt

1.1 WORK COVERED BY CONTRACT DOCUMENTS

1.1.1 Project DescriptionIR

The work involvesconstructionof soil vapor extraction(SVE) trenches,air sparge (AS)
injectionwells, andpipingdistributionsystems,and installationof extractionand injection

m mechanicalequipment.The workalso includesconnectionof mechanicalequipmentmotors
to existingelectricalservice.

m The work area willbe comprisedof two regionsof Site 9, one nearBuilding29 and one
near Building31 (theseregionscorrespondto the two separatesoil contaminantplume
areas). Each area will have an independentSVEand air sparge system. The Building29

m area systemwill requireconstructionof 30 SVEtrenchesand46 air spargewells. The
Building31 area systemwill includeconstructionof 15 SVEtrenches and 17 air sparge
wells. Three extraction blowers, 1 sparge air compressor, and 1 vapor treatment unit will

m be installedfor eachsystem. Installationof thevaporextractionandtreatmentequipment
for each area will requireconstructionof a concretepad and correspondingfencedarea.

m Pneumaticfracturingof site soils willbe implementedcontingentuponperformanceof the
• . systemsduring initialoperation. Fracturingis anticipatedto be requiredat approximately

80 locationsat depths of approximately6 to 10 feet below groundsurface. Following
installationof the SVE/ASsystemsand assessmentof system performance,proposedm
fracturinglocationswill be reviewed. Fracturingwill then be conductedat selected
locations.

m Constructionof the SVE/ASsystemswill requireremovingapproximately25,000 square
feet of existingpavementand repayingthe demolishedareasafter the systemshave been
installed.

1.1.2 Location

m The workshallbe locatedatMoffettFederalAirfield,Site9, as shownon the drawings.

1.2 CONSTRUCTIONBYREMEDIALACTIONCONTRACTOR
m

WesternDivisionNavalFacilitiesEngineeringCommandenteredinto ContractNumber
N62474-93-D-2151with IT Corporation.The contracttitle is EnvironmentalRemedial

m ActionContractfor Sitesin NorthernandCentral Californiaand in Nevada. The workwill
be constructedunderthat contract. The contractbetweenIT Corporationandthe Navy
includesprovisionsthat wouldotherwisebe specifiedin Sections01020 "Allowances"and

m 01025 "Measurementand Payment."All applicableprovisionscontainedin the remedial
actioncontractapplyto the work.

4
m
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SITE 9 SVE/AS SYSTEMS 12932151 aim
MOFFETI' FEDERAL AIRFIELD, CALIFORNIA

1.3 SUBMITI'ALS

Submit all submittals in accordancewith Section C, Part 7 of Contract Number N62474-93-
D-2151 and with Section 01300, "Submittals". m

1.3.1 SD-04, Drawings
I

a. TrafficControlPlanG

1.3.2 SD-18, Records m

a. List of ContactPersonnel G
i

1.4 SPECIAL SCHEDULING REQUIREMENTS

a. The entire Airfield and NASA facilities andprogramswill remain in operation during the i
constructionperiod. Work should be scheduledso that regulartraffic flow can be
maintainedwith minimaldiversions and conducted so as to cause the least possible

interference with normal operations. Advanced notification of disruptions to regular a
operations should be provided.

1.5 CONTRACTOR PERSONNEL REQUIREMENTS i

1.5.1 Subcontractors and Personnel

Furnish a list of contract personnel of the Contractorand subcontractorsincluding addresses n
and telephonenumbersfor use in the event of an emergency. As changes occur and
additional information becomes available, correct and change the information contained in
previous lists, aim

1.5.2 Identification Badges
am

Identification badges, if required, will be furnished without charge. Application for and use
of badges will be as directed. Immediately report instancesof lost or stolen badges to the
Contracting Officer. m

1.6 CONTRACTORACCESS AND USE OF PREMISES

1.6.1 Station Regulations ms

Ensurethat Contractor personnel employed at Moffett Federal Airfield become familiar
with andobey Airfield regulations. Keep within the limits of the work and avenues of 8
ingress and egress. Do not enterrestricted areas unless required to do so and until cleared
for such entry. Permission to interrupt station roads or utility services shall be requested in
writing a minimumof 15 calendar days prior to the desired date of interruption. The aN
Contractor's equipmentshall be conspicuouslymarkedfor identification.

m

gaD
01010-2 o_m.qt_,r.__oloxo_9_-k,
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SITE 9 SVE/AS SYSTEMS 12932151
MOFFETI"FEDERAL AIRFIELD, CALIFORNIA

m

1.6.2 Working Hours
d

Regularworking hours shall consist of a period establishedby the ContractingOfficer
between 7 a.m. and5 p.m., MondaythroughFriday, excluding Governmentholidays.

m 1.6.3 Work OutsideRegular Hours

Work outside regular workinghours requiresContracting Officer approval. Provide written
m request 15 calendar days prior to such work to allow arrangementsto be madeby the

Governmentfor inspecting the work in progress. During periodsof darkness, the various
work areas shall be lighted in a mannerapproved by the Contracting Officer.

m
1.6.4 Occupied Buildings

The Contractorshall be working around existing buildings that are occupied. Do not enterm
the buildings without prior approvalof the Contracting Officer. Coordinatenecessary
access to any buildings with ContractingOfficer.

m 1.7 EXISTINGWORK

a. Remove or alter existing work in such a manneras to prevent injuryor damageto any
m portionsof the existing work which remain.

b. Repair or replace portions of existing work that have been altered during construction
m operationsto matchexisting or adjoining work, as approved by the Contracting

Officer. At the completionof operations, existing work shall be in a conditionequal
to or better than that which existed before new work started.

lU
1.8 LOCATION OF UNDERGROUND FACIL_

m Obtain and examine copies of all pertinentstationdrawingsprior to construction. Then
scan the constructionsite with electromagneticor sonic equipment, and mark the surface of
the ground where existing undergroundutilities are discovered. Verify the locations and
elevations of existing piping, utilities, andany type of undergroundobstructionnotm
indicatedor specified to be removed, but indicated or discovered during scanning, in
locations to be traversed by piping, or other work to be installed.

m 1.9 PRECONSTRUCTIONCONFERENCE

After award of the contract, butprior to commencementof any work at the site, meet with
a the ContractingOfficer to discuss and develop a mutualunderstandingrelative to the

administrationof the value engineering and safety program, preparationand submissionof
the schedule of prices, shop drawings andother submittals,scheduling, programmingand

m prosecution of work. Majorsubcontractorswho will be engaged in the work shall also
attend.

m
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I
PART 2 PRODUCTS

Not used.

PART 3 EXECUTION
I

Not used.

B

END OF SECTION
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SITE 9 SVE/AS SYSTEMS 12932151
MOFFETr FEDERAL AIRFIELD, CALIFORNIA

It

_,CTION 01300
SUilMITrALS

Ii

PART 1 GENERAL
It

The specifications for the submittalsfor this delivery order are found in PART 7.0
SUBMITrALS in the specificationsfor the base contractbeginning on Page C-43 with the

m following changes.

1. Change subparagraph7.4.7.j to read "forward six copies" instead of two.
M

2. Change subparagraph 7.4.6.d to read "retain five copies" instead of three.

m 3. Insertthe Sample Forms SubmittalRegister (PART A and PART B) after
page C-45.

m 4. Insertthe SubmittalRegister (PART A), with columns (a) through (e) filled
in, behind the blank sample forms at the end of Section 7.0.

m PART 2 PRODUCTS

Not Used.
m

PART 3 EXECUTION

III Not Used.

END OF SECTION

m

m

all

m

m
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SAMPLEFORM SUBMITTALREGISTER(PART A) Im

CONTRACT NO: PROJECT TITLE:
n

SPEC ISD NO & TYPE OF SPEC CLASSIF/IGOVT TRANS PLANNED_I t

SECTIONISUBMITTAL-MATLORPRODUCT(b ) PAPA. APPRBY,ORA/E. CONTL SUBMITI'ALI.NOCa) NO c)COd) NOt0 DAT g)
a

01010 SD-04 DRAWINGS 1.3.1
a. Traffic Control Plan G

m

01010 SD-18 RECORDS 1.3.2
a. List of Contact Personnel G

01400 SD-18 RECORDS 1.2.1 G it
a. Quality Control Plan

01560 SD-08 STATEMENTS 1.4.1 It
a. EnvironmentalProtection Plan G
b. PreconstructionSurvey Report G
c. MSDS G
d. Health and Safety Plan G U
e. Pollution Prevention Plan G
f. Notice of Intent G

lit
01560 SD-18 RECORDS 1.4.2

a. Solid Waste Disposal Permits/Manifests

b. Disposal Permits for Hazardous Waste Manifests G Ill
02050 SD-08 STATEMENTS 1.3.1

Demolition Plan

02221 SD-12 FIELD TEST REPORTS 1.3.1 It
a. Backfill Material
b. Pipe Bedding Material
e. Filter Material S
d. In-Place Density

02260 SD-08 STATEMENTS 1.2.1
a. Name and address of vendor G n
b. Performance Infornmtion G

02510 SD-05 DESIGN DATA 1.2.1
a. Job-mix Formula for Asphalt Concrete i

02510 SD-08 STATEMENTS 1.2.2

a. Asphalt Concrete am

02510 SD-12 FIELD TEST REPORTS 1.2.3
a. Asphalt Concrete

02510 SD-13 CERTIFICATES 1.2.4 Ill
a. Aggregates
b. Asphalt Cement
c. Asphaltic Emulsion Ul

It
01300-2 o_.023_P_a_9_.m,_1300_06_
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m SAMPLE FORM SUBMrITAL REGISTER (PART A)

in CONTRACT NO: PROJECT TITLE:

"_PEC [SD NO & TYPEOF SPEC ICLASSIF/[GOVT TRANS PLANNED

" ,SECTIONISUBMIT1AI MATLOR PRODUCT(b) PARA. [APPRBY ,OR A/E CONTL SUBMITTALINO.(a) NO.(e) CO.(d)IREVR(e NO.(f) DATE(g)
It

02675 SD-08 STATEMENTS 1.2.1
U a. Water Disposal Methods

b. Soil Disposal Methods

02831 SD-02 MANUFACTURER'S CATALOG DATA 1.2.1
IN a. Chain-rink fencing components

b. Accessories

03302 SD-04 DRAWINGS 1.2.1
Ill a. Treatment Area Pads

03302 SD-10 TEST REPORTS 1.2.2

i a. Compressive Strength
03302 SD-13 CERTIFICATES 1.2.3

a. Cement

m b. Aggregate
c. Admixtures

11171 SD-02 MANUFACTURER'S CATAI.J3GDATA 1.3.1
U a. Catalytic Oxidizer

b. Controls and Instrumentation

11171 SD-04 DRAWINGS 1.3.2
i

a. Proposed EquipmentInstallation
b. Piping and Instrumentation
c. General Arrangement

lit d. Electrical

11171 SD-10 TEST REPORTS 1.3.3
a. Instrument Readings

m b. Computations
e. Methods
d. Performance

Ill
11171 SD-13 CERTIFICATES 1.3.4

a. Catalytic Oxidizer

i 11171 SD-19 OPERATION AND MAINTENANCE MANUAL 1.3.5
a. Catalytic Oxidizer

11303 SD-10 TEST REPORTS 1.2.2

II a. Pressure Drop and Flowrate Relationships
b. Carbon Adsorption Isotherms

11303 SD-02 MANUFACTURER'S CATALOG DATA 1.2.1
n/ a. GAC Unit

b. Holding Tank

III

01300-3 o._ _D_ tBo otm_o_6_
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SAMPLE FORM SUBMITTALREGISTER(PART A) el

CONTRACT NO: PROJECT TITLE:
m

I I
SPEC SD NO & TYPE OF SPEC CLASSIF/ GOVT TRANS PLANNED
SECTION SUBM1TTAL-MATL OR PRODUCT(b) PARA. APPR BY OR A/E CONTL

SO.Ca) SO.(c)CO.(d)] VR(e SO.C0 DATE g)
m

11303 SD-13 CERTIFICATES 1.2.3

11303 SD-19 OPERATION AND MAINTENANCE MANUALS 1.2.4 im
a. Operating Instructions
b. Monitoring Requirements
c. Alarm Conditions and Procedures Necessary to

Return to Normal Operation I$
d. CarbonChangeout Procedures
e. Trouble-shootingGuidelines
L Preventable Maintenance and Inspections Procedures ii
g. Parts List

15056 SD-02 MANUFACTURER'S CATALOG DATA 1.3.1
a. Blower i
b. Inlet Air Filters
c. Inlet Air Filter Enclosures

d. Discharge Line Silencers i
e. Air/Water Separators
f. Vacuum Relief Valves

g. Produced Water Pumps S
h. Pressure and TemperatureGauges
i. Motor Control Equipment

15056 SD-04 DRAWINGS 1.3.2 i
a. Motor Control and InstrumentPanel Layout
b. Motor Control and InstrumentWiring Diagrams

15056 SD-08 STATEMENTS 1.3.3 m

a. Factory Test Procedures
b. FactoryTesting Certification

c. Field Test Procedures i
d. Training Material

15056 SD-10 TEST REPORTS 1.3.4
a. Blower i
b. Instn_nentation
c. Sound Level

15056 SD-18 RECORDS 1.3.5 am
a. Posted OperatingInstructions for Blowers

15056 SD-19 OPERATION AND MAINTENANCE MANUALS 1.3.6
a. Blower System Ill
b. Air/Water Separator
c. Produced Water Pump

m

i



m
SAMPLE FORM SUBMITrAL REGISTER(PART A)

I CONTRACT NO: PROJECT TITLE:

 ° ALINO.(a) NO.(c) CO.(d) VR(e NO.(f) DATE(g)
m_

15080 SD-02 MANUFACTURER'S CATALOG DATA 1.3.1

I a. Pipe and Fittings
b. JointsandCouplings
c. Valves

U 15488 SD-02 MANUFACTURER'S CATALOG DATA 1.2.1
a. Air Compressor
b. Air Receiver

iii c. Pipe
d. Fittings
e. Valves

It f. PressureGauges
g. Hangers and Supports

15488 SD-O4DRAWINGS 1.2.2
im a. Motor Control Panel Wiring Diagrams

15488 SD-05 DESIGN DATA 1.2.3
a. SeismicTiedowns

Iw
15488 SD-06 INSTRUCTIONS 1.2.4

a. Air Receiver

II 15488 SD-10 TEST REPORTS 1.2.5
a. Air Compressor
b. Air Receiver

U e. Hydrostatic Test
d. LackTightnessTests

15488 SD-18RECORDS 1.2.6

m a. Posted OperatingInstructions for Air Compressor

15488 SD-19 OPERATION AND MAINTENANCE MANUALS 1.2.7
a. Air Compressor

B b. Motor ControlEquipment

16011 SD-02 MANUFACTURER'S CATALOG DATA 1.5.1

Ill 16011 SD.434DRAWINGS 1.5.2

16011 SD-06 INSTRUCTIONS 1.5.3

Ill 16011 SD-13 CERTIFICATES 1.5.4
a. Reference StandardCompliance
b. Independent Testing Organization Certificate

i 16011 SD-19 OPERATIONS AND MAINTENANCE 1.5.5
MANUALS

,4 a. OperatingInstructions
M

01300-5
ill



SAMPLE FORM SUBMITTAL REGISTER (PART A) It

CONTRACT NO: PROJECT TITLE:

lit

I I 'SPEC ISD NO & TYPE OF SPEC CLASSIF! OOVT TRANS PLANNED
SECTION ISUBM1TTAL-MATL OR PRODUCT(b) PARA. APPR BY IOR A!E CONTL

NO.(a) [ NO.(c) CO.(d) [_[EVR(e NO.(f) DATE(g)n

n

16402 SD=02MANUFACTURER'S CATALOG DATA 1.3,1
a. Receptacles
b. Circuit Breakers IIi
c. Switches
d. Transformers
e. Enclosed Circuit Breakers
f, Motor Controllers II

16402 SD-04 DRAWINGS 1.3.2

a. Panelboards ms
b. Transformers

16402 SD-19 OPERATION AND MAINTENANCE MANUALS 1.3.3
a. Electrical Systems ill

16900 SD-O2MANUFACTURER'S CATALOG DATA 1.3.1

16900 SD-04 DRAWINGS 1.3.2 II

16900 SD-19 OPERATION AND MAINTENANCE MANUALS 1.3.3

II

m

IIi

all

m

m

Ill

Ii
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SITE 9 SVE/AS SYSTEMS 12932151
MOFFETI" FEDERAL AIRFIELD, CALIFORNIA

i

SECTION 01400
QUALITY CONTROL

II

PART 1 GENERAL
Ii

1.1 REFERENCES

The publicationslisted below form a partof this specificationto the extent referenced. Them
publicationsare referencedin the text by the basic designationonly.

AMERICAN SOCIETYFOR TESTINGAND MATERIALS (ASTM)
in

ASTM A 880 1989 Criteriafor Use in Evaluationof Testing Laboratories
and Organizationfor Examinationand Inspectionof Steel,

In StainlessSteel, and Related Alloys

ASTM C 1077 1992 LaboratoriesTesting Concrete and Concrete Aggregates
ii for Use in Constru_donand Criteriafor LaboratoryEvaluation

ASTM D 3666 1992 (Rev. A) Minimum Requirements for Agencies Testing

m and InspectingBituminousPaving Materials

ASTM D 3740 1988 Evaluationof Agencies Engaged in the Testing and/or
Inspectionof Soil and Rock as Used in Engineering Design

Nil and Construction

ASTME 329 1990Evaluationof TestingandInspectionAgenciesas Used
ii in Comtruction

ASTM E 543 1992 (Rev. C) Evaluating Agencies that Perform
In NondestructiveTesting

1.2 SUBMrFTAI.S

ml
Submit the following in accordance with Section 01300, "Submittals."

1.2.1 SD-18, Recordsim

a. Quality Control (QC) plan G

ill Submita QC plan within 30 calendardays after receipt of Notice of Award.

1.3 INFORMATION FOR THE CONTRACTING OFFICER
In

Deliver the following to the ContractingOfficer:

i a. Combined ContractorProductionReport/ContractorQuality Control Report (1 sheet):
Original and 1 copy, by 10:00 a.m. the next working day after each day that work is

4 performed;
Ill

01400-1 o_v.RDvg__p_,_I*xWz_
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SITE 9 SVE/AS SYSTEMS 12932151 I1
MOFFETI" FEDERAL AIRFIELD, CALIFORNIA

b. MonthlySummaryReportof Field Tests: Originaland 1 copy attachedto Contractor iI

QualityControl Reportat the end of each month;

c. QC Meeting Minutes: 1 copy within 2 calendardays of the meeting; il

d. Rework Items List: 1 copy by the last workingday of the month and;
m

e. Testing Plan andLog, I copy at the end of each month.

f. QC Certifications: As requiredby the paragraphtitled "QCCertifications." tli

1.4 QC PROGRAMREQUIREMENTS
Ul

QC programrequirementsare specified in RAC Contract No. N62474-93-D-2151 with
InternationalTechnology (IT) Corporation.

m
1.5 QC ORGANIZATION

1.5.1 QC Manager i

1.5.1.1 Duties

Providea QC Managerat the work site to manageand implementthe QC program. The IIi
QC Manageris requiredto attendQC meetings with Navy, attendthe Coordinationand
Mutual UnderstandingMeeting, conductthe QC meetings, performthe three phases of
control, perform submittalreview andapproval except those designated for Contracting m
Officer approval, ensure testing is performed, andprepare QC certifications and
documentationrequired in this Contract. No work or testing may be performed unless the
QC Manager is on site. In additionto managingand implementingthe QC program, the ill
QC Manager may perform other duties.

1.5.1.2 Qualifications II

An individual with a minimum of 5 years experience as a foreman, superintendent,
inspector, QC Manager, projectmanager,or constructionmanageron similar size and type m
construction contracts.

1.5.2 SubmittalReviewers Duties and ApprovingAuthority Ill

Each submittalshall be reviewed for compliance with contractrequirements by a Registered
Engineer qualified in the discipline being reviewed prior to certificationor approved by the
QC Manager. Unless specifically indicatedotherwise, the approving authorityfor m
submittalsshall be the QC Manager. If a technicalsection designatesthe Contracting
Officer, or other authorityto approve a particularsubmittal, then the Contracting Officer
shall be the approvingauthority, ill

g

ml



U SITE 9 SVE/AS SYSTEMS 12932151
MOFFET'I"FEDERAL AIRFIELD, CALIFORNIA

n

1.6 QUALITY CONTROL (QC) PLAN
4

Ill 1.6.1 Requirements

Provide for approvalbytheContractingOfficer a QCplanthat covers both on-site and
m off-site work and includes the following:

a. Duties, responsibilities,and authoritiesof each person in the QC organization.
Ill

b. A listing of outside organizationssuch as architecturaland consulting engineering
firms or laboratoriesthat will be employed by the Contractoranda descriptionof the

m services these firms will provide.

c. A letter signed by an officer of the firm appointing the QC Manager and stating that
he/she is responsible for managingand implementingthe QC program as described in

ml this contract. Include in this letter the QC Manager's authorityto direct the removal
and replacementof nonconformingwork.

/ d. Testing laboratoryinformationrequiredby the paragraphstiffed "Accredited
Laboratories"or "Testing LaboratoryRequirements," as applicable.

m e. A TestingPlanandLogthatincludesthetestsrequired,referencedby the
specification paragraph numberrequiring the test, the frequency, and the person
responsible for each test.

ill
f. Procedures to identify, record, track, and complete rework items.

Ill g. A chart showing the QC organizationalstructureand its relationship to the production
side of the organization.

h. Names and qualifications, in resume format, for each person in the QC organization.II

i. Procedures for reviewing, approving, and managingsubmittals. Provide the names of
the persons in the QC organizationauthorizedto review and certify submittalsprior to

m approval.

j. Documentation procedures, includingproposed reportformats.
m

k. A list of the definable featuresof work. A definablefeature of work is a task that is

separate and distinct from other tasks and requires separate control requirements. As
Ill a minimum, if approvedby the ContractingOfficer, consider each section of the

specifications as a definablefeature of work. However, at times, there may be more
than one definable feature of work in each section of the specifications.

ill
1.6.2 Preliminary Work Authorized Prior to Approval

n The only work that is authorizedto proceed priorto the approval of the QC plan is
mobilizationof storage and office trailers, temporaryutilities, and surveying.

II

01400-3 __,_,_o1_

ill



SITE 9 SVE/AS SYSTEMS 12932151 U
MOFFETr FEDERAL AIRFIELD, CALIFORNIA

im
1.6.3 Approval

Approval of the QC plan is requiredprior to the startof construction. The Contracting
Officerreservestherightto requirechangesintheQCplanandoperationsasnecessaryto U
ensure the specified quality of work. The ContractingOfficer reserves the right to
interview any memberof the QC organizationat any time in order to verify his/her
submittedqualifications, m

1.6.4 Notification of Changes
m

Notify the Contracting Officer, in writing, of any proposedchange, including changes in
the QC organizationpersonnel, a minimumof 7 calendardays prior to a proposed change.
Proposed changes must be approvedby the Contracting Officer. i

1.7 QC PLAN MEETING

Meet with the ContractingOfficer to discuss the QC plan requirementsof this Contract a
prior to submission of the QC plan. The purposeof this meeting is to develop a mutual
understandingof QC plan requirementsprior to plan development and submission.

1.8 COORDINATIONAND MUTUAL UNDERSTANDING MEETING ii

After submissionof the QC plan, but prior to the startof construction,meet with the
ContractingOfficer to discuss the QC programrequiredby this Contract. The purpose of
this meeting is to develop a mutualunderstandingof QC details, including forms to be used
for documentation,administrationfor on-site andoff-site work, and the coordinationof the
Contractor'smanagement,production,and QC personnel with the Contracting Officer. As i
a minimum, the Contractor'spersonnel required to attendshall includethe project manager,
project superintendent,and QC Manager. Minutesof the meeting shall be prepared by the
QC Managerandsigned by both the Contractorand the Contracting Officer. ul

1.9 QC MEETINGS

After the startof construction, the QC Managershall conduct QC meetings once every U
2 weeks at the work site with the projectsuperintendent. The QC Managershall prepare
the minutesof the meetingandprovidea copy to the ContractingOfficer within 2 working
days after the meeting. The ContractingOfficer may attend these meetings. The QC I
Manager shall notify the Contracting Officer at least 48 hoursin advance of each m_g.
As a minimum, the following shall be accomplishedat each meeting:

a. Review the minutes of the previous meeting; i

b. Review the schedule and the statusof work; u

- Work or testing accomplished since last meeting;
- Rework items identified since last meeting;
- Rework items completed since last meeting; ml

c. Review the statusof submittals:
ml

Submittalsreviewed and approvedsince last meeting;

Submittalsrequired in the nearfuture; _,
m

01400-4 o_m_r.ffi__l_,_
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g

d. Review the work to be accomplishedin the next 2 weeks and documentationrequired:

U - Establishcompletion dates for rework items;
- Preparatoryphases required;
- Initialphases required;

Ill - Follow-up phases required;
- Testing required;
- Status of off-site work or testing;

m - Documentationrequired;

e. Resolve QC and productionproblems; and
m

f. AddressitemsthatmayrequirerevisingtheQCplan:

- Changes in QC organizationpersonnel;u
- Changes inprocedures.

1.10 THREE PHASES OF CONTROL
Ill

The QC Manager shall perform the three phases of control to ensure that work complies
with Contractrequirements. The Three Phases of Control shall adequatelycover both on-

to site and off-site work and shall include the following for each definable feature of work: A
definable feature of work is a task which is separate and distinct from other tasks and
requires separate control requirements.

Ill

1.10.1 Preparatory Phase

m Notify the ContractingOfficer at least 2 work days in advance of each preparatory phase.
Conduct the preparatory phase with the foremanresponsible for the definable feature.
Document the results of preparatory phase actions in the daily ContractorQuality Control

Im Report. Perform the following prior to beginning work on each definable feature of work:

a. Review the applicablespecification;

Ill b. Review the Contract drawings;

c. Verify that appropriateshop drawings andsubmittalsfor materials and equipment
m have been submittedand approved. Verify receipt of approved factory test results,

when required;

II d. Review the testing plan andensure that provisionshave been made to provide the
required QC testing;

m e. Examine the work area to ensure that the requiredpreliminarywork has been
completed;

f. Examine the required materials, equipment, and samplework to ensure that they are
m on hand and conformto the approved shop drawings andsubmitteddata;

ill
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g. Review the safety plan andappropriateactivity hazardanalysis to ensure that m
applicablesafety requirementsare met, andthatrequiredMaterial Safety Data Sheets
(MSDS) are submitted;and

m
h. Discuss constructionmethods.

1.10.2 Initial Phase m

Notify the ContractingOfficer at least 2 work days in advanceof each initial phase. When
constructioncrews are readyto startwork on a definablefeature of work, conduct the m
initialphase with the superintendent. Observethe initial segment of the definablefeature of
work to ensure that the work complies with Contractrequirements. Documentthe results
of the initialphase in the daily ContractorQuality Control Report. Repeat the initial phase
for each new crew to work on-site, or when acceptablelevels of specified quality are not m
being met. Perform the following for each definable featureof work:

a. Establishthe quality of workmanshiprequired; m

b. Resolve conflicts;
iii

c. Review the Safety Plan and the appropriateactivity hazardanalysis to ensurethat
applicablesafety requirementsare met; and

11
d. Ensure that testing is performedby the approved laboratory.

1.10.3 Follow-Up Phase Ul

Document in the daily Contractor Quality ControlReport, the following for on-going work
daily, or more frequentlyas necessaryuntil the completion of each definable featureof
work: roll

a. Work is in compliance with Contractrequirements;
m

b. Quality of workmanshipis maintained;

c. Testing is performed by the approved laboratory;and m

d. Rework items are being corrected.
m

1.11 SUBMI'ITAL REVIEWAND APPROVAL

Procedures for submission, review andapproval of submittalsare described in the Remedial m
Action Contract (RAC).

1.12 TESTING m

Except as stated otherwise in the specificationsections, performsamplingand testing
required underthis Contract.

in

m
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ml

1.12.1 Testing Laboratory Requirements

Ill Provide an independenttesting laboratoryor procurea laboratory qualified to perform
samplingandtests required by this Contract. When the proposed testing laboratory is not
accreditedby an acceptableaccreditationprogramas described by the paragraphtitled

m "AccreditedLaboratories,"submitto the ContractingOfficerforapprovalcertified
statementssignedbyan officialof the testinglaboratoryattestingthatthe proposed
laboratorymeetsorconformsto thefollowingrequirements:

m a. Sampling and testing shall be underthe technical direction of a Registered
Professional Engineer 0a.E) with at least 5 years of experience in construction
materialtesting.

i
b. Laboratoriesengagedin testingof concreteandconcreteaggregatesshallmeetthe

requirementsof ASTMC 1077.
HI

c. Laboratoriesengagedin testingof bituminouspavingmaterialsshallmeetthe
requirementsof ASTM D 3666.

i d. Laboratoriesengaged in testing of soil and rock, as used in engineering design and
construction, shall meet the requirementsof ASTM D 3740.

I e. Laboratoriesengaged in inspectionand testing of steel, stainless steel, and related
alloys will be evaluated according to ASTM A 880. Laboratories shall meet the
requirements of ASTM E 329.

i
f. Laboratoriesengaged in nondestructivetesting (NDT) shall meet the requirements of

ASTM E 543.

m
g. Laboratoriesengaged in HazardousMaterials Testing shall meet the requirementsof

OccupationalSafety andHealth Administration(OSHA) and United States
EnvironmentalProtection Agency (EPA).

Ill

1.12.2 Accredited Laboratories

m Acceptableaccreditationprograms are the National Instituteof Standardsand Technology
[2_TIST)NationalVoluntaryLaboratoryAccreditationProgram (NVLAP), the American
Associationof State Highway and TransportationOfficials (AASHTO)program, and the

== AmericanAssociation for LaboratoryAccreditation(A2LA) program. Furnish to the
Contracting Officer a copy of the Certificate of Accreditation, Scope of Accreditation, and
latest directory of the accreditingorganizationfor accredited laboratories. The scope of the
laboratory's accreditationshall include the test methodsrequired by the Contract.II

1.12.3 Inspectionof Testing Laboratories

i Prior to approval of nonaccreditedlaboratories,the proposed testing laboratory facilities and
records may be subjectto inspectionby the Contracting Officer. Records subject to
inspection include equipment inventory, equipmentcalibrationdates and procedures, library

i of test procedures, auditand inspectionreportsby agencies conductinglaboratory
evaluations and certifications,testing andmanagementpersonnelqualifications, test report

6' forms,andthe internalQCprocedures.
ml
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U
1.12.4 CapabilityCheck

The ContractingOfficer retainsthe fight to check laboratoryequipmentin the proposed W
laboratoryand the laboratory technician'stesting procedures,techniques, and other items
pertinentto testing for compliancewith the standardsset forth in this Contract.

1.12.5 Test Results ill

Cite applicableContractrequirements,tests, or analyticalprocedures used. Provide actual
results and include a statementthat the itemtested or analyzed conformsto or fails to I1
conform to specified requirements. Conspicuously stampthe cover sheet for each report in
large red letters "CONFORMS"or "DOES NOT CONFORM" to the specification
requirements, whichever is applicable. Test results shall be signed by a testing laboratory Ill
representativeauthorizedto sign certifiedtest reports. Furnishthe signed reports,
certifications,and other documentationto the Contracting Officer via the QC Manager.
Furnish a summaryreport of field tests at the end of each month. Attach a copy of the iii
summaryreportto the lastdailyContractorQualityControlReportof eachmonth.

1.13 QC CERTIFICATIONS g

1.13.1 ContractorQualityControlReportCertification

II
Each ContractorQuality Control Reportshall containthe following statement: "On behalf
of the ContratXor,I certify that this report is complete and correct and equipmentand
materialused andwork performed during this reportingperiod is in compliance with the
Contract drawings and specificationsto the best of my knowledge, except as noted in this m
report."

1.13.2 Invoice Certification m

Furnisha certificateto the ContractingOfficer with each paymentrequest, signed by the
QC Manager, attesting that as-builtdrawings are current andattestingthat the work for m
which payment is requested, including storedmaterial, is in compliance with contract
requirements.

II
1.13.3 CompletionCertification

Upon completion of work under this Contract, the QC Managershall furnish a certificate to m
the ContractingOfficer attestingthat "the work has been completed, inspected, tested, and
is in compliance with the Contract."

1.14 DOCUMENTATION im

Maintaincurrentand complete records of on-site and off-site QC programoperationsand
activities, in

ml
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U
1.14.1 ContractorProductionReport

U Reports are requiredfor each day thatwork is performedand shall be attachedto the
ContractorQuality ControlReportprepared for the same day. Account for each calendar
day that constructionor testing activities are conducted. The reportingof work shall be
identifiedby terminologyconsistentwith the constructionschedule. ContractorProduction

m Reports are to be prepared, signed, anddatedby the Project Superintendentandshall
containthe following information:

Ill a. Date of report, reportnumber, name of contractor,Contract number, title and
location of Contract, andsuperintendentpresent.

b. Weatherconditions in the morningand in the afternoon includingmaximumand
i minimum temperatures.

¢. A list of Contractorand subcontractorpersonnelon the work site, their trades,
m employer, work location, descriptionof work performed, and hours worked.

d. A list of job safety actions takenand safety inspections conducted. Indicate that safety
R requirementshavebeenmetincludingtheresultsonthefollowing:

Was a job safety meeting held7 (If YES attacha copy of the meeting minutes)

m Werethereanylosttimeaccidents?(IfYESattacha copyof the completed
OSHA report)

m - Was trenching/scaffold/high voltage electrical/high work done? (If YES
attacha statementor checklistshowing inspectionperformed)

- Was hazardousmaterial/wastereleased into the environment? (If YES, attach
i a descriptionof meetings held andaccidents that happened)

e. A listof equipment/materialreceivedeachdaythatis incorporatedintothejob.

f. A list of constructionand plant equipmenton the work site including the numberof
hoursused, idle,and down for repair.

II
g. Includea "remarks"sectionin thisreportthatwillcontainpertinentinformation

includingdirectionsreceived,problemsencounteredduringconstruction,work
progressanddelays,conflictsorerrorsinthedrawingsorspecifications,field

m changes, safety hazardsencountered, instructionsgiven and corrective actions taken,
delays encountered, and a recordof visitors to the work site.

IN 1.14.2 ContractorQuality Control Report

Reports are required for each day that work is performed, for every 7 consecutive calendar
am days of no-work, andon the last day of a no-workperiod. Account for each calendarday

throughoutthe life of the Contract. The reportingof work shall be identifiedby
terminology consistent with the constructionschedule. ContractorQuality ControlReports
are to be prepared, signed, and dated by the 0C Manager and shall contain the following

m information:

6, a. Identify the control phase and the definable featureof work.
lit
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b. Results of PreparatoryPhase meetings held including the location of the definable m
feature of work anda list of personnelpresentat the meeting. Indicate in the report
that for this definablefeature of work, the drawings andspecificationshave been _'
reviewed, submittalshave been approved,materialscomply with approved submittals, all
materials are stored properly,preliminarywork was done correctly, the testing plan
has been reviewed, and work methodsand schedule have been discussed.

Ii

c. Results of Initial Phase meetings held including the location of the definable feature of
work anda list of personnel presentat the meeting. Indicate in the report that for this
definablefeature of work the preliminarywork was done correctly, sampleshave been an
prepared andapproved, the workmanshipis satisfactory, test results are acceptable,
work is in compliance with the Contract,and the requiredtesting has been performed;
include a list of who performed the tests, it

d. Results of Follow-up Phase inspectionsheld including the location of the definable
feature of work. Indicatein the report for this definable featureof work that the am
work complies with the Contract as approved in the Initial Phase, and that required
testing has been performed;include a list of who performedthe tests.

e. List the rework items identifiedbutnot corrected by close of business, an

f. List the rework items corrected from the rework items list along with the corrective
action taken. II

g. Include a "remarks" section in this report that will containpertinent information
including directions received, quality control problemareas, deviations from the QC am
plan, constructiondeficiencies encountered, QC meetings held, acknowledgementthat
as-builtdrawingshave been updated,corrective direction given by the QC
Organization,andcorrective actiontakenby the Contractor. am

h. ContractorQuality Control Report certification.
S

1.14.3 Testing Plan and Log

As tests are performed, the QC Managershall recordon the "Testing Plan and Log" the ii
date the test was conducted, the datethe test results were forwarded to the Contracting
Officer, remarks, and acknowledgementthat an accreditedor Contracting Officer-approved
testing laboratorywas used. Attach a copy of the updated "TestingPlan and Log" to the
last daily ContractorQuality Control Report of each month, all

1.14.4 Rework Items List
am

The QC Managershall maintaina list of work that does not comply with the Contract,
identifying what items need to be reworked, the date the item was originally discovered,
and the date the item was corrected. There is no requirement to report a rework item that am
is corrected the same day it is discovered. Attach a copy of the "ContractorRework Items
List" to the last daily ContractorQualityControl Reportof each month. The Contractor
shall be responsible for including on this list items needing rework including those identified aa
by the ContractingOfficer.

I
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III

1.14.5 As-Built Drawings

am The QC Manageris requiredto review the as-builtdrawings, to ensure that as-built
drawings are kept currenton a daily basis, andmarkedto show deviations from the
ContractDrawings. The QC Managershall initial each deviation andeach revision. Upon

a completion of work, the QC Managershall furnisha certificate attestingto the accuracyof
the as-built drawingsprior to submission to the ContractingOfficer.

m 1.14.6 ReportForms

The following forms, which are attachedat the end of this section, are acceptablefor
m providing the informationrequired by the paragraphtitled "Documentation." Although use

of these specific formatsis not required,any other formatused shall contain the same
information:

II
a. Combined ContractorProductionReport andContractor Quality Control Report (1

sheet), with separate continuationsheet

m b. Testing Plan andLog

¢. Rework Items List
IR

PART2 PRODUCTS
s

Notused.

I
PART3 EXECUTION

I Not used.

an END OF SECTION
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n

SECTION 01500
_' CONSTRUCTION FACILITIES

all

PART 1 GENERAL
l$

1.1 REFERENCES

m Not used.

1.2 SUBMITI'ALS
III

Not used.

m 1.3 TEMPORARY UTILITIES

Reasonableamountsof the following utilitieswill be made available without charge.

Electricity
Potable Water

lit The Contractorshall pay all costs incurred in connecting, converting, andtransferringthe
utilities to the work. The Contractorwill be responsiblefor making connections, providing
transformersandmeters, and making disconnections. No connections to domestic waterlines

m will be needed. The ContractingOfficer shall indicate locations of existing sources of potable
water that can be used by the Contractor. Under no circumstanceswill taps to base fire
hydrants be allowed for obtainingdomestic water.

Ill
1.4 STORAGEAREAS

In The Contract Clause entitled "FAR 52.236-10, OperationsandStorage Areas" and the
following apply:

m 1.4.1 Storage Size and Location

The open site availablefor storage shall be as specified by the ContractingOfficer. Provide
an 8 foot high security fence with a lockable gate around the storage area. Remove at thelit
completionof work.

1.5 TEMPORARY SANITARY FACILITIES
lit

Provide adequatesanitaryconveniencesof a type approved for the use of persons employed
on the work, properly secluded from public observation,andmaintainedin such a manneras

,It requiredor approvedby the ContractingOfficer. Maintainthese conveniences at all times
without nuisance. Upon completionof the work, remove the conveniences from the premises,
leaving the premises clean and free from nuisance.

II
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1.5.1 Sewage,Odor,andPestControl

Use chemicaltoiletsor comparablyeffectiveunits, andperiodicallyemptywastesinto a i
municipal,district,or stationsanitarysewagesystem,or removewasteto a commercial
facility.Includeprovisionsforpestcontrolandeliminationof odors.

1.6 TEMPORARY BUILDINGS IB

1.6.1 Trailersor StorageBuildings
l

Trailersor storagebuildingswillbe permitted,wherespaceis available,subjectto the
approvalof the ContractingOfficer. Thetrailersor storagebuildingsshallbe suitablypainted
andkeptin a goodstateof repair. Failureof theContractorto maintainthe trailersor storage Ill
buildingsin goodconditionwillbe consideredsufficientreasonto requiretheirremoval. A
signnotsmallerthan 24 by 24 inchesshallbe conspicuouslyplacedonthetrailerdepicting
the companyname,businessphonenumber,and emergencyphonenumber. Trailersshallbe ml
anchoredto resisthighwindsandmustmeetapplicablestateor localstandardsfor anchoring
mobiletrailers. Aftercompletionof the work,removethe structuresfromthe site.

II
1.6.2 Identificationof ContractorVehicles

EachContractorprovidedvehicleandtowedtrailershallshowthe Contractor'snameso that Ill
it is clearlyvisibleon bothfrontdoorsof the vehicleandboth sidesof a towed trailerand
shallat all timesdisplaya validstatelicenseplateand safetyinspectionsticker. Contractor
vehiclesoperatedon Governmentpropertyshallbe maintainedin a goodstateof repair. all

PART2 PRODUCTS U

Notused.

all
PART 3 EXECUTION

Not used. It

END OF SECTION m

at
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m

SF.KYFION.01560
TEMPORARY CONTROLS

m

PART 1 GENERAL

It
1.1 REFERENCES

The publicationslisted below form a partof this specificationto the extent referenced. The
m publications are referred to in the text by the basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)
m

29 CFR 1910 Occupational Safety and Health Standards

m 29 CFR 1926 Safety and Health Regulations for Construction

29 CFR 1926-SUBPART V Power Transmission and Distribution
me

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Generators of Hazardous Wastem

40 CFR 263 Transportersof Hazardous Waste

m 40 CFR 264 Owners andOperatorsof HazardousWaste Treatment,
Storage, and Disposal Facilities

all 40 CFR 265 InterimStatusStandardfor Owners and Operators of
HazardousWaste Treatment, Storage, and Disposal Facilities

m 40 CFR 300 NationalOil andHazardous SubstancesPollution
ContingencyPlan

m 49 CFR 171 GeneralInformation, Regulations, and Definitions

49 CFR 172 HazardousMaterials, Tables, and HazardousMaterials
CommunicationsRegulations

m

49 CFR 178 Shipping Container Specification

m CORPSOF ENGINEERS (COE)

COE EM-385-1-1 (1991) Safety andHealth RequirementsManual
m

NATIONAL FIRE PROTECTIONASSOCIATION(NFPA)

lit NFPA 241 (1993) Safeguarding Construction, Alteration, and Demolition
Operations

at
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1.2 ContractorLiabilitiesfor EnvironmentalProtection a

Governmentinstallationsmustcomplywith environmentalprotectionlaws includingbutnot
limitedto; the CleanWater Act, CleanAir Act, ResourceConservationand RecoveryAct, i
andthe FederalFacilitiesComplianceAct. "I'neFederalEnvironmentalProtectionAgency
(EPA)has grantedinspectionandenforcementauthorityto stateand local governments.
Inspectionby an EPAagencymay includequestioningof Contractorpersonnelwho are I
workingwith orhave contactwith hazardousmaterialsandwaste. Contractorsshall
completeand provideenvironmentaltrainingdocumentationfortrainingrequiredby
federal,state, and local regulations, m

1.3 DEFINITIONS

1.3.1 Sediment

Soil and otherdebristhat have erodedand have beentransportedby runoffwateror wind.

1.3.2 SolidWaste

Rubbish,debris,garbage,andotherdiscardedsolidmaterials,excepthazardouswasteas m
definedin paragraphentitled"HazardousWaste,"resultingfromindustrial,commercial,
and agricultural operations and from community activities.

i
1.3.3 SanitaryWastes

Wastescharacterizedas domesticsanitarysewage, i

1.3.4 Rubbish

Combustibleandnoncombustiblewastessuchas paper,boxes, glass, crockery,metal, i
lumber,cans,andbones.

1.3.5 Debris

Combustibleand noncombustiblewastessuchas ashesand wastematerials
resultingfromconstructionor maintenanceandrepairwork,leaves,andtree trimmings, m

1.3.6 ChemicalWastes

m
This includessalts, acids,alkalies,herbicides,pesticides,and organicchemicals.

1.3.7 Garbage In

Refuse and scraps resultingfrom preparation,cooking,dispensing,andconsumptionof
food.

1.3.8 HazardousWaste

Hazardoussubstancesasdefinedin 40 CFR261 or as definedby applicableStateandlocal m
regulations.

roll
01560-2 __t_,p_,,_ol_
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m

1.3.9 Hazardous Materials

/ Hazardous materials as defined in 49 CFR 171 and listed in 49 CFR 172.

1.3.10 LandscapeFeatures
I

Trees, plants, shrubs, andgroundcover.

m 1.3.11 Oily Waste

Petroleum products and bituminous materials.

qlm
1.3.12 Class I Ozone Depleting Substance (ODS)

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

Chlorofluorocarbon-11(CFC-11)
lit Chlorofluorocarbon-12(CFC-12)

Chlorofluorocarbon-13 (CFC-13)
Chlorofluoroc.arbon-111 (CFC-111)

II Chlorofluorocarbon-112(CFC-112)
Chlorofluorocarbon-113(CFC-113)
Chlorofluorocarbon-114 (CFC-114)

S Chlorofluorocarbon-115(CFC-115)
Chlorofluorocarbon-211(CFC-211)
Chlorofluorocarbon-212(CFC-212)

m Chlorofluorocarbon-213(CFC-213)
Chlorofluorocarbon-214(CFC-214)
Chlorofluorocarbon-215(CFC-215)
Chlorofluorocarbon-216(CFC-216)

lit Chlorofluorocarbon-217(CFC-217)
Halon-1211
Halon-1301

m Halon-2402
Carbontetrachloride

Methyl chloroform
I11

1.3.13 IndustrialHygienist

n An IndustrialHygienist must be certified by the American Boardof Industrial Hygiene.

1.4 SUBMITrALS
i

Submit the following in accordance with Section 01300, "Submittals."

llt 1.4.1 SD-08, Statements

.a_ a. Environmentalprotectionplan G
tim

01560-3 o_o_msom=ct,__t_
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b. Preconstructionsurvey report G m

c. MSDS G
m

d. Health andsafety plan G

e. Pollution PreventionPlan G m

f. Notice of Intent G

1.4.2 SD-18, Records m

a. Solid waste disposalpermits/manifests

b. Disposal permits/manifestsfor hazardouswaste G

1.4.2.1 Solid Waste Disposal Permit m

Submitone copy of a state and/or local permitor license for the solid waste disposal

facility, m

1.4.2.2 Disposal Permitfor HazardousWaste

Submit a copy of the applicableEPA and state permits, manifests, or licenses for I
transportation,treatment, storage, and disposal of hazardouswaste by permittedfacilities.

1.4.2.3 LaboratoryAnalysis of Waste

Submit a copy of the laboratoryanalysis of waste collected from Contractorprojectsbefore
disposing of waste. m

1.5 ENVIRONMENTALPROTECTIONREQUIREMENTS

Provide and maintain,duringthe life of the contract, environmentalprotectionas defined, m
Plan for and provideenvironmentalprotectivemeasures to control pollution that develops
during normal constructionpractice. Plan for and provide environmentalprotective
measures requiredto correctconditions that develop during the constructionof permanent Ill
or temporaryenvironmentalfeatures associated with the project. Comply with Federal,
state, andlocal regulationspertainingto the environment, including but not limited to

water, air, and noise pollution. O

1.5.1 EnvironmentalProtection Plan

Ten days afterthe awardof contract, the Contractorshall meet with the ContractingOfficer m
to discuss the proposed environmentalprotectionplan and to develop mutualunderstanding
relative to the details of environmentalprotection, including measures for protecting natural
resources, requiredreports, and other measures to be taken. At a minimum, the It
environmentalprotectionplan shall describewaste storage, transportation,and disposal
procedures, and shall include an emergencyresponse plan for potential fuel releases
resulting from damage to subsurfaceutility lines. gt

Ill
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II

a. Describein theEnvironmentalPlananypermitsrequiredprior to working the area,
_' and contingencyplans in case an unexpectedenvironmental condition is discovered.II

b. The plan should also include permittingplansfor any transportationand disposal,
excavation, or constructionof hazardouswaste that will required an environmental

m permit from an issuing agency: The Contractoris respomiblefor generating the
permits and delivering the completeddocuments to the ContractingOfficer. The
Contracting Officer will review the permits and the Contractorshall file the
documentswith the appropriateagency and complete disposal with the approvalof the

m Contracting Officer. Correspondencewith the Stateconcerning the environmental
permits andcompleted permits shall be delivered to the ContractingOfficer.

S! 1.5.1.1 EnvironmentalPlan Review

Fourteendays after the environmentalprotectionmeeting, submitto the Contracting Officer
It the proposed environmentalplan for furtherdiscussion, review, and approval.

1.5.1.2 Commencementof the Work

Ill
As directed by the ContractingOfficer, following approval.

1.5.2 PreconstructionSurvey
iii

Performa preconstructionsurvey of the project site with the Contracting Officer, and
document existing environmentalconditions in and adjacentto the site. Photographexisting

Ill conditions in and adjacentto the site. Submitthe photographs to the ContractingOfficer.

1.5.3 Licenses and Permits

II
Obtainlicenses andpermits pursuantto the "PermitsandResponsibilities" FAR Clause
except for those permits which will be obtainedby the ContractingOfficer as follows:

a. ConstructionPermit

For permits obtained by the ContractingOfficer, whetheror not requiredby the permit, the
Ill Contractoris responsible to perform quality control inspectionsof the work in progress,

and to submit certificationsto the applicableregulatoryagency, via the Contracting Officer,
that the work conforms to the contract and permitrequirements. The inspections and
certificationsshall be provided throughthe services of a Professional Engineer, registeredII
in the state where the work is being performed. As a partof the quality control plan,
which is required to be submittedfor approval by the quality control section, provide a
subitemcontaining the name, P.E. registrationnumber, address, and telephone numberof

m the professional engineer(s) who will be performingthe inspections and certifications for
each permit listed above.

II 1.5.6 Class I ODS Prohibition

Class I ODS as defined andidentified herein shall not be used in the performance of this
m contract, nor be provided as part of the equipment. This prohibition shall be considered to

prevail over any other provision, specification, drawing, or referenced documents.

lit
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1.6 SAFETYPROGRAM at

COE EM-385-1-1. Submit safety program, includingAccident PreventionPlan, for review
and approval15 calendardays priorto startof work atjob site. Conformto the n
requirementsof Federal, state and local laws, rules, and regulations. Work can not proceed
until the Safety Program has been approved. "Fneprogram shall include:

M
a. 29 CFR 1910.

b. 29 CFR 1926. m

c. 29 CFR 1926-SUBPARTV, ragoutand lockout procedures.

d. COE EM-385-1-1. m

e. ContractClause "FAR52.236-13, Accident Prevention."
Ill

f. ContractClause "FAR52.223-3, HazardousMaterialIdentificationand Material
Safety Data."

g. MSDS, supply Material Safety Data Sheet for all hazardousmaterials brought on-site. II

h. NFPA 241.
I

1.6.1 Unforeseen HazardousMaterial

If materialthat is not indicated on the drawings is encounteredthat may be dangerous to 11
humanhealth upon disturbanceduring constructionoperations, stop that portion of work
and notify the Contracting Officer immediately. Intent is to identify materials such as PCB,
lead paint, and friableand nonfriableasbestos. Within 14 calendar days the Government I
will determineif the materialis hazardous. If the materialis not hazardousor poses no
danger, the Governmentwill direct the Contractor to proceed without change.

1.6.2 Station Permits tt

Permits are required for, but are not necessarily limited to, welding, digging, and burning.
Ill

1.6.3 HazardousNoise

Provide hazardousnoise signs, as directed, wherever equipmentand work procedures
produce sound levels greater than 84 dB or 140 dB peak sound level. II

1.6.4 Forms
ill

Submit in accordance with the RAC.

1.6.5 Health and Safety Plan (HASP) lit

Provide in accordance with the RAC.

iI
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m

1.7 NOTICE OF INTENT

m The Contractorshall preparea completed Notice of Intent (NOI) form in accordancewith
the requirementsof the State's generalpermit for stormwater discharges from construction
sites. SubmitPPP, NOI, and the appropriatepermit fee to the ContractingOffic€ a
minimumof 14 days prior to startof construction. No work will be allowed on site untilm
an approvedpermit is received from the State.

The Contractorshall keep a copy of the approved permiton site at the Contractor's trailer
m at all times.

m PART 2 PRODUCTS

Not used.

m

PART 3 EXECUTION

m 3.1 PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside the limits of

m permanent work. Restore to an equivalentor improved conditionupon completionof work.
Confine constructionactivities to within the limits of the work indicated or specified.

3.1.1 Land Resourcesm

Exceptinareasto be cleared,donotremove,cut,deface,injure,or destroytreesorshrubs
withoutthe ContractingOfficerspermission.Do notfastenor attachropes,cables,or guys

m to existing nearbytrees for anchorages unless authorized by the Contracting Officer.
Where such use of attachropes, cables, or guys is authorized, the Contractorshall be
responsible for any resultantdamage.

lib
3.1.1.1 Protection

M Protect existing trees which are to remain and which may be injured, bruised, defaced, or
otherwise damagedby constructionoperations. Remove displacedrocks from uncleared
areas. By approved excavation, remove trees with 30 percent or more of their root systems
destroyed.

{Ira

3.1.I.2 Replacement

m Remove trees andother landscapefeaturesscarredor damagedby equipment operations,
and replace with equivalent, undamagedtrees andlandscapefeatures. ObtainContracting
Officer's approval before replacement.

m
3.1.2 WaterResources

I
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3.1.2.2 Oily Wastes m

Preventoily or other hazardoussubstancesfrom entering the ground, drainage areas, or _D
local bodies of water, m

3.1.3 TemporaryConstruction
m

Remove traces of temporaryconstructionfacilities such as work areas, structures,
foundationsof temporarystructures,stockpiles of excess or waste materials,andother signs

of construction. I

3.2 HISTORICALAND ARCHAEOLOGICALRESOURCES

Carefully protect in-place andreportimmediatelyto the ContractingOfficer historical and m
archaeological items or human skeletal remainsdiscovered in the course of work. Stop
work in the immediateareaof the discovery until directed by the ContractingOfficer to
resume work. The Governmentretainsownershipand control over historical and II
archaeological resources.

3.3 EROSION AND SEDIMENTCONTROL MEASURES Ill

3.3.1 Protectionof Erodible Soils

Ill
Immediatelyfinish the earthworkbroughtto a final grade, as indicated or specified.
Immediatelyprotect the side slopes andback slopes upon completionof rough grading.
Plan andconduct earthworkto minimizethe durationof exposure of unprotectedsoils. ml

3.3.4 TemporaryProtectionof Erodible Soils

Use the following method to preventerosion and control sedimentation: m

3.3.4.1 MechanicalRetardationand Control of Runoff
m

Mechanicallyretardand control the rate of runoff from the construction site. This includes
constructionof diversion ditches, benches, berms, and use of silt fences and strawbalesto
retardand divert runoff to protected drainagecourses, m

3.3.5 General Work Requirements

Provide and maintainerosion control measures in accordancewith appropriateState and Ill
local regulations.

3.4 CONTROL AND DISPOSAL OF SOLID WASTES lid

Pick up solid wastes, andplace in covered containerswhich are regularly emptied. Do not
prepare or cook food on the project site. Prevent contaminationof the site or other areas m
when handling and disposing of wastes. At project completion, leave the areas clean.

II

m
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m
3.4.1 Disposal of RubbishandDebris

_' Dispose of rubbishand debris in accordance with the requirementsspecified below:
i

3.4.1.1 Removal From GovernmentProperty

Remove anddispose rubbish anddebris from Governmentproperty.
g

3.5 CONTROL AND DISPOSAL OF HAZARDOUSWASTE

3.5.1 HazardousWaste Generationm

Handle generatedhazardouswaste in accordancewith 40 CFR 262.

3.5.2 HazardousWaste Disposal

Dispose of hazardouswaste in accordancewith Federal, State, and local regulations,
including40 CFR 263, 40 CFR 264, and 40 CFR 265.

all
Removal of hazardouswaste from Governmentpropertyshall not occur withoutprior
notification and coordinationwith the Contractingofficer. Transporthazardouswaste by a
permitted,licensed, or registeredhazardouswaste transportedto a TSD facility. Hazardous
wasteshallbeproperlyidentified,packaged,andlabeledin accordancewith49 CFR172.
Provide completedmanifest for hazardouswaste disposed of off-site to the Contracting
Officer within 7 days of disposal. No hazardouswaste shall be broughtonto the station.

I!l 3.5.3 HazardousWaste Storage

Store hazardouswaste in containersin accordance with 49 CFR 178. Hazardous waste
n shall be identified in accordancewith 40 CFR 261 and 40 CFR 262.

3.5.4 Spills of Oil andHazardousMaterials

I Takeprecautionsto prevent spills of oil andhazardousmaterial. In the event of a spill,
immediatelynotify the Contracting Officer. Spill response shall be in accordance with 40
CFR 300 and applicablestateregulations.

3.5.6 PetroleumProducts

Protect againstspills and evaporationduring fueling and lubricationof equipment andmotor
vehicles. Dispose of lubricantsto be discardedand excess oil.U

3.7 DUST CONTROL

m Keep dust down at all times, including nonworkingperiods. Sprinkleor treat, with dust
suppressants, the soil at the site, haulroads, andother areasdisDarbedby operations. Dry
power broomingwill not be permitted. Instead, use vacuuming, wet mopping, wet
sweeping, or wet power brooming. Air blowing will be permittedonly for cleaning

m nonparticulatedebris such as steel reinforcing bars. Only wet cuttingwill be permitted for
cutting concrete blocks, concrete, andbituminousconcrete. Do not shake bags of cement,
concrete mortar,or plaster unnecessarily.

I 3.9 NOISE

Make the maximumuse of low-noise emission products, as certified by the EPA.
all

END OF SECTION
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Ill

SECTION 02050
•_ DEMOLITION AND I__aMOVAL

m

PART 1 GENERAL
n

1.1 REFERENCES

m The publicationslisted below form a partof this specificationto the extent referenced. The
publicationsare referredto in the text by the basic designationonly.

It AMERICANNATIONAL STANDARDS INSTITUTE(ANSI)

ANSI A10.6 (1990) Demolition Operations

B
1.2 GENERALREQUIREMENTS

Do not begin demolition until authorizationis received from the ContractingOfficer.
m Remove rubbishand debris from the projectsite; do not allow accumulations inside or

outside the buildings. Store materialsthatcannotbe removed daily in areas specified by the
ContractingOfficer.

m

1.3 SUBMITI'AI.,S

m Submit the following in accordancewith Section 01300, "Submittals."

1.3.1 SD-08, Statements
m

a. Demolition plan G

ill Submit proposeddemolition andremoval proceduresto the ContractingOfficer for
approvalbefore work is started.

1.4 REGULATORY AND SAFETY REQUIREMENTSlira

Comply with federal, state, and local hauling and disposal regulations. In additionto the
requirementsof the "ContractClauses," safety requirements shall conform with ANSI

m A10.6.

1.5 DUST AND DEBRIS CONTROL
I

Prevent the spread of dust and debris and avoid the creation of a nuisance or hazard in the
surrounding area. Do not use water if it results in hazardous or objectionable conditions

m such as, but not limited to, ice, flooding, or pollution.

m
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i
1.6 PROTECTION

1.6.1 TrafficControlSigns u

Wherepedestrianand driversafety is endangeredin the areaof removalwork,use traffic
barricadeswith flashinglights. Notifythe ContractingOfficerpriorto beginningsuch
work. m

1.6.2 ExistingWork
i

Protectexistingworkwhichis to remainin place, be reused,or remainthe propertyof the
Government.Repairitemswhichareto remainand whicharedamagedduring
performanceof the workto theiroriginalcondition,or replacewith new. Do not overload
pavementsto remain. Providenew supportsandreinforcementfor existingconstruction am
weakenedby demolitionor removalwork. Repairs,reinforcement,or structural
replacementmusthaveContractingOfficerapproval.

am
1.6.3 Trees

Conformto Section01560, "TemporaryControls,"for protectionof naturalresources, i

1.6.4 Facilities

Protectelectricalandmechanicalservicesandutilities. Whereremovalof existingutilities ml
andpavementis specifiedor indicated,provideapprovedbarricades,temporarycoveringof
exposedareas, andtemporaryservicesor connectionsfor electricaland mechanicalutilities.

m
1.7 BURNING

Burningwillnot be permitted, ql

1.8 RELOCATIONS

Performthe removalandreinstallationof relocateditemsas indicatedwith workmenskilled II
in the tradesinvolved. Repairitemsto be relocatedwhichare damagedor replacedamaged
itemswith newundamageditemsas approvedby the ContractingOfficer.

am

PART2 PRODUCTS
i

Not used.

PART 3 EXECUTION m

3.1 PREPARATION
I

Provide, erect, and maintaintemporarybarriers and securitydevices. NotifyContracting
Officerof workwhichmay affectadjacentstructures,potentialnoise, utilityoutage, or
disruption.Coordinatewith the ContractingOffc_r. u

i
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im
3.1.1 Utilities andRelatedEquipment

Remove existing utilities as indicatedandterminatein a mannerconformingto the
I nationallyrecognized code covering the specific utility andapprovedby the Contracting

Officer. Remove metersand relatedequipmentand deliver to a location in accordancewith
instructionsof the ContractingOfficer. If utility lines are encounteredthat are not shown

m on drawings, contactthe Contracting Officer for further instructions.

3.1.2 Paving and Slabs

n Remove concreteand asphalticconcrete paving andslabs including aggregatebase to a
depth, as indicated,below existing adjacentgrade. Provide neat sawcutsat limits of
pavementremoval as indicated.

n
3.2 DEMOLITIONREQUIREMENTS

Conductdemolitionto _e interferencewith adjacentstructures. Conductoperations
m with minimum interferenceto public accesses. Maintainprotectedegress and access at all

times. Do not close or obstructroadwayswithout approvalby the Contracting Officer.

u 3.3 DISPOSITIONOF MATERIAL

3.3.1 Title to Materials

m Except where specified in other sections, all materialsand equipmentremoved, and not
reused,shallbecomethepropertyof theContractorandshallberemovedfromGovernment
property.Titleto materialsresultingfromdemolition,andmaterialsandequipmentto be

m removed, is vested in the Contractoruponapproval by the ContractingOfficer of the
Contractor's demolition and removal procedures, and authorizationby the Contracting
Officer to begin demolition. The Governmentwill not be responsible for the condition or
loss of, or damage to, such propertyafter notice to proceed.mat

3.3.2 Reuseof MaterialsandEquipment

m Remove and store materialsand equipmentindicated to be reused or relocated to prevent
damage, and reinstall as the work progresses.

, 3.3.3 Salvaged Materials andEquipment

Remove materialsand equipmentthat are specified to be removed by the Contractor and
that are to remain the propertyof the Government,anddeliver to a storage site as directed

m by the Contracting Officer.

3.4 CLEANUP
all

3.4.1 Debris and Rubbish

Remove and transport debris and rubbish in a manner that will prevent spillage onn
pavements, streets or adjacentareas. Cleanup spillage from pavements, streets and
adjacentareas.

15
END OF SECTION

i
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n

SECTION 02221
EXTRACTION TRENCH AND PIPE TRENCH CONSTRUCTION

ml

PART 1 GENERAL
on

1.1 REFERENCES

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

II AMERICANSOCIETY FOR TESTINGAND MATERIALS (ASTM)

ASTM C 136 (1993) Sieve Analysis of Fine and Coarse Aggregates
m

ASTM D 1556 (1990) Density andUnit Weight of Soil in Place by the
Sand-Cone Method

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

m ASTM D 2321 (1989) UndergroundInstallation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications

u ASTM D 2487 (1993) Classification of Soils for Engineering Purposes

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in Place by Nuclear
ml Methods (Shallow Depth)

COMMERCIAL ITEM DESCRIPTIONS (CID)
m

CID A-A-1909 Fertilizer

m CORPSOF ENGINEERS (COE)

COE EM-385-1-1 (1992) Safety andHealth RequirementsManual

m STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION

SS-1 July 1992 Standard Specificationsin

1.2 DEFINITIONS

in 1.2.1 Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials which are not
m included in the definition of "rock"but which usually require the use of heavy excavation

equipment, ripper teeth, or jack hammers for removal.

m

02221-1 o._as_m)__.,._l_-o_
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all
1.2.2 Rock

Solid homogeneous interlocking crystallinematerialwith firmly cemented, laminated, or Ill
foliated masses or conglomeratedeposits, neither of which can be removed without
systematic drilling and blasting, drilling and the use of expansionjacks or feather wedges,
or the use of backhoe-mountedpneumatichole punchersor rock breakers;also large
boulders, buried masonry, or concreteother than pavement exceeding 1/2 cubic yard in u
volume. Removal of hard materialwill not be consideredrock excavationbecause of
intermittentdrilling andblasting that is performed merely to increase production.

Ul
1.2.3 Backfill

Material used in refilling a cut, trench, or other excavation. Ill

1.2.4 Pipe Bedding Material
II

Adense,well-gradedaggregatemixtureof sand,gravel,or crushedstone,mixed
individually, or in a combination with each other, andplaced on a subgrade to provide a

suitable foundationfor pipe. m

1.2.5 ExtractionTrench

Trench equippedwith horizontalwell screen and permeable filter materialconstructed to Ii
enable vacuum extractionof soil contaminants.

1.2.6 Permeable Filter Material m

A permeable aggregatemixtureof gravel or crushed stone placed in extraction trenches
beneath and around extractionwell screen to act as a filtration medium, m

1.2.7 Extraction Well Screen

Ill
Horizontalwell screenplaced in filter materialandlaid along the length of each extraction
trench.

1.2.8 Extraction Well Riser Pipe i

Vertical pipe and associated fittings connecting subsurface extraction well screen to vacuum
extractionsystem. III

1.2.9 Cohesive Materials
i

Materials ASTM D 2487 classified as GC, SC, ML, CL, MI-I,and CH. Materials classified
as GM and SM will be identified as cohesive only when the fines have a plasticity index
greater than zero. m

1.2.10 Unsuitable Materials

Vegetation,debris,decayedvegetablematter,sod,mulch,andrubbishunderneathpaved m
areas or concrete slabs.

/
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1.3 SUBMITTALS

m Submitthe followingin accordancewithSection01300,"Submittals."

1.3.1 SD-12, Field Test Reports
a

a. Backfill materialstests

am b. Pipe bedding material test

c. Filter material test

a
d. In-place density tests

1.4 DELIVERY, STORAGE, AND HANDLINGn

Perform in a mannerto preventcontaminationor segregationof materials.

I PART 2 PRODUCTS

2.1 SOIL MATERIALS
II

Free of debris, roots, wood, scrapmaterial,vegetation, refuse, soft unsoundparticles, and
deleterious, or objectionablematerials. Unless specified otherwise, the maximumparticle
diametershall be one-half the lift thickness at the intended location.I

2.1.1 Backfill

Ill Approved, unclassified soil material with the characteristicsrequiredto compact to the soil
density specified for the intended location.

in 2.2 PIPE BEDDING MATERIAL

ASTM D 2487, classification SW, SP.
Ill

2.3 EXTRACTIONWELL SCREEN

SlottedPVC well screen with a minimumunit open area of 20 square inches per foot.I

Design Basis:

_" Longyear Cireumslot
Longyear Company
Salt Lake City, Utah

am (404) 469-2720

JohnsonVee-Wire
m JohnsonFiltrationSystems

P.O. Box64118
St. Paul, Minnesota55164

n (800) 833-9473

02221-3 __t__,222_-0_-96_
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m
CertainteedCerta-Lok

CertainteedPipe & Plastics Group
P.O. Box 860
Valley Forge, Pennsylvania 19482 a
(610) 341-6820

2.4 EXTRACTION WELL RISER PIPE m

PVC pipe and fittings conforming to the requirements of Section 15080.
I

2.5 PERMEABLE FILTER MATERIAL

One-inch maximumcombined aggregate conforming to the following grading requirements m
as specified in Section 90-3.04 of SS-1.

Sieve Sizes Percentage Passing n

2"

1-1/2" 100
1" 90-100 m
3/4" 55-100
3/8" 45-75
No. 4 35-60 Iii
No. 8 27-45
No. 16 20-35
No. 30 12-25 i
No. 50 5-15
No. 100 1-8

No. 200 0-4 m

2.6 GEOTEXTILE FABRIC

UNonwoven, polypropylene geotextile fabric with a minimum weight of 4 ounces per square
yard. The fabric shall be of uniform thickness and strength.

2.6 IMPERMEABLELINER Ill

Impervious, 30 rail thick high density polyethylene sheeting.
Ill

2.7 EXTRACTIONWELLHEAD ASSEMBLY

All pipe, valves, and fittings composing each wellhead assemblyshall conform to the
requirementsof Section 15080, "Pipe, Valves, and Appurtenances." m

2.7.1 PressureGauge
in

Type C. Range 0 to 100 inches of watercolumn.

2.7.2 Sample Port m

One/quarter-inchfemale NFT port. Provide 1/4" NPT male plug with square head.
Ill

02221-4 o_o_L_P,_r_,_,._l_-o_-9_-_
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in

2.7.3 ThrottleValve

n Globe.

2.8 EXTRACTIONWELL BOXES
m

2.8.1 Well Vault

a Squareor rectangular,galvanized steel, traffic-ratedwell vault with hinged, lockable lid.
Minimum inside opening 21 inches. Approximateskirt length 22 inches.

2.8.2 MonitoringWell Manhole
J

Circular, steel, traffic-rated monitoringwell manhole andcover. Nominal diameter 12
inches. Approximateskirt length 12 inches.

am

2.9 BURIED WARNING AND IDENTIFICATIONTAPE

m Polyethylene plastic warningtape manufacturedspecifically for warningand identificationof
buried utility lines. Provide tape on rolls, 3 inch minimumwidth, color coded as specified
below for the intendedutility with warningand identificationimprinted in bold black letters

m continuouslyover the entire tape length. Warningand identification to read, "CAUTION,
BURIED (intended service) LINE BELOW"or similar wording. Color and printingshall be
permanent, unaffectedby moistureor soil.

" WarningTape Color Codes

Yellow: Gas, Oil; DangerousMaterials
m Gray: Compressed Air

Minimumthickness of the tape shall be 0.10 mm (0.004 inch). Tape shall have a minimum
m strength of 10.3 MPa (1500 psi) lengthwise and 8.6 MPa (1250 psi) crosswise. Tape shall

be manufacturedwith integralwires, foil backing, or othermeans of enabling detectionby a
metal detectorwhen tape is buriedup to 920 mm (3 feet) deep. Encase metallic element of

am the tape in a protective jacket or provide with other means of corrosion protection.

2.10 BASE COURSE

im
Aggregate material conforming to the requirements of Section 02510.

PART 3 EXECUTION
II

3.1 SURFACE PREPARATION

Ill 3.1.1 Asphalt Removal
z

Saw cut asphalt with straight, parallel lines a minimum of 6 inches wider on each side than
m the anticipatedtrench area. Remove anddispose of asphaltdebris off-site.



SITE 9 SVE/AS SYSTEMS 12932151 un
MOFFETI' FEDERAL AIRFIELD, CALIFORNIA

Remove base course from areaswhereexcavation is indicatedand stockpile separately from m
other excavatedmaterialswithin a proximity of the excavation. Stockpiledbase course
material shall be used as a base course for new asphalt.

Ill

3.1.2 stripping

Strip existing topsoil from unpavedareas to a depth of 4 inches without contaminationby m
subsoil material. Stockpile topsoil separately from other excavated material andlocate
convenienttofinishgradingtrencharea.

3.1.3 UnsuitableMaterial m

Remove unsuitablematerials as defined in PART 1, DEFINITIONS.
Illl

3.2 PROTECTION

3.2.1 Protection Systems in

Provide shoring, bracing, and sheeting in accordancewith COE EM-385-1-1, except that
banksmay be sloped only when approvedby the Contracting Officer. all

3.2.2 Surface Drainage

Provide temporaryditches, swales, and other drainagefeaturesand equipmentas required to m
divert surfacedrainage away from areas of construction.

3.2.3 MachineryandEquipment m

Movement of constructionmachinery and equipmentover pipes duringconstruction shall be

at the Contractor's risk. Repair, or remove andprovide new pipe for existing or newly Ill
installedpipe that has been displacedor damaged.

3.3 EXCAVATION
II

Excavate to contours, elevation, and dimensions indicated on the drawings. Reuse
excavatedmaterials as specified in Section 3.5.

m
Excavate soil disturbedor weakened by Contractor'soperations, soils softened or made
unsuitablefor subsequentconstructiondue to exposure to weather. Refill with backfill and
compactto 95 percentof ASTM D 1557 maximum density. Unless specified otherwise, I
refill excavationscut below indicateddepth with permeablefilter material in accordance with
the requirementsof paragraph 3.5.1.1 of this Section.

3.3.1 Extraction Trenches ml

Segregate wet soils excavated from the lower portions of the trench and remove to an area
designated by the contractingofficer. Segregate the uppertwo feet of dry soils excavated m
from each trench from the remainingdry excavatedsoils and stockpile both soil groups near
the trench on an impermeableliner. The uppertwo feet of soils will be used as clean
backfill during backfilling operations, as described in Section 3.5. Grade bottom of trenches m
to provideuniform support for extraction well screen before permeable filter material
placement.

It
02221-6 _.tm_mt_x=_,,_m221_
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Ill

During excavation, soil samples will be collected by a geologist or field engineer provided
,_' by Navy from trench sidewalls to ascertainthe extent of contaminationlocal to the trench.

m Sampleswill be collected at a frequencyof 1 per trench. Analyze each sample for the
following:

m Parameter Method QC Level

TPH-purgeable as gasoline EPA Modified 8015 3

m Benzene EPA Modified 8015 3

Toluene EPA Modified 8015 3

" Ethylbenzene EPA Modified 8015 3

Total xylenes EPA Modified 8015 3
m

Submit all raw analytical data, includingchromatogramsand quality control results, to the
Contracting Officer.

m
3.3.2 Pipe Trenches

Excavate to the dimensions indicated. Gradebottom of trenches to provide uniform support
m for each section of pipe after granularpipe bedding material placement.

3.3.3 HardMaterialand Rock Excavation
m

Remove hard materialand rock encounteredin a mannerthat will leave foundationmaterial
in an unshatteredand solid condition. Remove to elevations necessary for placement of

m designated materials.

3.4 EXTRACTION SCREEN AND RISER PIPE INSTALLATION

" Install as indicated. Place in trench carefully to avoid damaging the well screen. Replace
damaged well screen with undamaged screen material. Maintain extraction well riser pipe in
a vertical position within the specified wellbox location as shown.

Ill
3.5 BACKFILLING

m Backfill to contours, elevations, anddimensions indicated. Compacteach lift before placing
overlaying lift.

3.5.1 Extraction Trench
m

3.5.1.1 Permeable Filter MaterialBackfilling

8 Provide to the dimensions indicated. Place in 6-inch lifts and compact.

m
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3.5.1.2 Geotextile Fabric Placement n

Placegeotextilefabricabovegranularfiltermaterialasshown.Allowa minimumof6 l
inches overlap along the sides of the trench. Fabric should be placed in each trench to
completely cover the granular filter material.

3.5.1.3 Soil Backfilling all

Backfill dry contaminated soils above the gcotextileliner as shown. If necessary complete
with clean excavated soils. Backfill carefully to avoid damaging the liner. Place the I
impermeable geomembrane liner above the compacted contaminated soils. Backfill with
remainingexcavated clean soils to the dimension indicated for each trench.

na
3.5.1.4 Impermeable Liner Placement

Place the impermeableliner in the trench above the contaminated backfill as shown. Allow ii
a minimumoverlapof 10inchesalongthesidesofthetrench.Linershouldbeplacedin
eachtrenchin onecontinuouspiece,devoidof tears,holes,orotherimperfectionswhich
may compromise the sealing capabilities of the liner. If damageoccurs, repair the liner in Ill
accordance with manufacturersrecommendationsor remove and replace with undamaged
material. Seal liner to the extractionwell riserpipe using airtightfabricatedboots of the
same material as the liner. The boots shall be fused to the liner and shall be sealed to the
riser pipe with stainless steel tighteningbandsto produce an airtight seal. Ii

3.5.2 Pipe Trench
a,

Backfill as rapidly as construction,testing, andacceptanceof work permits. Place and
compactbackfill underpaved areas in 6 inch lifts to top of trench and in 6 inch lifts to one
foot over pipe outside structuresand paved areas, n

Exceptas specifiedotherwisein the individualpipingsection,providebeddingfor buried
pipingin accordancewith ASTMD 2321materialsas follows: Ill

Class II: Coarse sands and gravels with maximumparticle size of 40 mm (1.5 inches),
includingvarious graded sands and gravels containingsmall percentages of fines, generally tills
granular and noncohesive, either wet or dry. Soil Types GW, GP, SW, and SP are included
in this class as specified in ASTM D 2487.

3.6 EXTRACTIONWELLHEADASSEMBLYINSTALLATION I

Installas shownin the drawings. All componentsof the wellheadassemblyshallbe
accessiblefromgroundsurface. .a

3.7 WELL VAULT INSTALLATION
II

Install as shown in the drawings. Imbedwell vault skirtsa minimum of 1 inch into portland
cement grout placed beneath the vault.

lit

ill
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i

3.8 BURIED WARNING AND IDENTIFICATION TAPE

m Provide buriedutility lines with utility identificationtape. Bury tape 12 inches) below
finished grade; under pavements andslabs, bury tape 6 inches below top of subgrade.

U 3.9 COMPACTION

Expressedas a percentageof maximumdry density.

m
Use hand-operated,plate-type, vibratory, or other suitablehand tampersin extraction
trenchesand in areasnot accessibleto larger rollers or compactors. Avoid damagingpipes
andprotectivepipe coatings. If necessary, alterselected equipmentor compactionmethods

g to meet the specified compaction requirements.

3.9.1 PermeableFilter Material
II

Compact using handoperatedtampersto preventdamage to extraction well screen.

to 3.9.2 Backfill

Compact to 95 percent of ASTM D 1557 maximum density in all locations.
IIi

3.9.3 Pipe Bedding Material

Ill Compact lightly using hand operatedtampersto prevent damageto piping.

3.10 FINISH OPERATIONS

In
3.10.1 Grading

Finish grades as indicatedwithin one-tenth of one foot. Gradeto matchpreconstruction
" conditions.

3.10.2 Seeding
al

Where grass existed prior to construction, scarify existing subgrade. Provide 4 inches of
topsoil for newly graded finish earth surfaces and areas disturbed by the Contractor.

m Additional topsoil will not be required if work is performed in compliance with stripping
and stockpiling requirements. Seed shall match existing vegetation. Provide seed at 5
poundsper 1000 square feet. Provide CID A-A-1909, Type I, Class 2, 10-10-10 analysis

D fertilizerat 25 pounds per 1000 square feet. Provide mulch and water to establish an
acceptable stand of grass.

In 3.10.3 Protection of Surfaces

Protect newly graded areas from traffic, erosion, and settlements that may occur. Repairor
reestablish damaged grades, elevations, or slopes.m
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3.11 DISPOSITION OF SURPLUS MATERIAL at

_mP
Transport wet contaminated softs in lined containers. Collect 1 sample from each 50 cy of
wet contaminatedsoils before final disposition. 11

Collect 1 sample from each 50 cy of surplusdry softs. Analyze each sample for the
following: €lm

Parameter Method QC Level Action Level
(mg/kg) m

TPH-purgeable as gasoline EPA Modified 8015 150

Benzene EPA Modified 8015 4.4 m

Toluene EPA Modified 8015 2,700

Ethylbenzene EPA Modified8015 3,100 I

Total xylenes EPA Modified 8015 980
a

Subndtall raw analytical data, includingchromatogramsand quality control results, to the
Contracting Officer.

at
If the laboratoryanalyses reveal that contanfinantconcentrationsin the samplefrom each 50
cy batchof dry softs are all lower than the specified action levels, those 50 cy shall be
considered clean. Dispose of dry softs with contaminantconcentrationsbelow negotiated
site-specific actionlevels as directedby the contractingofficer, at

If the analyticalresults for any of the dry soft samples indicate that any of the constituents
are above the action levels, all 50 cy shall be consideredto be contaminated. Remove wet at
contaminatedsofts anddry softs exceeding the action levels to the biological treatment pad.

3.12 FIELD QUALITY CONTROL mmm

3.12.1 Sampling

at
Take the number and size of samples required to perform the following tests.

3.12.2 Testing
U

Perform one of each of the following tests for each material used. Provide additional tests
for each source change.

at
3.12.2.1 Backfill Material Testing

Test backfill material for moisturedensity relations in accordancewith ASTM D 1557. at

3.12.2.2 PermeableFilter MaterialTesting

Test select material in accordancewith ASTM C 136 for conformance to specified grading m

limits.
at

02221-10 o_02amm_.n_,_._mz21_r06-96_
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Ill

3.12.2.3 Pipe Bedding Material Testing

n Test porous fill in accordancewith ASTM C 136 for conformanceto specified gradation.

3.12.2.4 Density Tests

nil
Test density in accordancewith ASTM D 1556, or ASTM D 2922. When ASTM D 2922
density tests areused, verify density test results by performingan ASTM D 1556 density
test at a location already ASTM D 2922 tested as specified herein. Performan ASTM D

m 1556 density test at the startof the job, and for every 10 ASTM D 2922 density tests
thereafter. Test each lift at a randomly selected location in each extractiontrench and at
randomly selected locations every 2000 square feet in pipe trenches

6

END OF SECTION
Ill

Ill

am

nil

ma

mm

m

I

m

HI
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SECTION 02260
PNEUMATIC SOIL FRACTURING

M

PART 1 GENERAL
ms

1.1 SOIL FRACTURING SUMMARY

m Contingentupon initial soil vapor extraction(SVE) system performance,pneumatic soil
fracturing(PF) will be employed in regions of low soil permeability to improve subsurface
air flow and increase the amountof contaminationremoved by the vapor extraction
systems. Fracturingwill be achieved by the injection of high pressure ambientair into

m subsurfacesoils at discrete vertical intervalsusing drilledboreholes.

1.2 SUBMITI'ALS
I

Submitthe following in accordancewith Section 01300, "Submittals."

m 1.2.1 SD-08, Statments

Submitthe following performanceinformationfor the pneumaticsoil fracturing system:

Is
a. Name and addressof the pneumaticfracturing vendor.

b. Following applicableinformationcompletely filled in:
Hi

Anticipated minimum__(psi) and maximumre(psi) injection pressures.

aa Anticipatedinjection air flow rate _(scfm) at _(seconds) time interval during
fracturing.

m Anticipatedaverage distance of fracturing influenceaway from fracture location _(feet).

1.3 SPECIALSCHEDULING REQUIREMENTS

m Since exact fracturing locations will be determined in the field based on lithologic
information obtained during SVE trench excavation and on SVE system extraction
flowrates, fracturing shall be executed in a particulararea only after the SVE system is

am installed and operational in the areabeing fractured.

m PART 2 PRODUCTS

2.1 PNEUMATIC FRACTURING EQUIPMENT AND SYSTEM PERFORMANCE

The equipmentand system used for pneumaticfracturingshall be capableof injecting clean,
minimum"GradeD" quality air as set forthby the CompressedGas Association. The
fracturing system shall be capable of injecting air at pressures of at least 300 psi and at

a volumes of at least 1500 scfm for up to 20 seconds duration. The system shall also be
capableof creating fractures at depths of 6 to 25 feet below groundsurface with resulting

_, fracture propagationdistancesof at least 20 radial feet from the injection well.
i

02260-1 __._._9__o_-_
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PART 3 EXECUTION In

3.1 FRACTURE PROPAGATION '_
I

Execute soil fracturing to maximize the radial distance of fracture propagation at the
targeted subsurface depth while minimizing any upcurling or fractures propagating to
groundsurface. At a minimum, fracturesshouldpropagate horizontallythroughsoils at ill
least 20 feet.

3.2 FRACTURE LOCATIONDETERMINATION m

Propose specific fracturing locations and depths based on availablesoil lithologie
information and actual extracted flowrate and vacuum data obtained during initial SVE
system operation. Consultwith Engineer and ContractingOfficer before selecting final lit
fracture locations and depths.

Approximately40 to 50 fracturinglocations at depths primarilyin the range of 7 to 10 feet it
below groundsurface Cogs)are anticipated. Some injections may be required as deep as 25
feet bgs. Approximatelytwo injections will be required at each fracture location for a total
of approximately80 to 100 injections, it

3.3 FRACTURE WELL COMPLETION

Ill
To the extent possible, when fracturewell locations coincide with air sparge injectionwell
locations, the fractureborehole shall be furtherdrilled and completed as an air sparge
injection well. In locations where fracturewells will not be converted to sparge wells,
boreholes will be backfilled by gravel up t the top of the fractured interval, then by 2 feet I
of well hydrated bentoniteimmediately above the gravel pack, and then with a 5% bentonite
grout up to the ground surface.

an
3.4 PROTECTION OF EXISTING STRUCTURES

All fractures will be executedto avoid any damage to subsurfaceor aboveground utilities or it
buildings. In areas where fracturingis required and potential damage to any structuresis
anticipated, the Contractormust receive approvalfrom the Contracting Officer before
proceeding.

it

END OF SECTION
IIi

Ill

m

Ill

ill
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SECTION 02510
SURFACE _RATION

i

PART 1 GENERAL

U
I. 1 REFERENCES

The publications listed below form a part of this specificationto the extent referenced. The
m publications are referenced in the text by the basic designationonly.

AMERICANSOCIETYFOR TESTINGAND MATERIALS (ASTM)
i

ASTM C 136 1984 (Rev. A) Sieve Analysis of Fine andCoarse Aggregates

ASTM D 1556 1990 Density of Soil in Place by the Sand-Cone Methodi

ASTM D 1557 1978 (R 1990) Moisture-DensityRelations Soils and
Soil-Aggregate MixturesUsing 10-1b(4.54-kg) Rammerand

a 18-in. (457-mm)Drop

ASTM D 2172 1988 QuantitativeExtractionof Bitumen from Bituminous
m Paving Mixtures

STATE OF CALIFORNIADEPARTMENT OF TRANSPORTATION

i SS-1 July 1992 StandardSpecifications

1.2 SUBMITTALS
i

Submit the following in accordancewith Section 01300, "Submittals."

1.2.1 SD-05, Design Datai

a. Job-mix formula for asphalt concrete

i 1.2.1.1 Required Data

Submit a job-mix formula for bituminousmixture 14 days before asphalt concrete is placed.
m Ensure formula is within the specified design range.

1.2.2 SD-08, Statements

m a. Asphalt concrete

Submit copies of weighmaster's certificatesor certified delivery tickets for each truck
Ill load of material.

1.2.3 SD-12, Field Test Reports
all

a. Asphalt concrete

Submit as required in paragraphtided "FieldQuality Control."a

02510-1 o_v_m_,,._o_ 1_
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lit
1.2.4 SD-13, Certificates

a. Aggregates for base course and asphalt concrete m

b. Asphalt cement

c. Asphalticemulsion I

1.3 QUALITY ASSURANCE
all

Materials andworkmanshipspecified herein shall be in accordance with the referenced
articles, sections, andparagraphsof SS-1 exceptthat contractualand paymentprovisions do
not apply. Where the term "Engineer"is used, it shall mean the Contracting Officer. I
Where the term "state" is used, it shall mean "FederalGovernment."

1.4 EQUIPMENT Ill

1.4.1 Mixing Plant and ConstructionEquipment
Ill

Section 39 of SS-1.

PART 2 PRODUCTS i

2.1 MATERIALS ii

2.1.1 Aggregates

2.1.1.1 Base Course Ill

Section26 of SS-1, Class2, 3/4-inchmaximumsize gradation.
II

2.1.1.2 AsphaltConcrete

Section39 of SS-1, Type B, conformingto 1/2-inchmaximum,mediumgradation, all

2.1.2 Asphalt Materials

2.1.2.1 Asphalt Cement It

Section 92 of SS-1, GradeAR-4000 Ul

2.1.2.2 Asphaltic Emulsion

Section 94 of SS-1, Grade SS-lh. m

PART 3 EXECUTION
an

3.1 PREPARATION

02510-2 o_tav_a--_w_lo_
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_' 3.1.1 Subgrade
at

Priorto constructionof base course, clean previouslyconstructedsubgradeof foreign
substances.

i
3.1.2 Base Course

Basecourseshallbeobtainedfromtherecentlyexcavatedstockpileof basecoursematerial.at
Additional base course material, if needed, shall be obtainedoff-site.

3.1.3 Asphalt ConcretePreparationI

Uniformlymixmineralaggregatewithbituminousmaterialin acentralplantin accordance
with Section 39 of SS-1. The percentageof asphalt cement binder shall be between 5 and 7

m percent.

3.2 INSTALLATION
I

3.2.1 Base Course Installation

m Place aggregatebase in accordancewith requirementsof Section 26 of SS-1 and to the
thickness shown. Gradeand compact in 6-inch layers to at least 95 percent of maximum
density accordingto ASTM D 1557 MethodD. Maintainbase course in proper condition

m until asphalticconcrete is in place, including drainage, rolling, shaping, and watering.
Maintainsufficient moisture at the surface to preventa dusty conditionby light sprinkling
with water. Recondition, reshape, and recompactareas of completed base course damaged

m by excessive moisture or other conditions.

3.2.2 Tack Coat

m Apply asphalticemulsion to existing pavementsurfaces and to the surface of the base
course in accordancewith Section 39 of SS-1.

m 3.2.3 AsphaltConcreteInstallation

3.2.3.1 Placing

Deliverbituminousmixturesto the roadbedat temperaturesspecifiedin Section39of SS-1.
Spreadin accordancewithSection39of SS-I.

m
- 3.2.3.2 Compaction

m Initial or breakdownrolling andfinal rolling of the uppermostlayer of asphalt concrete
shall be in accordance with Section 39 of SS-1. Compaction by vehicular traffic shall not
be permitted.

ill



SITE 9 SVE-AS SYSTEM 12932151 i
MOFFETI" FEDERAL AIRFIELD, CALIFORNIA

3.2.3.3 JoiningPavement a

Carefullymake joints between old and new pavements andof successive days work in such n
manneras to ensure a continuousbondbetween old andnew sections. Expose andclean
edges of existing pavement. Cut edge to straight,vertical surfaces. Paintjoints with a

uniform tack coat before the fresh mixtureis placed. HI

3.3 FIELD QUALIFY CONTROL

3.3.1 Base Course Finish Surface m

Surfacetolerance shall conform to Section 26 of SS-1. When base course is constructedin
more than one layer, specified smoothnessrequirementsapply only to top surface, m

3.3.2 Gradation

I
3.3.2.1 Base Course Gradation

Perform base course gradation test in accordancewith ASTM C 136. Perform one test for 11
each 500 tons of material.

3.3.2.2 Asphalt Concrete Gradation II

Perform asphaltconcretegradationtest in accordance with ASTM C 136. Perform one test
for each 100 tons of material.

Ill

3.3.3 Base Course Density

Perform one moisture-densityrelationshiptest (ASTM D1557, MethodD) on a sample of m
base course material used.

Perform in-place density tests in accordancewith ASTM D 1556. Perform two tests for n
each 2,000 square yards of surfacearea.

3.3.4 Asphalt Content of Asphalt Concrete n

Determine percentasphalt contentby extraction in accordance with ASTM D 2172,
Method A. Perform one test for each 100 tons of material, am

3.4 PROTECTION OF PAVEMENT

lit
After final rolling, do not permit vehicular traffic on the pavement until pavement has
cooled andhardened and in no case before 6 hours after rolling.

im

END OF SECTION

am

I



D

SITE 9 SVE/AS SYSTEMS 12932151
MOFFETI" FEDERAL AIRFIELD, CALIFORNIA

m

SECTION 02675
DRILLED SPARGE, MONITOR, AND FRACTURE WELLSill

PART 1 GENERAL
am

1.1 SUMMARY

m The work includes the installationof air sparge injection wells, vadose and saturatedzone
monitoring wells, and pneumaticfracturewells which will be converted to sparge wells or
abandoned. All monitoring wells will be installed in clusters, with three differentcasings
(corresponding to three differentscreened intervals) per borehole. This specificationsection

m outlines materials and proceduresto be used in the completionof these wells.

1.2 REFERENCES
m

The publicationslisted below form a partof this specificationto the extent referenced. The
publicationsare referred to in the text by the basic designationonly.

m
AMERICAN SOCIETYFOR TESTINGAND MATERIALS (ASTIVl)

ASTM C 150 (1994; Rev. A) PortlandCement
al

ENVIRONMENTAL PROTECTIONAGENCY (EPA)

m EPA 600/4-89/034 Handbookof Suggested Practices for the Design and
Installationof GroundwaterMonitoring Wells

m 1.2 SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

m 1.2.1 SD-08, Statements

a. Water disposal methods
am

b. Soil disposal methods

m 1.3 DELIVERY, STORAGE, AND HANDLING

Deliver materials in an undamagedcondition. Store materials off the ground to provide
protectionagainst oxidationcaused by ground contact. Replace defective or damaged
materials with new materials.

1.4 GENERAL REQUIREMENTS
m

Provide each system complete and readyfor operation. Each system, including equipment,
materials, installation,and workmanshipshall be in accordancewith EPA 600/4-89/034,

Ill except as modified herein. In the manualreferredto herein, the advisory provisions shall
be considered mandatory, as though the word "shall" has been substituted for the word
"should"wherever it appears. Referenceto the "Project Representative" and the "Owner"

_' shall be interpreted to meanthe ContractingOfficer.m
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111
PART 2 PRODUCTS

2.1 MATERIALS Ill

Shall conform to the respective specifications and other requirements as specified herein.

2. I. 1 Casings Ill

All well casing shall be made of Schedule 40 PVC. Air sparge and monitoringwells shall
use 1" diameter easing and fracturewells not completed as sparge wells will not require any ul
casing. All pipe casing joints shall be flush threadedfor all portions, including the tops of
the monitoring wells which shall be threadedfor use with threadedair-tightcaps. Sparge
well casings should be completed with Tee fittingswith the top portion of the Tee threaded
and plugged air-tight with a threadedhexagonal-topbrass plug. m

2.1.2 Well Screens and Diffusers
II

a. Monitoring Wells

All monitoring wells installed below the water table shall employ 0.010-inch slot well II
screens. Wells installed in the vadose zone shall employ 0.020-inch slot well screens.

b. Air SpargeWells Ill

Air spargewells will inject air via 2 inch diameterfine bubblediffusers. Bubble
diffusersshall provide bubblesof approximately20 micron diameter.

II
2.1.3 Filter Sand

Provide clean, silica sand with less than 5 percent feldspar, no fossils, carbonate,or U
organicswith sizing as specified below.

a. Monitoring Wells Ii

Screenedportions of monitoring wells completedbelow the water table shall be
backfiUedwith U.S Standard Sieve No. 10-20 sand. Monitoring wells completed in
the vadose zone shall be backfilled with U.S StandardSieve No. 8-12 sand. Ill

b. Air Sparge Wells
II

Bubble diffuser sections shall be backfilled with U.S. Standard Sieve No. 20-40 sand.

c. Fracture Wells m

Fracture wells not completed as sparge wells shall use U.S Standard Sieve No. 8-12
sand for the portions requiring sand backfill.

I

2.1.4 Grout

Provide neat cement grout, Type I or II portland cement conformingto ASTM C 150, and m
water. The mixed grout shall containno more than 26.45 liters of waterper bag (7 gallons
of water per bag) of cement. All grout shall contain 5 percentbentonite by volume.

11
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ID

2.1.5 Well Boxes and Wellhead Assemblies

m All sparge and monitoring wells shall be furnishedwith flush-mounted, traffic-ratedwell
boxes set in concrete as shown on the Drawings. Sparge well boxes will contain wellhead
assemblies constructedin conformancewith Section 15080, "Piping, Valves, and

m Appurtenances."

m PART 3 EXECUTION

3.1 WELL CONSTRUCTION

R
3.1.1 Casing and Well Screen

Center the air sparge casings within the borehole to the extent practical. Center clusteredIll
monitoring wells within bore,holes so that casing centers are approximately 3 inches apart
and at least 3 inches from the nearest side of the well box. Seal the bottom of the deepest
screen with a threaded plug, consisting of the same material and thickness as the screen

II body.

3.1.2 Bentonite Seals for Unsaturated Wells
am

Each monitoring well cluster will have one screenedcasing installed in the unsaturated
zone. Bentonite installed above these sandpaeks shall be hydrated for a minimum of 4

m hours to create a tight seal before backfilling with grout.

3.1.3 Cluster Monitoring Well Labels
II

All monitoring wells within a well clustershall be labeled with stamped metal tags
indicatingthe location nameand screeneddepth interval. Location names of monitoring

m wells are indicated on the Drawings. Screened depth indicatorsshall be as follows:

Deep For the deepest of the two saturatedwells of a cluster

m
Shallow For the shallowest of the two saturatedwells of a cluster

Vadose For the well screened in the unsaturatedinterval
m

The following is an example of a label to be used for a monitoring well located at SMW9-1
andscreened in the deepest saturatedinterval:

"SMW9-1-DEEP"

m For grout intervals extending less than 2 feet above bentonite seals, bentonite can be used in
place of grout to backfill borehole to the next sandpack.

I
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3.1.4 WellDevdopmentfor SaturatedZone Wdls i

Thesaturatedzonemonitoringwells willrequiredevelopment.Setthe casingsandallow _
the neatcementgroutto hardena minimumof 48 hourspriorto well development. II
Furnishpumps,compressors,plungers,bailers,andotherequipmentrequiredto fully
developthe well for the maximumyieldof waterpermeter(foot)of drawdownandto limit
sandintrusionduringthe life of the well. Pumpthe well freeof accumulatedsilt andclay II
andotherforeignmatter.

3.1.5 Completion of FractureWells II

Fracturewells to be laterconverted to air sparge wells shall be completed as per air sparge
wells as shown in the Drawings and indicatedhere in the specifications. For fracturewells I
not being convertedto sparge wells, all boreholesshall be filled to the surface with 5%
bentonitecement grout, except for the fractured interval which shall be backfilled with

sand. n

3.2 WASTE DISPOSAL

Dispose of waste materials and soil removed from the drilled holes as directed by the II
ContractingOfficer.

II

END OF SECTION

U

I

n

IN

I

Ill

I

Ill

i
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_ON 02831
i FENCE, CHAIN LINK

4

i PART 1 GENERAL

1.1 REFERENCES
i

The publicationslisted below form a partof this specificationto the extent referenced. The
publicationsare referredto in the text by the basic designationonly.

m
AMERICANSOCIETYFOR TESTINGAND MATERIALS (ASTM)

.. ASTM F 883 (1990) Padlocks

FEDERAL SPECIFICATIONS(FS)

II
FS RR-F-191 (Rev. K) Fencing, Wire and Post Metal (and Gates,

Chain-LinkFence Fabric, and Accessories) (General
Specification)u

FS RR-F-191/1 (Rev. D) Fencing, Wire andPost, Metal (Chain-LinkFence
Fabric) (Detail Specification)

m

FS RR-F-191/2 (Rev. D) Fencing, Wire and Post, Metal (Chain-LinkFence
Gates) (Detail Specification)

m

FS RR-F-191/3 (Rev. D) Fencing, Wire and Post, Metal (Chain-Link Fence
Posts, Top Rails and Braces) (Detail Specification)

am

FS RR-F-191/4 (Rev. D) Fencing, Wire and Post, Metal (Chain-Link Fence
Accessories) (Detail Specification)

1.2 SUBM1TFALS

Submit the following in accordancewith Section 01300, "Submittals."

1.2.1 SD-02, Manufacturer's Catalog Data

m
a. Chain-link fencing components

b. Accessories
m

1.3 DELIVERY, STORAGE, AND HANDLING

i Deliver materials to site in an undamaged condition. Store materialsoff the ground to
provide protection against oxidation causedby ground contact.

m

_,,
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I
PART 2 PRODUCTS

2.1 CHAIN-LINK FENCING AND ACCESSORIES a

FS RR-F-191 and detailedspecificationsas referenced andother requirementsas specified.

2.1.1 Fabric m

FS RR-F-191/1;TypeI, zinc-coatedsteel,9-gauge. Meshsize, 2 inches. Provideselvage
knuckledatone selvageandtwistedandbarbedat the other. Heightof fabric is 6 feet. ill

2.1.2 Gates
am

FS RR-F-191/2;TypeI,singleswingandTypeII,doubleswing.Shapeandsizeofgate
frame,asindicated.Framingandbracingmembers,roundorsquareofsteelalloy.Steel
member finish, zinc-coated. Gate frames and braces of minimumsizes listed in FS III
RR-F-191/3 for each Class and Gradeexcept that steel pipe frames shall be 1.90 inches od,
0.120 inches minimumwall thickness andaluminum pipe flames and intermediate braces

shall be 1.869 inches od, 0.940 lb/R of length. Gate fabric, as specified for fencing fabric. Ill
Coating for steel latches, stops, hinges, keepers, and accessories, galvanized. Gate latches,
fork type. Attachgate fabric to gate frame in accordancewith manufacturer'sstandards,
except that welding will not be permitted. Arrange padlocking latches to be accessible from
both sides of gate, regardless of latching arrangement. Ill

2.1.3 Posts, Top Rails, and Braces Ill

FS RR-F-191/3 line posts; Class 1, steel pipe, Grade A or B. End, corner, and pull posts;
Class 1, steel pipe, GradeA or B. Braces and rails; Class 1, steel pipe, GradeA or B, in
minimum sizes listed in FS RR-F-191/3 for each class and grade. Ill

2.1.4 FencingAccessories
Ill

FS RR-F-191/4. Providewireties constructedof the samematerialas the fencingfabric.

2.1.5 Concrete ill

Provide as specified in Section 03302, "Cast-In-PlaceConcrete (Minor Construction)."
IS

2. 1.6 Grout

Providegroutof proportionsone partportlandcementto threepartsclean,well-gradedsand
anda minimumamountof water to producea workablemix. m

2.1.7 Padlocks
Ill

ASTM F 883, with chain.

R

I
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t

PART3 EXECUTION
Ill

3.1 SITEPREPARATION

m 3.1.1 ClearingandGrading

Clearfencelineof trees,brush,andotherobstaclesto installfencing.Establisha graded,
m compactedfence linepriorto fencinginstallation.Compactfill usedto establishfence line.

3.1.2 Excavation
i

Excavateto dimensionsindicatedfor concrete-embeddeditems,except in bedrock. If
bedrockisencountered,continueexcavationtodepthindicatedor 18inchesintobedrock,
whicheveris less, witha diameterin bedrocka minimumof 2 incheslargerthanoutsidem
diameterof post. Clearpost holesof loose material. Disposeof wastematerialoutside
limitsof station.

Ill
3.2 FENCE INSTALLATION

3.2.1 PostSpacingIm

Provideline posts spacedequidistantlyapart,notexceedingl0 feeton center. Providegate
posts spacedas necessaryfor size of gateopenings. Providecorneror pullposts, with

m bracingin both directions,for changesin directionof 15 degreesor more.

3.2.2 PostSetting
Ill

Setpostsplumb. Allow concreteandgroutto curea minimumof 72 hoursbefore
performingotherworkon posts.

m
3.2.3 Bracing

m Bracegate, corner,end,andpullpoststo nearestpostwitha horizontalbraceusedas a
compressionmember,placedat least 12inchesbelowtop of fence,and a diagonaltrussrod
andtrusstightenerused as a tensionmember.

3.2.4 TopRails

Installtoprailsbeforeinstallingchain-linkfabric. Pass top railthroughintermediatepost
ill

caps. Provideexpansioncouplingspacedas indicated.

3.2.5 BottomTensionWires
Ill

Installbottomtensionwiresbeforeinstallingchain-linkfabric,andpullwire taut. Place
bottomtensionwires within8 inchesof respectivefabricline.

I

i

I
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3.2.6 Fabric n

Pull fabric taut andsecure fabric to top rail andbottom wire, close to both sides of each
postand at maximum intervals of 24 inches on c.enter. Secure fabric to posts using Ii
stretcherbars,tiesorclipsspaced15inchesoncenter,orbyintegrallyweavingtointegral
fastening loops of end, corner, pull, and gate posts for f_ll length of each post. Install
fabric on opposite side of posts from area being secured. Install fabric so that bottom of II
fabricis2 inchesabovegroundlevel.

3.3 ACCESSORIESINSTALLATION an

3.3.1 Post Caps
am

Design post caps to accommodatetop rail. Install post caps as recommendedby the
manufacturer.

n
3.3.2 Gates

Install swing gates to swing through 180 degrees from closed to open. all

3.3.3 Padlocks

am
Provide padlocksfor gate openings andprovidechains that are securely attachedto gate or
gate posts. Providepadlocks keyed alike, and provide two keys for each padlock.

3.4 CLEANUP n

Remove waste fencing materialsand other debris from the station.
m

END OF SECTION
mum

am

am

am

m

m

m
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_, SF.L-'3_ON03302
m CAST-IN-PLACE CONCRETE

PART 1 GENERAL
D

1.1 REFERENCES

at The publicationslisted below form a part of this specification to the extentreferenced. The
publicationsare referencedin the text by the basic designationonly.

m AMERICANCONCRETE INSTITUTE (ACI)

ACI 301 1989 StructuralConcrete for Buildings
m

ACI 3()4R 1989 Measuring, Mixing, Transporting,andPlacing
Concrete

m
ACI 305R 1991 Hot WeatherConcreting

m ACI 306.1 1990 Cold Weather Concreting

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

m
ASTM C 33 1992a Specification for Concrete Aggregates

ASTM C 94 1992 (Rev. A) Ready-Mixed Concrete

ASTM C 143 1990 (Rev. A) Slump of Hydraulic Cement Concrete

" ASTM C 150 1992 PortlandCement

ASTM C 260 1986 Air-EntrainingAdmixturesfor Concrete

ASTM C 309 1991 Liquid Membrane-Forming Compoundsfor
Curing Concrete

1.2 SUBMITI'ALS

m Submit the following in accordancewith the Section 01300, "Submittals."

1.2.1 SD-04, Drawings
II

a. Treatmentarea pads

1.2.2 SD-10, Test Reportsm

a. Compressive strength test

I/
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m

1.2.3 SD-13, Certificates

a. Cement US

b. Aggregates

c. Admixtures HI

1.3 MODIFICATIONOF REFERENCES IS

Accomplish work in accordancewith ACI publications,except as modified by this section.
Considerthe advisoryor recommendedprovisions to be mandatory, as though the word
"shall"had been substitutedfor the words "should"or "could"or "may,"wherever they m
appear. Interpretreference to the "BuildingOfficial," the "StructuralEngineer," and the
"Architect/Engineer"to meanthe ContractingOfficer.

m
1.4 DELIVERY, STORAGE, AND HANDLING

Do not deliver concreteuntil readyfor concrete placement. Store concrete aggregateto B
preventcontaminationor segregation.

n
PART 2 PRODUCTS

2.1 CONCRETE Is

2.1.1 Contractor Mix Design

III
ACI 301, except as modified herein. Unless indicated otherwise, concrete shall have a
28-day compressive strength of 3,000 psi. Slump shall be 3 inches maximum in accordance
with ASTM C 143. Air content shall be 6 percent (plus or minus 1 percent). Provide
ASTM C 33 aggregateSize No. 57 or 67. ms

2.1.2 Ready-Mixed Concrete
i

ASTM C 94, except as modified herein. Ready-mixedconcrete is defined in this
specificationas concrete producedregularlyby a commercial establishmentanddelivered to
the purchaser in the plastic state, m

2.2 MATER/ALS
I

2.2.1 Cement

ASTM C 150, Type II cement. Blended cement using pozzolan or fly ash will not be used. m

2.2.2 Water

Water shall be potable, m

IS
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I

2.2.3 Aggregates

m ASTM C 33. Obtainaggregatesfor exposed concrete surfaces from one source.
Aggregates shall not containany substancethatmay be deleteriouslyreactive with the
alkalies in the cement.

am 2.2.4 Admixtures

ASTM C 260 for air-entrainedconcrete. Calciumchloride shall not be used as an
g admixture.

2.2.5 Materials for Curing Concrete

i 2.2.5.1 Liquid Membrane-FormingCompound

ASTM C 309, white pigmented,Type 2, Class B.
l

PART 3 EXECUTION

i 3.1 FORMS

ACI 301. Set forms true to line and grade and make mortar-tight. Before concrete

Ill placement, coat the contactsurfaces of forms with a nonstainingform coating compound.
Preventconcrete damageduringform removal.

3.2 PLACING REINFORCEMENTAND MISCELLANEOUSMATERIALS
m

ACI 301. Provide bars, wire fabric, and other reinforcing materials, including wire ties,
supports, and other devices necessaryto installand secure the reinforcement.

i
3.2.1 Cover and Splicing

ACI 301, unless otherwise indicated.
am

3.2.2 Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such items in positionm
before concreteplacement. Plumbanchor bolts and check location and elevation.
Temporarily fill voids in sleeves with readilyremovablematerialto prevent the entryof
concrete.

am

3.2.3 ConstructionJoints

ACI 301. Continuereinforcementacross joints, unless otherwise indicated.m

3.3 MEASURING, MIXING, TRANSPORTING,AND PLACING CONCRETE

am ACI 304R, except as modified herein. ASTM C 94; machine mix concrete and provide
mandatorybatch ticket informationfor each load of readymix concrete. Begin mixing
within 30 minutes after the cement has been added to the aggregates. Place concrete within

U 90 minutes of either addition of mixing water to cement and aggregates or addition of
cement to aggregates if the air temperatureis less than 85 degrees F. Reduce maximum

_ mixing time to 60 minutes if the air temperatureis greater than 85 degrees F. Additional
II

03302-3 o,4rz_R_vg____-_
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m
watermay be added, provided that both the specified maximumslumpand water-cement
ratio are not exceeded. If the entrained air content falls below the specified limit, adda
sufficient quantity of admixtureto bringthe entrainedair contentwithin the specified limits. It
Do not place concretewhen weatherconditionsprevent properplacementand consolidation,
in uncovered areas duringperiodsof precipitation;or in standingwater. Consolidate
concrete slabs greaterthan 4 inches depth with high frequency, internal, mechanical
vibratingequipmentsupplementedby handspading and tamping. Consolidate concrete U
slabs 4 inches or less in depth by tamping, spading, andsettling with a heavy leveling
straightedge.

II
3.3.1 Cold Weather

ACI 306.1. Provide and maintain50 degrees F minimum concrete temperature. Do not m
place concrete when the ambienttemperatureis below 40 degrees F. Cover concrete and
provide with a source of heat sufficientto maintain50 degrees F minimumwhile curing.

3.3.2 Hot Weather i

ACI 305R. Concretetemperaturefrom initial mixing throughfinal cure shall not exceed
90 degrees F. Cool ingredients before mixing, or substitutechip ice for part of required m
mixing water or use other suitablemeans to control concretetemperatureto prevent rapid
drying of newly placed concrete. Shade the fresh concrete and startcuring as soon as the
surface of the fresh concrete is sufficientlyhard to permit curing without damage. U

3.4 SURFACE FINISHES
I

ACI 301 for repair andfinish, unless otherwise specified.

3.4.1 Floated Finish I

Place, consolidate, and immediately strike off concrete to obtainproper contour, grade, and
elevationbefore bleedwaterappears. Permit concrete to attain a set sufficient for floating
and supportingthe weight of the finisher and equipment. If bleedwater is present prior to I
floating the surface, drag the excess wateroff or remove by absorptionwith porous
materials. Do notuse dry cementto absorb bleedwater. Surfaceshall be level to within
1/4 inch in 10 feet. n

3.4.2 BroomedFinished
lit

Provide for exteriorwalks, pads, patios, andramps,unless otherwise indicated. Provide a
floated finish, then finish with a flexible bristle broom. Permit surface to harden
sufficientlyto retainthescoringorridges.Broomtransverseto trafficorat rightanglesto
the slope of the slab. Round edges andjoints with an edger having a radius of 1/4 inch.

3.5 CURING AND PROTECTION
ml

ACI 301. Protect concrete from injurious action by sun, rain, wind, flowing water,
mechanical injury, tire marks, and oil stains. DO not allow concrete to dry out from time
of placementuntil the expiration of the curingperiod, m

n
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HI

3.5.1 Liquid Membrane-FormingCompound Curing

m Unless the manufacturerrecommendsotherwise, apply compoundimmediatelyafter the
surfaceloses its watersheen andhas a dull appearance. Mechanicallyagitatecuring
compoundthoroughlyduringuse. Use approved power-sprayingequipmentto uniformly

m applytwocoatsof compoundin acontinuousoperation.Thetotalcoverageforthetwo
coats shall be 200 squarefeet maximumper gallon of undilutedcompound, unless otherwise
recommendedby the manufacturer'swritteninstructions.

m 3.5.2 Protectionof TreatedSurfaces

Prohibit foot and vehicular traffic andother sources of abrasionfor not less than 72 hours
ago after compound application. Maintaincontinuityof the coating for the entire curingperiod

and immediatelyrepair anydamage.

as 3.5.3 Curing Periods

Allow 7 days.
am

END OF SECTION

III
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SECTION 11171
VAPOR TREATMENT SYSTEM

m PACKAGED CATALYTIC OXIDIZER

PART1 GENERAL

1.1 REFERENCES

an Thepublicationslistedbelowforma partof this specificationto the extentreferenced.The
publicationsarereferredto in the textby the basicdesignationonly.

NATIONALFIREPROTECTIONASSOCIATION

NFPA54 (1992)NationalFuelGasCode
gll

NATIONALELECTRICALMANUFACTURERSASSOCIATION

m NEMAICS6 (1993)IndustrialControlandSystemsEnclosures

UNDERWRITERS LABORATORY

UL 50 (1992;R 1994,Bul. 1993and 1994)SafetyEnclosuresfor
ElectricalEquipment

w 1.2 DEFINITIONS

1.2.1 CatalyticOxidizer
im

A vaportreatmentsystemutilizinga catalystattemperaturessufficientto destroy
hydrocarboncontaminantsin the vaporstream.

Ilm

1.2.2 ReactorChamber

Thesectionof a catalyticoxidizercontainingcatalystmaterial.

1.3 SUBMITTALS
IR

Submitthe followingin accordancewith Section01300, "Submittals."

1.3.1 SD-02, Manufacturer'sCatalogData

a. CatalyticOxidizer

Ill b. Controls and Instrumentation

1.3.2 SD-04,Drawings

a. ProposedFxluipmentInstallation

In
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I
b. Piping andInstrumentation

c. GeneralArrangement _'i

d. Electrical

1.3.3 SD-10, Test Reports i

a. InstrumentReadings m

b. Computations

c. Methods n

d. Performance
i

1.3.4 SD-13, Certificates

a. CatalyticOxidizer i

1.3.5 SD-19, OperationandMaintenanceManual
Ill

a. Catalytic Oxidizer

1.4 SPECIAL TOOLS Q

Equipment specified under this section requiring special tools for assembly, adjustment,
setting,ormaintenancethereofshallbe furnishedasstandardaccessories. m

PART 2 PRODUCTS
IBm

2.1 CATALYTIC OXIDIZERUNIT

Provide two (2) packaged-typecatalyticoxidizers capableof destroying contaminants i
contained in vapors from the two vapor extraction blower systems (Buildings 29 and 31).
Financing termsfor the units shall be specified by the ContractingOfficer.

all
Oxidizer unit components shall be mounted in a secure, lockable, sound attenuatingcabinet.
The cabinet shall have hinged doors for ease of access to unit components.

m
2.1.1 Capacities

The unit for the Building29 area extractionsystem shall have a capacityof not less than all
1,400 standardcubic feet per minute (scfm).

The unit for the Building 31 area extractionsystem shall have a capacityof not less than
850 scfm. i

i
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m

The units shall be capableof destroying contaminantsin vapors with the following
4 approximateinitial composition:

Ill

TPH-purgeable as gasoline 4,900 ppm
BTEX (combined) 700 ppb

m Dichloroethene 500 ppb
Trichloroethene 400 ppb
Trichloro-trifluoroethene 200 ppb

am Vinyl Chloride 200 ppb

2.1.2 Emissions

am
Emissions from the oxidizers shall conformto State of CaliforniaBay Area Air Quality
ManagementDistrict requirements. These requirements include 90% contaminantremoval

m efficiencies for offgas concentrations less than 1000 ppm, 97% removal efficiencies for
offgas concentrationsgreaterthan 1000 ppm but less than 3000 ppm, and 98.5% removal
efficiencies if offgas concentrationsexceed 3000 ppm.

am 2.1.3 Noise Level

Noise level at one foot from each oxidizer component shall not exceed 84 decibels, A scale.
im

2.2 DILUTION AIR CONTROL

m The oxidizer units shall be equippedwith automaticmodulatingdampersor other means of
diluting the inlet air stream during periodsof high contaminantconcentration. The amount
of dilutionair shall be controlled by the exit temperatureof the catalystor other appropriate
means to preventhigh temperatureexcursions.

2.3 LEL MONITOR
im

Lower explosive limit (LEL) sensors shall be installed at each system inlet to terminate
operation of the systems at inlet concentrations exceeding 25 percent of LEL. A 4-20 mA

am d-c outputshall be available, pre-wiredto terminal strips for remote signal monitoring.

2.4 FLAME ARRESTOR

Each oxidizer unit shall be equipped with a flame arrestor at the system inlet.

2.5 BURNERS
am

Each burner shall be a complete burner assembly including fuel, control systems, and
accessories. The burners shall be capable of natural gas operation.

am

Burners shall be mounted to allow the flame to fire in the direction of air flow. The burner
configuration and firing characteristics shall provide uniform temperature entering the

m catalyst. The burners for each unit shall be capableof bringing the reactor to catalystready
temperaturewith ambient air duringstartup,and shall have the capacities to maintain

_, operating temperatures during contaminantfree, full air flow conditions.
am
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m
2.6 REACTOR CHAMBER

Reactor interiormaterials shall be capableof withstandingoperationaltemperaturesand i
pressures andany temperatureandpressure fluctuationsresultingfrom normaloperational
conditions. Each reactorchambershall be providedwith sufficient insulationbetween inner

and outer shells to maintainexternal skin temperaturesat safe levels, am

The catalyst chambershall be constructedandequippedwith properhigh temperatureseals
to ensure no contaminantbypass. Temperaturesensors shall be located before and after the
catalyst bed for proper temperaturecontrol, m

Thereactorshallbeequippedwithanaccessdoorforeaseofservicingandinspection.
m

2.7 CATALYST

The catalyst shall be composed of a suitablematerialandshall be provided in sufficient m
quantitiesto achieve the requireddestructionand removal efficiency. Operatingconditions
shall be controlled within the specifications for the catalyst.

m
The catalystshall be positioned to maintainuniform airflow andtemperaturethroughoutthe
catalystbed. Catalyst life shall be guaranteeda minimumof 10,000 hours of operationa
the specified flow rates and composition, i

2.8 STACK

Ill
An exhaust stack shall be supplied with each catalyticoxidizer unit. Each stack shall have a
minimumdischargeheight of 12 feet above grade.

2.9 CONTROLS AND INSTRUMENTS i

Eachcatalyticoxidizerunitshallbe equippedwith controlsand instrumentationto ensure
safe andefficientoperation.The followingshallbe provided,at a minimum,with each i
unit:

1. StartupControls m
2. Burnerand Flame Safety Controls
3. Inlet and OutletTemperatureControls
4. System Safety Shut-Down Controls m

A programmablelogic controller(PLC) based control system with digital temperature
controllers shall be supplied in a NEMA 4/UL 50 panel within a weatherproof enclosure for m
each oxidizer unit. Analog signal outputsfor all monitoredvariables and access to system
shut down controlsshall be available for inclusion into the overall remoteSVE/AS PLC

system, i

i

i
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m
2.10 SHUT-DOWN ALARM SYSTEM

A panel mountedalarm annunciatorshall be provided to indicate the cause of any systemm
shut downs. Each alarm point shall have a retransmitcontactfor remote monitoring. The
retransmitcontacts shall be prewiredto panel termainal strips.

2.11 STARTUP AND TRAINING

A service technician shall be supplied for unit startupand operator training.
Ill

PART 3 EXECUTION
m

3.1 EQUIPMENT INSTALLATION

m Install as shown. Combustionair supply and ventilation shall be in accordance with
NFPA 54.

III 3.2 UTILITY SERVICESCONNECTIONS

Connect to utility services as indicated.

m
3.3 FUEL SUPPLY

Installgas appliances and piping in accordance with NFPA 54, as applicable.m

3.4 FIELD QUALITY CONTROL

m Upon delivery to the site, equipmentand materialsshall be inspectedby the Contracting
Officer. Inspectionwill be continuedduring installation,after installation,and during tests.
Inspectionsshall be made to assure equipmentandinstallationcomply with local, state,

m federal, andutility requirementsfor equipment,air pollution, and safety. Furnish labor,
equipment, apparatus, and materials for testing. The Government will supply gas and
electricity.

Test in accordance with supplier recommendations. Perform tests under direct supervision
of the service technician. Reports certifying that instrument readings indicated are actual,

m acceptable methods were used, and unit performance was satisfactory shall be furnished.

END OF SECTION
m

m

m

a
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SFJ2TION 11303
LIQUID PHASE GRANULAR ACTIVATED CARBON (GAC) SYSTEMSI

PART 1 GENERAL
im

1.1 SUMMARY

m A GAC system for the treatmentof air/waterseparatoreffluent shall be installedat each of
the Buildings29 and 31 control areas. Each system will consist of 2 GAC canisters
connected in series, 2 pressuregauges, a treated effluentholding tank, and piping. Water
to the GAC system will be suppliedby a transferpump as specified in Section 15056.

m Treatedwater will be dischargedintenm'ttentlyto sanitarysewer connections at each control
area.

III 1.2 SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."
m

1.2.1 SD-02, Manufacturer's Catalog Data

a. GAC unit specifications and product data.It

b. Holding tank specifications and product data.

l 1.2.2 SD-10, Test Reports

a. Pressure drop and flowrate relationships,
Ill

b. Carbon adsorption isotherms.

1.2.3 SD-13, Certificatesi

A written statement signed by an authorized official of the manufacturer of the GAC units,
attesting that the GAC units conform to the requirements of this specification and will

m perform as intended.

1.2.4 SD-19, Operationand MaintenanceManuals
it

a. Operatinginstructions,

b. Monitoring requirements,ill

c. Alarm conditions and proceduresnecessaryto returnto normaloperation,

all d. Carbon changeoutprocedures,

e. Trouble-shootingguidelines,
Ill

f. Preventative maintenanceand inspectionprocedures,

m,e
m
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iJ
g. A list of partsand componentsfor the system by manufacturer'sname, part number,

nomenclature,and stock level requiredfor maintenanceand repairnecessary to ensure
continuedoperationwith minimaldelay.

I

PART 2 PRODUCTS
l

2.1 CARBON

2.1.1 General ill

Each GAC unit shall contain at least 175 poundsof granular activatedcarbon.

2.1.2 PerformanceRequirements m

Representativeinfluentwater qualityfor the GAC systems is given in Table 1. Each GAC
system must treat the system influent to attain95% or betterremoval of hydrocarbon B
contaminantsor to non-detectlevels.

TABLE 1 iI

INFLUENT CHARACTERISTICS FOR GAC SYSTEMS

0g/L) i

:,
TPHG 130 110 it

Benzene 3.1 ND

Toluene 2.3 2.3 Ill

Ethylbenzene 2.7 2.1

Xylenes 5.7 4.3

Trichloroethene 3J 3J

1,2-dichloroethene 9J 5J II

1,2-dichloroethane ND ND
In

Notes: TPHG Total petroleumhydrocarbonsas gasoline
ND Not detected
J Estimatedvalue below detectionlimits m

1) Detection limits at 10 ;tg/L for chlorinatedsolvents

2) Detection limits at 0.5/_g/L for BTEX compounds all
3) Calcium approximately150 to 200 mg/L
4) Magnesiumapproximately 40 to 70 mg/L
5) Total dissolved solids approximately1000 mg/L
6) Temperatureapproximately70° F m

Ill
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n

2.2 GAC uNrrs

Each GAC unit shall be constructed as follows:m

a. Each vessel shall be suitablefor outside use.

m b. Eachvesselshall,to theextentpractical,befabricated,assembled,andtestedin the
factoryto _e installationandsetuptimein thefield.

c. EachGACunitshallhavenameplatesindicatingthemanufacturersname,address,
m serial and model number,DOT classification, and pressureratingattachedsecurely to

vessel. The plate shall be located in an areareadilyaccessible/visible by system
operatingpersonnel.

m
d. Each unit shall be designed andinstalledto allow for carbonchangeout and

replacement.

am
e. Special tools necessary for properoperationandmaintenanceof the GAC systems and

associated equipmentshall be furnished by the Vendor.

u 2.3 PIPING

Piping providedwith the GAC canisters shall conformto Section 15080. Each GAC
canistershall have threadedconnections to allow for easy canisterremoval and

u reconnection.

2.4 PRESSURE GAUGES
m

Type A pressure gauges as specified in Section 15080, "Piping, Valves, and
Appurtenances"shall be installedupstreamof each GAC unit at each system. Gauge scales
shall range from approximately0 to 15 psig.i

2.5 HOLDINGTANKS

i Each GAC system shall be plumbed to discharge treated effluent to a holding tank prior to
discharge to the sanitarysewer. Holding tanksshall be vented, polyethylene tankswith
1,500 gallon capacities that are UV resistantand suitable for outdooruse. Eachtank shall
be equippedwith a level switch, high-level alarm, and a ball valve on the drain line for

Ill manual release to the sanitarysewer. Eachhigh-level alarm shall be configured to indicate
alarm conditions when tanksare at 70 percent capacity. Each level switch shall be
configuredto automaticallyshut off the transferpump when tank reaches 90 percent

am capacity. Level switches shall be field wired to the primarysystem PLC control panel.

PART 3 EXECUTION
In

Not used

It
END OF SECTION

Hit

n
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lid

SECTION 15011
MECHANICALGENERALREQUIREMENTS

im

PART 1 GENERAL
Ill

1.1 REFERENCES

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

m AMERICAN SOCIETYFOR TESTING AND MATERIALS (ASTIVf)

ASTM B 117 1990 Salt Spray(Fog) Testing

u CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Controlof HazardousEnergy (Lock Out/TagOut)
ii

SHEET METAL AND AIR CONDITIONINGCONTRACTOR'SNATIONAL ASSOCIATION,
INC. (SMACNA)

im

SMACNA GFSR 1991 Seismic RestraintManual:Guidelines for Mechanical

Systems
im

1.2 RELATED REQUIREMENTS

la This section appliesto Division 2, "Site Work," and all sections of Division 15,
"Mechanical," and Division 11, "Equipment," of this project specification unless specified
otherwise in the individual section.

1.3 QUALITY ASSURANCE

1.3.1 Material and Equipment Qualificationsaim

Provide materials and equipment that are standard products of manufacturers regularly
engaged in the manufacture of such products, which are of a similar material, design, and

HI workmanship. Standard products shall have been in satisfactorycommercial or industrial
use for 2 years prior to bid opening. The 2-year use shall include applicationsof
equipmentand materials undersimilar circumstances and of similar size. The productshall

Ill have been for sale on the commercial marketthroughadvertisements,manufacturers'
catalogs, or brochuresduring the 2-year period.

Ill 1.3.2 AlternativeQualifications

Productshaving less than a 2-year field service recordwill be acceptable if a certified
aa record of satisfactory field operation for not less than 6,000 hours, exclusive of the

manufacturer's factory or laboratory tests, can be shown.

Ill

15011-1 _P9_,n_t_15011_-96_
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1.3.3 Service Support •

The equipmentitems shall be supportedby service organizations. Submit a certified list of _IP
qualified permanent service organizations for support of the equipment, which includes their lid
addresses and qualifications. These service organizationsshall be reasonablyconvenient to
the equipmentinstallationandable to rendersatisfactoryservice to the equipmenton a
regularand emergencybasis duringthe warrantyperiodof the contract. •

1.3.2 Manufacturer'sNameplate

Each item of equipmentshall have a nameplatebearing the manufacturer'sname, address, •
model number,and serial numbersecurely affixed in a conspicuousplace; the nameplate of
the distributingagentwill not be acceptable.

m
1.3.5 Modificationof References

In each of the publications referred to herein, consider the advisory provisions to be
mandatory, as though the word "shall"had been substitutedfor "should"wherever it •
appears. Interpretreferences in these publicationsto the "authorityhavingjurisdiction,"or
words of similar meaning, to mean the ContractingOfficer.

1.4 DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipmentand materialsto prevent damage before andduring Ill
installationin accordancewith the manufacturer'srecommendations,and as approvedby the
Contracting Officer. Replace damagedor defective items.

1.5 OPERATION AND MAINTENANCE MANUALS l

Submit as required for each system andprincipal itemof equipmentin the technical sections
for the use of the operationand maintenancepersonnel. The operating instructionshall i
include the following:

a. System Descriptive Information: Wiring diagrams, control diagrams,piping •
diagrams,control sequence andoperatingpoints for each principal system and item of
equipment. Post instructionswhere directed.

b. EquipmentInstructions: Attachor post adjacent to each principal item of equipment Ill
and include directions.

1. Startup, properadjustment,operating, lubrication, and shutdownprocedures. •

2. Safety precautions,procedurein the event of equipmentfailure.

3. Otherareas as recommendedby the manufacturerof each system or item of i
equipment.

Print or engrave andframe under glass or in laminatedplastic, a

Operatinginstructionsexposed to the weathershall be made of weatherproof materials
or enclosed to be weatherprotected. Operating instructionsshall not fade when II
exposed to sunlightand shall be secured to preventeasy removal or peeling.

Ill
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III

1.6 SAFETYREQUIREMENTS

m 1.6.1 EquipmentSafety

Providepositivemeansof lockingoutequipmentso thatequipmentcannotbe accidentally
startedduringmaintenanceprocedures.High-temperatureequipmentand piping so located

u as to endangerpersonnelor createa firehazardshallbe properlyguardedor coveredwith
insulationof the type specified. Providecatwalks,maintenanceplatforms,and guardrails
whererequiredfor safe operationand maintenanceof equipment.Provideladdersor

m stairwaysto reachcatwalksandmaintenanceplatforms.Ensurethataccessopenings
leadingto equipmentare large enoughto carrythroughroutinemaintenanceitemssuch as
filtersand tools.

am 1.6.2 Lockoutof EnergySources

Provide appropriatelockoutdevicesfor energyisolatingvalvesand for machinesor other
u equipmentto preventunexpectedstart-upor releaseof storedelectrical,mechanical,

hydraulic,pneumatic,thermal,chemical,or otherenergyin accordancewith 29 CFR
1910.147. Lockoutdevicesforvalvesshallprovidea meansof attachmentto which,or
throughwhich,a lockcanbe affixedor shallhavea lockingmechanismbuilt into it so that

U the valve cannotbe movedfrom the lockoutpositionuntil the lock is removed. Electrical
isolationof machinesor otherequipmentshallbe in accordancewith requirementsof
DMSION 16, "Electrical."

ii
1.7 ELECTRICALREQUIREMENTS

Furnishmotors, controllers,disconnects,and contractorswith their respectivepiecesof
ii equipment.Motors, controllers,disconnects,andcontractorsshall conformto requirements

of Section 16011,"ElectricalGeneralRequirements." Furnish internalwiringfor
componentsof packagedequipmentas an integralpartof the equipment. Extendedvoltage

ann rangemotorswillnot be permitted. Controllersand contractorsshallhavea maximumof
120-voltcontrolcircuits,andshallhaveauxiliarycontactsforuse with the controls
furnished.

m 1.8 SEISMICRESTRAINTS

Provideseismicrestraintsfor abovegroundductworkandpipingin accordancewith
m SMACNAGFSR. Seismiczone is 4.

1.9 INSTRUCTIONTO GOVERNMENTPERSONNEL

m Whenspecifiedin othersections,furnishthe servicesof competentinstructorsto give full
instructionto Governmentpersonnelor designatedrepresentativesin the adjustment,
operation,andmaintenance,includingpertinentsafetyrequirements,of the specified

m equipmentor system. Instructorsshallbe thoroughlyfamiliarwith allpartsof the
installationandshallbe trainedin operatingtheoryas well as practicaloperationand
maintenancework. Whensignificantchangesor modificationsin the equipmentor system
are madeunderthe termsof the contract,provideadditionalinstructionto acquaintthe

Ill operatingpersonnelwith the changesor modifications.

PART2 PRODUCTSm

Not used.

II
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PART 3 EXECUTION I1

3.1 PAINTING OF NEW EQUIPMENT _lP
i

Equipmentpainting, factory appliedor shop applied, shall be as specified herein, and
providedunder each individualsection.

3.1.1 Factory PaintingSystems i

Manufacturer'sstandardfactory paintingsystems may be provided subject to certification
that the factory paintingsystem appliedwill withstand125 hours in a salt-sprayfog test, Ill
except thatequipmentlocated outdoors shall withstand500 hours in a salt-sprayfog test.
Salt-sprayfog test shall be in accordancewith ASTM B 117, and for that test the
acceptancecriteriashall be as follows: immediatelyafter completionof the test, the paint
shall show no signs of blistering, wrinkling, or cracking,and no loss of adhesion; and the i
specimen shall show no signs of rust creepagebeyond 0.1225 inch on either side of the
scratchmark. The fill thickness of the factory painting system applied on the equipment
shall not be less than the film thickness used on the test specimen. If manufacturer's i
standardfactory painting system is being proposed for use on surfaces subjectto
temperaturesabove 120 degrees Fahrenheit(°F), submit certificationsthat the
manufacturer'sstandardfactory painting system conforms to the heat resistancerequirement
in additionto other certifications, i

3.1.2 Shop PaintingSystems for Metal Surfaces
II

Clean, protect, prime, and paintmetal surfaces; aluminumsurfaces need not be painted.
Apply coatings to clean, dry surfaces. Clean the surfaces to remove dust, dirt, rust, oil,
and grease by wire brushing and solvent degreasingprior to application of paint, except
metal surfaces subject to temperaturesin excess of 120°F shall be cleaned to bare metal, m
Wheremorethanonecoatofpaintis specified,applythe secondcoatafterthepreceding
coat is thoroughly dry. Lightly sand damaged painting and retouch before applying the
succeeding coat. Color of finish coat shall be aluminumor light gray. i

TemperaturesLess Than 120°F: Immediatelyafter cleaning, the metal surfaces subject to
temperaturesless than 1200F shall receive one coat of pretreatmentprimer applied to a
minimumdry film thickness of 0.3 mil, one coat of primer applied to minimumdry film m
thickness of 1 rail; and two coats of enamel applied to a minimumdry film thickness of 1
rail per coat.

Hi

END OF SECTION

i

i

i

,at
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m

SECTION 15056
VAPOR EXTRACTION BLOWER SYSTEMS

m

PART 1 GENERAL

1.1 REFERENCESM

The publicationslisted below form a partof this specification to the extent referenced. The
publicationsare referredto in the text by the basic designationonly.

m
AMERICANSOCIETY OF MECHANICAL ENGINEERS(ASME)

ASME PTC 9 (1970; Errata 1972, R 1992) Displacement Compressors,
m VacuumPumps andBlowers

COMPRESSEDAIR AND GAS INSTITUTE(CAGI)
u

CAGI PNEUROP (1971) Test Code for the Measurementof Sound from
PneumaticEquipment

m CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.219 MechanicalPower TransmissionApparatus

m COMPRESSEDGAS ASSOCIATION, INC. (CGA)

CGA G-7.1 (1989) CommoditySpecificationfor Airm

NATIONAL ELECTRICALMANUFACTURERS ASSOCIATION (NEMA)

m NEMA ICS 6 (1993) ControlandSystems Enclosures

NEMA MG 1 ' (1993) Motors and Generators

m 1.2 GENERALREQUIREMENTS

Section 15011, "Mechanical General Requirements," applies to this section except as
m specified herein.

1.3 SUBMITrALS

m Submit the following in accordance with Section 01300, "Submittals".

1.3.1 SD-02, Manufacturer's Catalog Data

a. Blowers

b. Inlet air filtersIll

c. Inlet air filter enclosures

m d. Discharge line silencers

e. Air/water separators
m

15056-1 __o_,,p_.\1_6_-_
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f. Vacuumreliefvalves m

g. Produced water pumps
Ul

h. Pressure and temperature gauges

i. Motor control equipment /i

1.3.2 SD-04, Drawings

a. Motor control andinstrumentpanel layout drawings. I

b. Motor control andinstrumentpanel wiring diagrams.

1.3.3 SD-08, Statements U

a. Factory test procedures
II

b. Factory testing certification

e. Field test procedures Ill
d. Trainingmaterial

1.3.4 SD-10, Test Reports I

a. Blower

b. Instrumentation II

c. Soundlevel

1.3.5 SD-18, Records I1

a. Posted operating instructions for blowers
I1

1.3.6 SD-19, Operation and Maintenance Manuals

a. Blower system IIII

b. Air/waterseparator

c. Produced water pump II

1.3.6.1 EquipmentData
U

Submitthe following datafor equipmentlisted for "Operationand MaintenanceInstructions,
Partsand Testing'.

a. Name and addressof authorizedbranch or service department. Ill

b. Characteristiccurves for make and model listed below.
n

c. Following applicabledatacompletely filled in:

I
15056-2 eu-o_t_rg_,,,e_w_,,_l_6_,_,_
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I

d. Manufacturerand Model No.
Ill

e. Capacity _ (cfm) at pressurem (psi)

f. Type and Adjustmentof Drive

g. ElectricMotor: Manufacturer,Frame andType

h. Motor Speed _ RPM

i. CurrentCharacteristicsand HP of Motor

j. ThermalCut-out Switch: Manufacturer,Type andModel

k. Starter: Manufacturer,Type and Model

m 1.4 SAFETY PRECAUTIONS

1.4.1 RotatingEquipment
I

Fully guard couplings, motor shafts, gears andother exposed rotatingor rapidly moving
parts in accordancewith OSHA 29 CFR 1910.219. Provide rigid and suitably secured
guard partsreadily removablewithoutdisassemblingguarded unit.

I

1.5 ELECTRICALREQUIREMENTS

m Comply with the requirementsof Section 16011, "ElectricalGeneral Requirements,"
Section 16402, "Wiring Systems," andSection 16900, "Controls andInstrumentation."

1.6 SUPERVISION

The Contractorshall obtain the services of a qualified engineer or technician from the
compressormanufacturerto supervise installation,start-up,and testing of the unit. After

m satisfactoryinstallationof the equipment, the engineer or technician shall provide a signed
certificationthat the equipmentis installed in accordancewith the manufacturer's
recommendations.

im

PART 2 PRODUCTS

m 2.1 MATERIALS AND EQUIPMENT

Materials and equipment complete with accessories shall be selected by the Contractor for
performance compatibility.m

2.2 BLOWER SYSTEMS

m Provide two (2) skid-mountedvapor extractionblower systems capableof operatingunder
the specified conditions. Each unitshall consist of an air/waterseparator,three (3)
manifolded extraction blowers, motor control panel, and produced water pump, as shown in
the drawings.

Ill
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2.3 BLOWERS i

Each blower shall be providedwith totally-enclosed, fan-cooled electric motor, and shall 11p
come complete with starter, inlet and dischargeaccessories, and instrumentpanel. Illl

2.3.1 Normal OperatingConditions

Unit 1 Unit 2 it
(Bldg. 29) (Bldg. 31)

IndividualBlower Capacity: .500scfm 300 scfm Ill

SuctionVacuum: 10 in. Hg 10 in. Hg

Discharge Pressure: 2 psig 2 psig Ill

Providesheavesto adjustthe Building29 areablowercapacitiesto 300 and400 sefmandto M
adjustthe Building31 areablowercapacitiesto 200 scfm.

2.3.2 Ambient and Inlet ConditionsOperatingRanges It

Allowing for rationalengineeringperformanceadjustmentsdue to variationsin ambientand
inlet conditions, the blower shall be designed, equipped, andfurnished to be fully
operationalwithout abnormalwear throughoutthe entirerange between and including the
limits of the winter andsummer design conditionsspecified.

a. Summerdesign conditions: 1

Inlet air: 66 degrees F high monthly averagedry bulb temperature,95 percent relative
humidity, Ambient temperature: 66 degrees F, Barometric pressure: 14.7 psia U

b. Winter design conditions:

Inlet air: 50 degrees F low monthlyaverage dry bulb temperature, 90 percent relative Ill
humidity, Ambient temperature:50 degrees F, Barometric pressure: 14.7 psia.

2.3.3 ControlSystem

Control unit panel shall conform to NEMA ICS 6, floor or framemounted, factory
designed, and assembled, and shall be providedcomplete with all motorcontrol devises
fully prewired to power and control terminalblocks for field wiring connections. The panel ill
shall be fabricatedof formed stretcher leveled sheet steel, reinforced,and assembled into a
rigid unit. Gasketedaccess doors shall be provided as required. Panel shall be factory
finish painted, m

Motor control enclosure shall be rated NEMA 4 andcontainall starters,runningtime
meters for each motor, andauxiliarycontrol components.

all
Provide H-OR control selector switches mounted on the enclosure door. Contact
assemblies for each switch shall be provided with two remote and two hand position
contacts and shall be prewired per the instrumentwiring diagrams, i

II
15056-4 ou.o_s_vg_dt_-_,,_\lsos6_2-_6_
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Ill

Provide motor run statuslamps and elapsed timemeters for each motor on the enclosure
door.m

Motor startersshall be provided as follows:

g a. Full voltage across-the-line, magneticstarterswith undervoltagerelease and Class 10
thermal magnetic protection,trip free type, in each ungroundedconductorwith
manual reset.

m b. Provide two spare auxiliarycontacts prewired to a terminalstrip for field wiring by
others for remote status.

m Electric service shall be provide to main incoming terminals in the motor control enclosure
as follows:

a. Building29 areas: 208volt,three-phasepower,500ampfeeder.Two(2)parallel
m runs of 250 kcmil coppershall be terminated on incoming power lugs. A 20 amp 120

volt control circuit will be runto the enclosure.

m b. Building 31 area: 208 volt, three-phasepower, 300 amp feeder. Two (2) parallel
runs of 2/0 copper shall be terminatedon incoming power lugs. A 20 amp 120 volt
control circuit will be runto the enclosure.

" 2.3.4 Accessories

Provideeach blower suction with the following, in the ordershown in the drawings:

a. Expansionjoint
b. Inlet filter
c. Pressuregauge

m c. Isolation gate valve

Provide each blower discharge with the following, in the ordershown in the drawings:

a. Flexible hose outlet
b. Adjustablepressure relief valve
c. Discharge silencer

" d. Check valve
e. Pressure gauge
f. Temperaturegauge

m g. Isolationgate valve

2.3.4.1 Inlet Air Filters

m Filter media shall be rated and listed UL Class 2. Filter efficiencies shall be based on
National Bureauof Standards (NBS)type discolorationgravimetric test method using
atmosphericdust.

I
2.3.4.2 Blower Air Outlets

Blower air outlet flexible hose with camlock ends.
am
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2.3.4.3 Discharge Silencers HI

A dischargeline silencer shall be furnishedwith each blower as selected by blower
manufacturerforsufficientnoiseattenuationtomeetOSHAsoundlevelcriteriabutnot a
greaterthan84dBAmeasuredatanelevationof 1.50meters(5feet),and3meters(10
feet)horizontallyfromsilencer.

2.3.4.4 Valves g

All valves associated with the blower systems shall comply with requirementsof Section
15080, "Piping, Valves, and Appurtenances." n

2.3.4.5 Pressure Gauges

Provide the following pressuregauges for each blower: Hi

Blower suction: Type C, range 0 - 160 in. WC vacuum
n

Blower discharge: Type A, range 0 - 5 psig

All pressure gauges shall conform to requirementsoutlined in Section 15080, "Piping, i
Valves,andAppurtenances."

2.3.4.6 TemperatureGauges

Temperaturegaugesshallhavescalerangesof 50°Fto 300°Fandshallconformto the
requirementsoutlinedin Section15080,"Piping,Valves,andAppurtenances."

2.3.7 Sound AttenuatingEnclosure i

The blowers, including the drivermotors, shall be contained within a noise reducing
enclosure. Design of the enclosure shall be such as to limit noise transmission to 84 dBA i
or lessat a distanceof onemeterfromthecompressorin anydirection.

Fan(s) and sound baffled ventilation grilles shall be provided as part of the enclosure. I
Ventilationshall be sufficient to limit interior temperatureto that required for cooling themotor.

2.4 AIR/WATER SEPARATOR i

Provide an air/waterseparatorupstream of each blower manifold to remove entrained water

droplets in extracted vapors, am

Each separator shall have a minimumliquid reservoirof 60 gallons and shall be equipped
with level controlsas shown on the drawings andspecified in Section 16900, "Controlsand
Instrumentation." The separatorsshall also be equipped with mist eliminators, adjustable m
vacuumrelief valves, and manualdrain valves.

2.4.1 OperatingConditions all

Unit 1 Unit 2
_ldg. 29) _ldg. 31)

R

Separator C_aci_: 1,_0 scfin 850 scfin

i
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I

Operating Pressure: 10 in. Hg Vacuum 10 in. Hg Vacuum

OperatingTemperature: 60°F +/- 10°F 00°F +/- 10°F

2.6 PRODUCED WATER PUMP

The producedwater pump shall be centrifugalpump with a design flow rateof 5 gallons
per minute and a dischargepressureof 10 psig. The pump shall operatein conjunction

1 with air/waterseparatorcontrols as shown on the drawings.

2.7 SKID UNIT

n Extraction blower systems shall be mountedon a paintedsteel skid unit with handles and
bolt downs. All system piping shall be in accordancewith Section 15080, "Piping,Valves,
and Appurtenances."

1
All skid mounted electrical equipmentshall be fully piped using rigid galvanized steel
conduit. Conduitsshall be properlysupportedand be routed to a convenientpoint for
connectionto raceway system extensions to the system motor control and instrumentpanel.

m These extensions will be provided by others.

All skid mounted electrical equipment shall be rated and installed to meet the NEC

1 requirementsfor a Class I, Division 2 hazardousarea.

2.8 CONTROLS AND INSTRUMENTATION

1 Provide blower suction vacuum switches and safety controls to shut the blower motor down
for low inletpressure. Switch shall have two SPDT switches. The system shall be
configuredto enable control of suction vacuumwith atmosphericbleed, as shown in the

m drawings. Vacuumswitches shall be rated for a Class I, Division 2 area.

2.9 AIR FLOW RATE AND PRESSURE RECORDERMEASUREMENT

m 2.10 SOURCE QUALITY CONTROL

2.10.1 Factory Test Procedures

The completely assembledsystem including the actual contract drive motor, lubrication
system,andcontrolpanelshallbesubjectedto performancetestsandsoundlevelandrun-in
tests. Unitshallcomplywithguaranteerequirementsapplyingengineeringadjustmentsto

,- guarantee conditions. Test shall be certified by the manufacturer.Test may be run on the
manufacturer's test standusing driverfor this contract. Tests shall be in accordance with
ASME PTC 9 format. Full-range performancetests shall indicateperformance at maximum
rated flow, rating point, and unloadedconditions. All accessory performance conditions1
shall be reported. Completedunit shallbe factory tested with sound meters in accordance
with CAGI PNEUROP. Location shall be one horizontalmeter from unit at 1.5 meters
above the floor. Test shall includereadings at each octave band midpoint and the "A"

1 scale, and shall not exceed 84 dBA and 90 decibels at any octave band. Results of test
shall be included in the factory test report on the CAGI PNEUROPformat. Factory test
datamay be correctedto the levels of an equivalentbackgroundnoise level of 60 dBA

it showing calculationsfor reference use.

iii

15056-7 __,_,t_\l_
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Q
2.10.2 Supervisionof Testing

System and componentstesting shall be conductedor supervisedby either a designated l
authorized and factory trainedrepresentativeof the manufacturersupplyingthe blowers or a
registered MechanicalEngineer experiencedin such work.

2.10.3 System Test Ill

Testing of system shall conformto requirementsoutlined. R

2.10.4 Approvalof Testing Procedure

Proposed testing procedure shall be approvedby the Contracting Officer and the individual Ii
in chargeof testing prior to conductingtests.

2.10.5 Certificationof Performance Tests II1

The test supervisor shall certifyperformance by testing to be in compliance with
specifications. Ill

PART 3 EXECUTION Ill

3.1 INSTALLATION

II
The Contractorshall install the vapor extractionunits in accordancewith manufacturer's
recommendationsand as indicatedon the drawings. The skids shall be anchoredto the
respective treatment area concretepads. Installthe system underthe direct supervision of
an authorized representativeof the manufacturers, n

3.2 GENERALINSTALLATIONREQUIREMENTS
i

Vapor extraction systems with contractmotor andaccessories shall be factory assembled,
run in, and tested complete before shipmentto job site.

tl
3.2.2 Start-UpServices

The Contractorshall furnishthe services of a manufacturer'sauthorizedrepresentativeto III
supervise prestartcheckout, initial start-up,performancetesting, andoperator instruction.
Time available shall be as requiredto properlystartup.

i
3.3 FIELD QUALITY CONTROL

3.3.1 Field Test Procedures I

Complete field performance testing of the total system shall be performed by the Contractor
andwitnessed by the Contracting Officer. System testing shall be conductedby either a
compressor manufacturer's factory trained andauthorizedrepresentative approved by the m

I

15056-8 o,._v_,_,_,\1_,_
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IJ

ContractingOfficer or a qualifiedregisteredMechanicalEngineer. Test shall include
m operationat ratedcapacityfor not less than 4 hours with atmosphericbleed fully open.

3.3.1.1 PerformanceTests

am
Completeperformancetest shall be run at maximumload, ratedload, at point of unloadbut
prior to unload, and unloadedcondition. Data shall be recorded listing:

I a. Air flow, inlet pressureandtemperature,humidity;dischargepressure and
temperature.

i b. Electrical load in volts and amperesfor blower motor (loadedand unloaded) and
auxiliaries.

m c. Intakefilterpressuredifferential(clean).

d. Start-upsequence,alarmsignalsandautomaticsystemshutdown.
im

e. Test blower intake and discharge for conformance to CGA G-7. I. Blower discharge
shall show no increase in contammants.

Ii
3.3.1.2 InstrumentationTest

Thetestingprocedureand instrumentationshallbe submittedto the ContractingOfficerform
approvalpriorto conductingtests. The formatof ASMEPTC9 is required. It is intended
that a full field testbe performed.Testdata,suchas airintaketemperatureandhumidity,
shallbe mathematicallycorrectedto performancetest requirementlevels.am

3.3.1.3 SoundLevelTests

" Soundlevel tests shallbe conductedconcurrently.BroadBand "A" scalereadingsand
OctaveBandreadingsshallbetakenandrecordedat the samepositionsas onthe factory
testing. Maximumpermissiblelevel shallbe 84 decibelsone horizontalmeterfromthe

" compressorand 1.5 metersabovethe floor,with unitin operationandall othersignificant
equipmentnotrequiredfor testwithinthe samebuildingbayshutdownatthesame location
previouslydescribed. A backgroundnoise correctionto 60 decibelsis permissible.

mm

3.3.1.4 OperationalDeficiencies

m Any operationaldeficienciesnotedin the testsshallbe promptlycorrectedandaffected
portionsof the testrerun.

Ill 3.3.1.5 FieldTest Tolerances

A toleranceof plus or minus2 percenton flow, plus or minus4 percentonpower, or plus
or minus5 percenton any othervariablefor each item of equipmentor fluid with all othersIll
conformingis permissibleon fieldtest resultswhencomparedto factory test data and to
guaranteeperformancedataexceptthat air flow, dischargepressure,andmotor powershall

_' be met.
D
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3.3.2 Approvalof Testing Procedure n

Proposed testing procedure shall be approvedby the ContractingOfficer andthe individual
in chargeof testing priorto conductingtests, n

3.4 TRAININGOF GOVERNMENTPERSONNEL
Ill

During start-upandfield testing, train Governmentstation personnelor designated
representativesin the operationandmaintenanceof the vapor extraction systems. Training
shall not commence until equipmentis operationaland stationpersonnelare in attendance, m

END OF SECTION I

U

S
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Ill

SECTION 15080
'_ PIPING, VALVES, AND APPURTENANCES

an

PART 1 GENERAL

1.1 WORK INCLUDED

This Section specifies the requirementsfor materials, fabrication,andinstallationof processIII
piping systems.

1.2 REFERENCES

Thepublicationslistedbelowformapartofthespecificationtotheextentreferenced.The
publicationsarerefereedtointhetextbythebasicdesignationonly.

AMERICAN INSTITUTEOF STEEL CONSTRUCTION (AISC)

m AISC M011 (1989) Manual of Steel Construction,Ninth Edition

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

B
ASME B16.11 Forged Fittings, Socket-Welding and Threaded

ASME B31.3 (1990) Chemical Plant and Petroleum Refinery PipingN

ANSI/ASME B40.1 1991 (Special Notice 1992) Gauges - Pressure Indicating Dial
Type - Elastic Element

n

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

I ASTM A53 (1993) Pipe, Steel, Black and Hot-Dipped Zinc Coated,
Welded andSeamless

m ASTM A307 (1992, Rev. A) Carbon Steel Bolts and Studs, 60,000 psi
Tensile Strength

ASTM D1785 (1994) Specificationfor Poly (Vinyl Chloride) (PVC),
m Schedule 40, 80, 120 Pressure-Related Pipe

ASTM D2466 (1994) StandardSpecificationfor Poly (Vinyl Chloride) (PVC)
m Plastic Pipe Fittings, Schedule 40

ASTM D2467 (1994) StandardSpecificationfor Poly (Vinyl Chloride) (PVC)
m Plastic PipeFittings,Schedule 80

ASTM D2564 (1993) Specificationfor Solvent Cements for Poly (Vinyl
m Chloride) (PVC) Plastic Piping Systems
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m
ASTMD2855 (1993)RecommendedPracticefor MakingSolventCemented

JointsWith PolyvinylChloridePlasticPipeandFittings.

MANUFACTURERS' STANDARDIZATION SOCIETY OF THE VALVE AND FITHNG lit
INDUSTRY(MSS)

MSSSP48 (1988)PipeHangersandSupports- Materials,Design,and m
Manufacture

MSSSP-69 (1991)PipeHangersandSupports- SelectionandApplication Ill

MSSSP-80 (1987)BronzeGate,Globe,Angle,and CheckValves

1.3 SUBMITTALS m

Submitthe followingin accordancewith Section01300- Submittals.
u

1.3.1 SD-02, Manufacturer'sCatalogData

a. Pipe andfittings I

b. Joints and couplings
Ill

c. Valves

PART 2 PRODUCTS g

2.I PIPE, VALVES,AND FITTINGS
m

Materialrequirementsarespecifiedin the Pipe ClassSpecificationSheetsprovidedat the
end of this Section.

u

2.2 SOLVENT CEMENT

ASTMD2564. Viscosityshallbe as recommendedby the pipeandfittingmanufacturerto Ill
assurecompatibility.

2.3 PIPE SUPPORTS m

Provide pipehangersand supportsconformingto MSSSP-58, MSSSP-69, and ASME
B31.1.

2.4 MECHANICALMONITORINGEQUIPMENT

2.4.1 TemperatureGauges m

Industrial-gradebimetalthermometers.SingleScalewithbackconnecteddial.

iii
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m

2.4.2 PressureGauges

m TypeA Bourdontube-type,suitablefor outsideuse.

TypeB ANSI/ASMEB40.1, AccuracyGradeA, for airandnonshatterablesafety
m glass,anda pressureblowoutbackto preventglass fromflyingout in case of

an explosion. Stainlesssteel,glycerinfilled. Minimumdialdiameter3
l/2-inch.

um

Type C Diaphragmactuatedwithan accuracy+/- 2 percentof full scale. Minimum
dialdiameter2-1/2 inches.

m
2.4.3 Flow Meters

TypeA Serviceablerotameter,equippedwithneedlevalvefor flow controland
m suitablefor outdoorservice. Accuracy+/- 10percent. Flow displayshallbe

readablefrom a 1 foot distance.

m Type B Pitottubetypesuitablefor outsideuse. Accuracy+/- 5 percentfor flow
ranges10 to 130 scfm. Displaysshallbe calibratedin cfm witha minimum
dial diameter 3-1/2 inches. The pitot tube shall also be connected to a flow

u transmitteras specifiedin Division16.

PART 3 EXECUTION
lira

3.1 PIPE HANDLING

m Handlepipeandaccessoriesin a mannerto ensuredeliveryto the worksite in an
undamagedcondition.Pipingmaterialsshallbe deliveredin a cleanandprotected
condition.Endcaps,flangecovers,valve covers,andsimilarprotectionshall notbe

,- removeduntil necessaryfor fabricationor erection.

Inspectall pipefor defectsanddamageupondeliveryto the worksite. Promptlyremove
m defectiveand damagedmaterialfrom the worksite. Replaceall defectiveanddamaged

materialwithnewcleanmaterialat no additionalcost to the government.

Exercisereasonablecareto preventdamageto the pipewhenusingforklifts or other
m handlingequipment.Practicessuchas draggingpipeoverroughground,or sharp

projections,or throwingit fromtrucksshallbe avoided.

Ill Exercisereasonablecareto protectall equipment,apparatus,materials,devices,and
accessoriesat the worksitefrom damageduringthe courseof construction.Damages
resultingfromnegligenceor the lackof adequateprotectionshallbe correctedat no

m additionalcost to the government.

Cutpipe in a mannerthatwill not causedamageto the pipe. Use wheelcutterswhen
m practical.Removefinsandburrsfrompipeandfittings.
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3.2 PIPE LAYING AND JOINING m

3.2.1 GENERAL
n

Do all piping work shown on the drawingsand as otherwise requiredto makea complete,
workableandneatjob. Cut, makeup, and installall pipe in accordancewith the pipe
manufacturer'srecommendations. Includeprovisions for expansion, contraction,drainage, Ill
and applicationof cover materialduring installation.

Unions or flanges shall be provided in conjunctionwith all equipment,pumps, coils, U
automaticvalves and specialties, and at all points necessary to provide reasonable access to
the piping systems. Piping shall not interferewith access to valves or equipment,and shall
not obstructpassage ways of any kind. It

Where connections are madebetween new work and existing mains, the connections shall be
made by using special sections andfittings to suit the actual conditions.

sit

Cap or plug open ends of pipe, fittings, andvalves immediatelyafter placementto prevent
foreign materialfrom enteringthe pipes and fittingsuntil equipmentis installed. Clean the
interior of all pipe and accessories installation,and maintainin a clean condition during it
installation.

Below grade shall be placed so that the full length of each section of pipe rests solidly upon III
the pipe bed, with recesses excavated to accommodate couplings and joints. Thrust joints
should be provided at changes in direction, tees, dead ends, and valves. Do not lay pipe in

wateror when trench conditionsare unsuitablefor the work. all

3.2.2 PLASTICPIPE

Schedule 40 plastic pipe shall not be threaded. Schedule 80 threadednipples shall be used as
where necessary to connect to threaded valves or fittings.

Solvent weld in accordancewith ASTM D2855. as

Solvent welding and joining shall not be done when the air temperatureis below 40 degrees
F, or above 90 degrees F if under direct exposure to sunlight, n

If the air temperatureis above 90 degrees F, the following precautions shall be used to

avoid excessive evaporationof the solvent from the cement: u

I. Shade joint surfaces from sunlightfor a period of at least one hour before

joining, im

2. Make joints as quicklyas possible after applying cement.

If the air temperatureis below 40 degrees F, joints shall be prefabricated in a heated space, as
or a temporaryheated enclosure shall be provided during the entirejoining period andfor
two hours afterthe joint is made up.

as

11
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im

3.3 PIPE SUPPORTS

m All pipe anchors,guides, and auxiliarysteel shall be of welded construction and shall
conformto MSS SP-69.

m Pipe supportsshall be capableof supportinga minimum of 150 pounds, and shall withstand
all static and dynamic load conditionsand limitations imposed by the piping and equipment.

Anchors andguides or expansionloops shall be used whereverrequiredto prevent excessive
m forces on equipmentcaused by thermal expansionof pipe. Pipe slides shall be used

between expansionloops or expansionjoints. Adequateguides shall be provided on both
sides of expansionjoints and loops.

all
Supportspacing shall not exceed thatrequired by ASME B31.3 unless otherwise shown on
the drawings.

m Pipe supports shall be providedat or near changesin direction and branch connections.
Where practical, riser piping shall be supportedindependentlyof the connected horizontal
piping.

m
3.4 PIPE TRENCHBACKFILL

Pipe trench backfill shall be in accordancewith Section 02220.m
3.5 INSTRUMENT INSTALLATION

am Installper manufacturerrequirements.

3.6 TESTING

inn 3.6.1 Piping

All piping shall be leak tested with compressedair and found fight. Insulatedor otherwise
m concealed pipe shall be tested before being covered. All leaking joints shall be corrected,

retested, andfound tight.

Subjectnewly laidpiping or any valved section of piping to 75 psi of air pressure. Once
initialpressure has equilibrated to a stable gauge value, monitorthe piping system for at
least 5 minutes to ensure no observablepressure loss. Conduct test after the pipe is laid,
the joints completed, and the trench partiallybackfilled, leaving the joints exposed for
examination. Open and close each valve several times during the test. Carefully examine
exposed pipe, joints, fittings, andvalves during the test. Remove andreplace pipe,
mechanicaljoints, fittings, or valves discovered to be crackedor defective as a consequence
of the test with sound material. Repeatthe test until test results are approved.

Im

All necessary precautionsshall be taken to preventdamage to equipmentand piping as a
resultof these tests. All specialties and equipmentunable to withstandthe test pressures

m shall be bypassed or otherwise safeguarded.

Allequipmentnecessaryforconductingthesetests,includingpumps,instruments,protective
devices, piping, connections and appurtenances,shall be provided by the subcontractor.

am These tests shall not relieve the subcontractorfrom responsibility for leaks that may develop
after the tests have been completed.

It
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3.6.2 Instrumentation ill

All instrumentsshallbetestedin accordancewithmanufacturerrecommendations.All _D
pipingsystemsshallbe testedwithinstrumentsinstalledon pipes, l

END OF SECTION m

Ill

Ill
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g

PIPE CLASS SPECIFICATION SHEET
at

Pipe Class: PV1

m Rating: 100 psi at 115 degrees F

Pipe: PVC, Schedule40, ASTM D1785

II Fittings: Socket weld, PVC, Schedule 40, ASTM D2406

Flanges: Socket weld, PVC, Class 125, ASTM D2466
al

Unions: Socket weld, PVC per ASTM D2466

a Bolting: Machine bolts, ASTM A307 Gr. B with heavy hex nuts, plated

Gaskets: Full face, 1/8", Teflon, Class 125

m Valves: TYPE SIZE SPECIFICATION

Gate 1/2 to 2 Socket ends, 150 psig maximumpressurerating,

I polypropyleneplug, PVC body

2" to 4" Flanged ends, 150 psig maximumpressure rating,
polypropyleneplug, PVC body.

m
Globe 1/2" to 4" Socket ends, 150 psig maximumpressure rating,

polypropylenedisk, Viton seals, PVC body

m Ball 1/2" to 4" Socket ends, PVC union body with Viton O-rings, 150
psigmaximumpressurerating,Teflonseatsandseals

m Check 1/2" to 4 Socket ends, PVC union body with Viton O-rings, 150
psig maximumpressure rating, Teflon ball seal

Butterfly 2" to 4" Wafer type, Flanged ends, PVC body anddisk, 150
m psig maximumpressure rating, Viton seats and flange

ring

am

m

n

am

III
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PIPE CLASS SPECIFICATION SHEET i

Pipe Class: PV2
ell

Rating: 100 psi at 115 degrees F

Pipe: Schedule 80 PVC per ASTM D1785 n

Fittings: Socket weld, Schedule 80, PVC per ASTM D2467

Flanges: Socket weld, Class 125, PVC per ASTM D2467 HI

Unions: Socket weld, PVC per ASTM D2467

Bolting: Machinebolts, ASTM A307 Gr. B with heavy hex nuts, plated i

Gaskets: Full face, 1/8", Teflon, Class 125
a

Valves: TYPE SIZE SPECIFICATION

Gate 1/2" to 2" Socket ends, 150 psig maximumpressurerating,
polypropyleneplug, PVC body n

2" to 4" Flanged ends, 150 psig maximumpressure rating,
polypropyleneplug, PVC body. Ill

Globe 112" to 4" Socket ends, 150 psig maximumpressurerating,

polypropylenedisk, PVC body !

Ball 1/2" to 4" Socket ends, PVC unionbody with Viton O-rings, 150 psig
maximumpressurerating, Teflon seats and seals

i
Check 1/2" to 4" Socket ends, PVC unionbody with Viton O-rings, 150 psig

maximum pressurerating, Teflon ball seal

Butterfly 2" to 4" Wafer type, Flanged ends, PVC body and disk, 150 psig $il
maximumpressure rating, Viton seats and flange ring

i

I

I

i

n

n
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Ill
PIPE CLASS SPECIFICATION SHEET

Pipe Class: GS

Rating: I00 psi at 115 degrees F
Ill

Pipe: Schedule 40, ASTM A 53 Seamless Grade B, Galvanized

Fittings: Socket weld, Schedule 40, Forged CarbonSteel per ANSI B16.11, hot dip galvanized
m per ASTM A153

Flanges: Socket weld, Schedule 40, Forged CarbonSteel per ANSI B16.1 1, hot dip galvanized
m per ASTM A153

Unions: Socket weld, Schedule 40, Forged Carbon Steel per ANSI B16.11, hot dip galvanized
per ASTM A153

m

Bolting: Machinebolts, ASTM A307 Gr. B with heavy hex nuts, plated

am Gaskets: Full face, 1/8", Teflon, Class 125

Ill

lira

B

m
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SECTION 15488
AIR COMPRESSOR SYSTEMS

ml

PART 1 GENERAL
ill

1.1 REFERENCES

•. The publications listed below form a part of this specification to the extent referenced. The
publicationsare referenced in the text by the basic designationonly.

i • AMERICANSOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B31.1 1992 Power Piping

m ANSI/ASME IM0.1 1991 (Special Notice 1992) Gauges - Pressure IndicatingDial
Type - Elastic Element

m ASME BPVC SEC VIIID1 1992 (Addenda 1992) Boiler andPressureVessel Code:
Section VIIIPressure Vessels, Division 1

m ASME BPVC SEC IX 1992 (Addenda1992) Boiler and Pressure Vessel Code:
Section IX Qualification Standardfor Welding and Brazing
Procedures, Welders, Brazers, and Welding andBrazing

m Operators

CODE OF FEDERAL REGULATIONS(CFR)

Ill
29 CFR 1910.219 MechanicalPower TransmissionApparatus

1.2 SUBMITTALS
n

Submitthe following in accordancewith Section 01300, "Submittals."

m 1.2.1 SD-02 Manufacturer's Catalog Data

a. Air compressor
Ill

b. Air receiver

c. Pipem

d. Fittings

R e. Valves

f. Pressure gauges and switches
lira

g. Hangers and supports

ut
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m
1.2.2. SD-04, Drawings

a. Motor control panel wiring diagrams I

1.2.3 SD-05, Design Data

a. Seismic tiedowns II

Provide calculationsand detaileddrawingsdemonstrating the ability of the tiedowns to
restrainthe tank during a seismic event. The calculationsand detailed drawingsshall be U
preparedandsealed by a California licensed Civil or StructuralEngineer.

1.2.4 SD-06, Instruction I

a. Air receiver
It

Include manufacturer'srecommendedcertificationtest procedureand recommended
procedure for cleaning, externalpainting, and delivery preparation.

I
1.2.5 SD-10, Test Reports

a. Air compressor I

b. Air receiver

c. Hydrostatic tests I

d. Leak tightness tests
I

1.2.6 SD-18, Records

a. Posted operatinginstructionsfor air compressor n

1.2.7 SD-19, Operation and Maintenance Manuals
I

a. Air compressor

b. Motor control equipment al

1.2.7.1 Equipment Data

lid
Submit the following data for equipment listed for "Operation and Maintenance Instructions_
Parts and Testing'.

a. Name and address of authorizedbranch or service department. II

b. Characteristiccurves for make andmodel listed below.
m

n
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Ill

_, c. Following applicabledatacompletely filled in:
Ill

Manufacturerand Model No.

i Capacity _ (CFM) at pressure___(psi)

Type of Bearings in Unit

m Type of Lubrication

Type and Adjustmentof Drive
U

Capacity of Tank

m ElectricMotor: Manufacturer,Frame and Type

Motor Speed __ RPM
m

CurrentCharacteristicsandHP of Motor

m ThermalCut-out Switch: Manufacturer,Type and Model

Starter: Manufacturer, Type and Model m

HI
1.3 QUALITY ASSURANCE

Design, fabrication, installation,and testing of compressed air systems shall conform to
i ASME B31.1, ASME BPVC SEC VIII D1, and ASME BPVC SEC IX, except as specified

otherwise. In ASME B31.1, ASME BPVC SEC VIII D1, and ASME BPVC SEC IX, the
advisoryprovisions shall be considered mandatory, as though the word "shall" had been

mm substituted for "should"wherever it appears; referenceto the "authorityhaving jurisdiction"
and "owner" shall be interpretedto mean the ContractingOfficer.

i 1.3.1 Qualificationof PressureVessel (receiver) Inspectors

State Certificationof Competency andactive commission from the National Board of Boiler
tt and Pressure Vessel Inspectors(NBBI), Columbus, Ohio.

1.4 SAFETY PRECAUTIONS
i

1.4.1 Rotating Equipment

m Fully guard couplings, motor shafts, gears and other exposed rotatingor rapidly moving
parts in accordance with OSHA 29 CFR 1910.219. Provide rigid and suitably secured
guard parts readilyremovable without disassemblingguarded unit.

111
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s
PART 2 PRODUCTS

2.1 LOW PRESSURE AIR COMPRESSORUNITS II

2.1.1 Oil-free Compressors

The air compressors shall be rotaryscrew, continuousduty-rated "oil-free" air compressors U
thatrequireno petroleum-basedoil for operation. The air compressors shall be tank
mounted,packagedunits completewith inlet air filter/silencer(s),electric motors, motor
starters, instrumentpanels with hourmeters,filters to remove any residual lubricantsfrom U
compressed air, andaftercooler/coolingsystem(s). All of the above shall be mountedon
heavy duty, structuralsteel supportframes with integrally mounted, ASME coded,
horizontalair receivers. The compressor systems shall be built for outdoor service or the 11
Contractorshall provide an enclosure to protectthe systems from weather. Aftercoolersor
cooling systems shall be capableof producingcompressed air at temperaturesbelow 125°F.

The air compressorsshall meet the following specifications: U

Building 29 Area Compressor - 115 to 125 scfm at 40 psi. Ill

Building 31 Area Compressor- 45 to 50 scfm at 40 psi.

2.1.2 Nameplate II

Metal, securely fastened to equipment or base, listing:

Manufacturer'sname and address g
Model and serial numbers
Compressoroperatingdataand rating.

m

2.1.3 Receiver

ASME BPVC SEC VIIID1 and ASME BPVC SEC IX stamp. Provide service valve,
pressuregage, and ASME BPVC SEC VIIID1 and ASME BPVC SEC IX code safety
valve.

2.1.4 Noise

90 dBA maximumsound level one meter from compressorunit. /

2.1.5 Motor Control Enclosure

Motor control enclosure shall be ratedNEMA 4 andcontainall starters,runningtime meters Ill
for each motor, and auxiliary control components.

Provide H-O-R control selector switches mountedon the enclosure door. Contact III
assemblies for each switch shall be provided with two remote and two handposition contacts
and shall be prewiredper the insmunent wiring diagrams.

Provide motor run status lamps and elapsedtime meters for each motor on the enclosure m
door.

II
15488-4 ou._esm.tD_-,.,._.,.z_.\ss4_mz_,-,_._
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an

Motor starters shall be provided as follows:

m a. Full voltage across-the-line, magneticstarterswith undervoltagerelease and Class 10
thermal magneticprotection,trip free type, in each ungroundedconductorwith
manual reset.

b. Provide two spareauxiliarycomet prewiredto a terminalstrip for field wiring by
others for remotestatus.

m Electric service shall be providedto mainincomingterminals in the motor control enclosure.

2.2 LOW PRESSUREAIR RECEIVER

ASME BPVC SEC VIIID1, labeled andrated for 125 psig, equippedwith requiredvalves
and trimmings, includingpressure gage and automaticdrainvalve and ASME BPVC SEC

m VIIID1 andASME BPVC SEC IX pressuresafety relief valve. Automatic condensate drain
valves shall be fitted with filters to remove any residual lubricantsprior to discharge.
Exterior finish shall be standardfactory finish.

i 2.3 LOW PRESSURE COMPRESSEDAIR ACCESSORIES

2.3.1 Pressure Gages
J

Type B gauges as specified in Section 15080, "Pipe,Valves, and Fittings," to be installed
downstream of the pressureregulator. Range 0 to 50 psig.

i
2.3.2 Pressure Regulators

Pressureregulators shall be installeddownstreamof the receiving tanksandupstreamof air
Ill flow meters andpressuregauges at each system.

2.3.3 Air Flow Meters
ill

Flow meters shall conform to the requirementsforTypeA meters outlinedinSection
15080, "Pipe, Valves, and Fittings," and shall be capableof operating at the compressor

n discharge pressure. Scale shall range from 10 to 130 scfm at the Building 29 system and
from 5 to 60 scfm at the Building 31 system.

2.4 SOURCEQUALITY CONTROLIll

Test air compressors at the factory to assure properoperation. Certify satisfactory
accomplishmentof tests.

m

PART 3 EXECUTION

3.1 INSTALLATION

Installmaterials and equipmentas indicated and in accordancewith the manufacturer'sm
recommendations.

glut
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3.1.1 Air Flow Meters iI

Install meter accordingto manufacturersrecommendations. Place scale or display so that
readings are easily obtained. I

3.1.2 Attachmentto ConcreteFoundation
II

The air compressorsystem shall be bolted into concreteas indicatedon the Drawings. Use
suitableexpansionanchorsto anchorbolts into existing concrete. Equipmentvibrationshall
be maintainedwithin acceptablelimits, and shall be suitablydampenedand isolated, m

3.1.3 EquipmentInstallation

Install equipmentstrictly in accordancewith these specifications, andthe manufacturers'
installationinstructions. Groutequipmentmountedon concrete foundationsbefore piping is
installed.

i

3.1.4 Cleaning of System

Clean the various system componentsbefore final closing as the installationsare completed. II
Remove foreign matter from equipmentandsurroundingareas. Preliminary or final tests
will not be permitteduntil the cleaning is approved by the ContractingOfficer.

I
3.2 FIELD QUALITY CONTROL

3.2.1 Testing i

3.2.1.1 General Requirements, Testing

al
Perform testing after cleaning. Contractor shallprovide everything required for tests. Tests
shall be subject to the approval of the Contracting Officer.

3.2.1.2 Leak Tightness Tests I

a. Compressed Air Leak Test
n

Test with clean, dry air at design working pressure. Brush joints with soapy water
solution to chock for leaks. Install a calibratedtest pressure gage in piping system to
observe any loss in pressure. Maintain required test pressure for a sufficient length of n
time to enable an inspection of joints and connections.

3.2.1.3 Field Equipment Test
III

After installation of the compressed air system is complete, an operating test shall be
conducted by the Contractor to ensure that the system operates properly. The entire system
shall be given a running field test for a minimumof 72 hours. If any deficiencies are Ill
revealed during the test, such deficiencies shall be correctedby the Contractorand the test
shall be repeated.

im

II
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m

3.3 INSTRUCTION TO GOVERNMENT PERSONNEL

Furnish the services of competent instructorsto give full instruction to Government
" personnel or designatedrepresentativesin the adjustment,operation, andmaintenanceof the

air compressorsystem andequipment,includingpertinentsafe_yrequirementsas required.
Instructorsshall be thoroughlyfamiliarwith all parts of the installationandshall be trained

m in operating theory as well as practicaloperation andmaintenancework. Instructionshall
be given during the first regularwork week afterthe equipmentor system has been accepted
and turnedover to the Governmentfor regular operation.

m

END OF SECTION

all

I

I
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m S___11ON16011

ELECTRICAL GENERAL REQUIREMENTS

Iii PART 1 GENERAL

1.1 REFERENCES
g

The publicationslisted below form a partof this specificationto the extent referenced.
The publications are referred to in the text by the basic designationonly.

am
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI (22 (1993) National ElectricalSafety Codei

CODE OF FEDERAL REGULATIONS (CFR)

IIi 29 CFR 1910.147 Controlof HazardousEnergy (Lock Out/Tag Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICSENGINEERS, INC. 0EEE)
ill

IEEE I00 (1992) Dictionary of Electrical and Electronics Terms

II NATIONAL ELECTRICALMANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Enclosures for Industrial Control and Systems
ill

NEMA MG 1 (1993) Motors and Generators

Ill NEMA MG 10 (1983; R 1988) Energy Management Guide for
Selection and Use of Polyphase Motors

m NEMA MG 11 (1977; R 1992) Energy Management Guide of
SelectionandUseof Single-PhaseMotors

B NATIONALFIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1993) National Electrical Code

m 1.2 RELATED REQUIREMENTS

This section applies to certain sections of Division 2, "SiteWork," Division 11,
m "Equipment,"Division 15, and "Mechanical Systems'. This section applies to all sections

of Division 16, "Electrical," of this project specification unless specified otherwise in the
individual sections.

am
1.3 DEFINITIONS

m a. Unless otherwise specified or indicated, electricaland electronicsterms used in
these specifications, and on the drawings, shall be as defined in IEEE 100.

IIi

16011-1 _.o23Sm_D_,,__\16o11_
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b. The technical sections referred toherein are those specificationsections that Ill
describe products, installationprocedures, andequipmentoperations and that refer
to this section for detaileddescriptionof submittaltypes.

c. The technical paragraphsreferred to herein are those paragraphs in PART 2 - 11
PRODUCTS and PART 3 - EXECUTIONof the technical sections thatdescribe
products, systems, installationprocedures, equipment,and test methods.

11

1.4 ELECTRICAL CHARACTERISTICS

Electrical characteristicsfor this projectshall be 208/120 volts secondary, three-phase, HI
four wire. Final connections to the power distributionsystem at the existing buildings
shall be madeby the Contractor indicatedon the drawings and as directed by the
Contracting Officer. m

1.5 SUBMITTALS

all
Submittalsrequired in the sections which refer to this section shall conform to the
requirementsof Section 01300, "Submittals"and to the following additionalrequirements.

Submittalsshall include the manufacturer'sname, trade name, place of manufacture, Ill
catalog model or number,nameplatedata, size, layout dimensions, capacity,project
specificationandtechnicalparagraphreference. Submittalsshall also include applicable
federal, military, industry, andtechnical society publicationreferences, and years of
satisfactoryservice, andother informationnecessary to establish contract compliance of ill
each item to be provided. Photographs of existing installationsare unacceptable and will

be returned without approval. Ill

1.5.1 SD-02, Manufacturer's Catalog Data

Submittalsfor each manufactured item shall be current manufacturer'sdescriptive literature Ill
of cataloged products, equipmentdrawings, diagrams,performance and characteristic
curves, and catalog cuts. Handwrittenandtyped modifications and other notations not part
of the manufacturer'spreprinteddatawill result in the rejection of the submittal. Should aa
manufacturer'sdata require supplementalinformationfor clarification, the supplemental
information shall be submittedas specified for certificatesof compliance.

II
1.5.2 SD-04, Drawings

Submitdrawings a minimum of 355 by 510 mm (14 inches by 20 inches) in size using a II
minimum scale of 3 mm per 300 mm (1/8 inch per foot), except as specified otherwise.
Include wiring diagramsand installationdetails of equipmentindicatingproposed location,
layout and arrangement,control panels, accessories, piping, ductwork, and other items that
must be shown to ensure a coordinatedinstallation. Wiring diagramsshall identify circuit Ill
terminals andindicate the internalwiring for each item of equipmentand the
interconnectionbetween each item of equipment. Drawings shall indicate adequate
clearance for operation, maintenance,andreplacementof operating equipmentdevices. Illl

II

Ill
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mm
1.5.3 SD-.06, Instructions

Where installationprocedures or part of the installationprocedures are requiredto be ing
accordancewith manufacturer'sinstructions,submitprintedcopies of those instructions
priorto installation. Installationof the item shall not proceed until manufacturer's
instructionsare received. Failure to submit manufacturer'sinstructionsshall be cause for
rejectionof the equipmentor material.

1.5.4 SD-13, Certificates
m

Submitmanufacturer'scertificationsas requiredfor products, materials, finishes, and
equipmentas specified in the technical sections. Certificates from material suppliersare

I not acceptable. Preprintedcertificationsand copies of previously submitted documentswill
not be acceptable. The manufacturer'scertificationsshall name the appropriateproducts,
equipment, or materials and the publicationspecified as controllingthe quality of that item.

m Certificationshall not containstatementsto imply that the item does not meet requirements
specified, such as "as good as'; "achievethe same end use and results as materials
formulatedin accordancewith the referencedpublications";or "equal or exceed the service

m and performance of the specified material." Certifications shall simply state that the item
conforms to the requirementsspecified. Certificatesshall be printed on the manufacturer's
letterheadand shall be signed by the manufacturer'sofficial authorized to sign certificates

Ill of compliance.

1.5.4.1 Reference StandardCompliance

m Where equipmentor materials are specified to conform to industryand technical society
reference standardsof the organizationssuch as American NationalStandards Institute
(ANSI), American Society for Testing and Materials (ASTM), National Electrical

Ill ManufacturersAssociation (NEMA), UnderwritersLaboratoriesInc. (UL), and
Association of Edison IlluminatingCompanies (AEIC), submitproof of such compliance.
The label or listing by the specified organizationwill be acceptableevidence of

u compliance.

1.5.4.2 IndependentTesting OrganizationCertificate
I

In lieu of the label or listing, submit a certificatefrom an independenttesting organization,
competent to perform testing, andapproved by the ContractingOfficer. The certificate

m shall statethat the item has been tested in accordancewith the specified organization's test
methodsand that the item complies with the specified organization'sreference standard.

1.5.5 SD-19, Operationand MaintenanceManuals

Comply with the requirementsof Section 01730 and the technical sections.

" 1.5.5.1 Operating Instructions

Submittext of postedoperatinginstructionsfor eachsystemandprincipalitemof
m equipmentas specifiedin the technicalsections.
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1.6 QUALITYASSURANCE HI

1.6.1 MaterialandEquipmentQualifications
%

Providematerialsandequipmentthatareproductsof manufacturersregularlyengagedin
the productionof suchproductswhichare of equal material,designandworkmanship.
Productsshallhavebeen in satisfactorycommercialor industrialuse for 2 yearspriorto
bidopening. The2-yearperiodshallincludeapplicationsof equipmentandmaterials Ill
undersimilarcircumstancesandof similarsize. The productshallhavebeenon sale on
the commercialmarketthroughadvertisements,manufacturers'catalogs,or brochures
duringthe 2-yearperiod. Wheretwo or moreitemsof the sameclassof equipmentare II
required,these itemsshallbe productsof a singlemanufacturer;however,the component
partsof the itemneednotbe the productsof the samemanufacturerunlessstatedin the
technicalsection. Ill

1.6.2 Regulatory Requirements
Ill

Equipment,materials,installation,andworkmanshipshallbe inaccordancewiththe
mandatory and advisory provisions of NFPA 70.

1.6.3 Alternative Qualifications III

Products havingless than a 2-year field service recordwill be acceptable if a certified
record of satisfactory field operationfor not less than 6000 hours, exclusive of the I
manufacturers'factory or laboratorytests, is furnished.

1.6.4 Service Support tl

The equipmentitems shall be supportedby service organizationswhich are reasonably
convenientto the equipment installation in order to rendersatisfactory service to the U
equipment on a regular and emergency basis during the warranty period of the contract.

1.6.5 Manufacturer's Nameplate n

Each item of equipmentshall have a nameplatebearing the manufacturer'sname, address,
model number, and serial number securely affixed in a conspicuous place; the nameplate Ill
of the distributing agentwill not be acceptable.

1.6.6 Modificationof References I

In each of the publicationsreferredto herein, consider the advisory provisions to be
mandatory, as though the word, "shall"had been substitutedfor "should"wherever it Ull
appears. Interpret references in these publications to the "authorityhaving jurisdiction,"or
words of similar meaning,to mean the ContractingOfficer.

1.7 POSTED OPERATING INSTRUCTIONS III

Providefor eachsystemandprincipalitemof equipmentas specifiedin the technical
sectionsfor use by operationand maintenancepersonnel. The operatinginstructionsshall m
includethe following:

_P
Ill

16011-4 o_,o'_mRD_._._e._l_oll_-_._

II



II
SITE 9 SVE/AS SYSTEMS 12932151
MOFFETr FEDERAL AIRFIELD, CALIFORNIA

" a. Wiring diagrams,control diagrams,and control sequencefor each principal system
and item of equipment.

m b. Startup, properadjustment,operating, lubrication,and shutdownprocedures.

c. Safety precautions.

d. The procedurein the event of equipmentfailure.

e. Otheritems of instructionas recommendedby the manufacturerof each system or
itemof equipment.

Install operatinginstructionsin a pocket on the door of the main control panel. For
m operating instructions exposed to the weather, provide weather-resistant materials or

weatherproof enclosures. Operatinginstructionsshall not fade when exposed to sunlight
and shall be secured to prevent easy removalor peeling.

1.8 NAMEPLATES

m Providelaminatedplasticnameplatesforeachpanelboard,equipmentenclosure,relay,
switch, anddevice; as specified in the technical sections or as indicated on the drawings.
Each nameplateinscriptionshall identify the function and, when applicable, the position.

j Nameplates shall be melamineplastic, 3 mm (0.125 inch) thick, white with black center
core. Surface shall be mattefinish. Cornersshall be square. Accuratelyalign lettering
and engrave into the core. Minimumsize of nameplates shall be 25 by 65 mm (one by 2.5

B inches). Letteringshall be a minimumof 6.35 mm (0.25 inch) high normal block style.

1.9 WARNING SIGNS

II Provide warningsigns for the enclosuresof electrical equipment including substations,
transformers, generators, and switchgearhaving a nominal ratingexceeding 600 volts.
When such equipmentis guarded by a fence, mount signs on the fence. Provide metal

Im signs having nominal dimensions of 355 by 255 mm (14 inches by 10 inches) with the
legend "DANGER HIGHVOLTAGEKEEP OUT" printed in three lines of nominal
75-mm (3-inch) high white letters on a red and black field.

III
1.10 ELECTRICALREQUIREMENTS

Electricalinstallations shall conform to ANSI C2, NFPA 70, and requirements specifiedIlK
herein.

1.10.1 Motors andEquipmentm

Provide motors, controllers, and contactors with their respective pieces of equipment.
Motors,controllers,integraldisconnects,andcontactorsshall conform to Section16402,

m "InteriorWiring Systems". Control voltage for controllers and contactorsshall not exceed
120 volts nominal. When motors and equipmentfurnishedare larger than sizes indicated,
the cost of additionalelectrical service andrelatedwork shall be includedunderthe section

m that specified that motor or equipment. Where fuse protectionis specifically recommended
by the equipmentmanufacturer,provide fused switches in lieu of non-fused switches
indicated.

qp,
a
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1.10.2 Wiring and Conduit at

Provideinternalwiringforcomponentsofpackagedequipmentasanintegralpartof the
equipment. Provide power wiring andconduit for field-installed equipment under Section
16402,"InteriorWiringSystems."Powerwiringandconduitshallconformto Section "Is

16402,"InteriorWiringSystems."Controlwiringandconduitshallbeprovidedunder,
andconformto therequirementsof the sectionspecifyingtheassociatedequipment.

l
1.10.3 High Efficiency Motors

1.10.3.1 High Efficiency Single-PhaseMotors l

Unless otherwise specified, single-phase fractional-horsepoweralternating-currentmotors
shall be high efficiency types corresponding to the applicationslisted in NEMA MG 11. O

1.10.3.2 High Efficiency PolyphaseMotors

iI
Unless otherwise specified, polyphase motors shall be selected based on high efficiency
characteristicsrelative to the applications as listed in NEMA MG 10. Additionally,
polyphase squirrel-cagemedium inductionmotors with continuousratingsshall meet or
exceed energy efficient ratings in accordancewith Table 12-6C of NEMA MG 1. Ill

1.11 INSTRUCTIONTO GOVERNMENTPERSONNEL
ii

Wherespecified in the technicalsections, furnishthe services of competent instructorsto
give full instructionto designated Governmentpersonnel in the adjustment,operation,and
maintenance of the specified systems and equipment,including pertinentsafety 1
requirements as required. Instructorsshall be thoroughly familiar with all parts of the
installationand shall be trained in operatingtheory as well as practical operationand
maintenance work. Instructionshall be given during the first regular work week after the ill
equipmentor system has been accepted and turnedover to the Governmentfor regular
operation. The numberof man-days (8 hoursper day) of instructionfurnished shall be as
specified in the individual section, m

1.12 LOCKOUTREQUIREMENTS
m

Providedisconnecting means capableof being locked out for machinesandother
equipmentto preventunexpected starmpor release of stored energy in accordance with 29
CFR 1910.147. Mechanicalisolationof machines andother equipmentshall be in
accordance with requirementsof Division 15, "Mechanical." Ill

PART 2 PRODUCTS Ill

Not used.
Ii

IIi

Ill
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,, PART 3 EXECUTION

3. I PAINTING OF EQUIPMENT

ms
3.1.1 FactoryApplied

Electrical equipmentshall have factory-appliedpaintingsystems which shall, as a
ms minimum, meet the requirementsof NEMA ICS 6 corrosion-resistancetest and the

additionalrequirementsspecified in the technicalsections.

m 3.1.2 Field Applied

Paint electrical equipmentas requiredto matchfinish of adjacent surfaceor to meet the
ms indicated or specified safety criteria. Paintingshall be as specified in Section 09900,

"Painting".

ms 3.2 NAMEPLATE MOUNTING

Provide number, location, and letter designationof nameplatesas indicated. Fasten
ms nameplatesto the device with a minimumof two sheet-metalscrews or two rivets.

3.3 WARNING SIGN MOUNTING

II
Provide the numberof signs requiredto be readablefrom each accessible side, but space
the signs a maximumof 9 meters (30 feet) apart.

U 3.4 CABLETAG INSTALLATION

Install cable tags in each manhole,handhole, and vault as specified, including each splice.
m Install cable tags over the fireproofing, if any, and locate the tags so that they are clearly

visible without disturbingany cabling or wiring in the manholes, handholes, and vaults.

Ill

END OF SECTION

ms

ms

In

I

ms
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m

SECTION16402
WIRINGSYSTEMS

Ill

PART1 GENERAL

1.1 REFERENCES

Thepublicationslistedbelowforma partof thisspecificationto the extentreferenced.
Thepublicationsarereferredto inthetextby the basicdesignationonly.

AMERICANNATIONALSTANDARDSINSTITUTE(ANSI)
an

ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

n AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTMB I (1990)Hard-DrawnCopperWire
lib

ASTMB 8 (1993)Concentric-Lay-StrandedCopperConductors,Hard,
Medium-Hard, or Soft

Ill
NATIONALELECTRICALMANUFACTURERSASSOCIATION(NEMA)

NEMAAB 1 (1993)MoldedCaseCircuitBreakersandMoldedCase
m Switches

NEMA FU 1 (1986)Low VoltageCartridgeFusesm

NEMA ICS 1 (1993)IndustrialControland Systems

am NEMA ICS 2 (1993) Controllers, Contactorsand Overload Relays, Rated
Not More Than 2000 Volts AC or 750 Volts DC

m NEMAICS 4 (1993)TerminalBlocks

NEMAICS6 (1993)IndustrialControland SystemsEnclosures
m

NEMAKS 1 (1990)Enclosedand MiscellanoousDistributionEquipment
Switches(600VoltsMaximum)

m
NEMAMG 1 (1993,Rev. 1) Motorsand Generators

NEMAMG 10 (1983;R 1988)EnergyManagementGuidefor Selectionand
m Use of PolyphaseMotors

NEMAMG11 (1977;R 1992)EnergyManagementGuideof Selectionand
m Use of Single-PhaseMotors

II
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NEMA RN 1 (1989) Polyvinyl-Chloride(PVC) ExternallyCoated Ii
Galvanized Rigid Steel ConduitandIntermediateMetal

Conduit _IP
lit

NEMA ST 20 (1992) Dry-Type Transformers for General Applications

NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and Conduit(EPC-40
andEPC-80) m

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC Conduitand
Tubing m

NEMA TC 13 (1993) Electrical NonmetallicTubing
I/

NEMA TC 14 (1984; R 1986)Filament-WoundReinforcedThermosetting
Resin Conduitand Fittings

II
NEMA VE 1 (1991) Metallic Cable Tray Systems

NEMA WD 1 (1983; R 1989) Wiring Devices II

NEMA WD 6 (1988) Wiring Devices - DimensionalRequirements

NATIONAL FIRE PROTECTIONASSOCIATION (NFPA) m

NFPA 70 (1993) National Electrical Code lib

UNDERWRITERSLABORATORIESINC. (UL)

UL 1 (1993; R 1993, Bul. 1994) Flexible Metal Conduit II

UL 4 (1986; Bul. 1993, R 1995) ArmoredCable
II

UL 5 (1985; R 1990, Bul. 1990) SurfaceMetal Raceways and
Fittings

n
UL 5A (1994) Nonmetallic SurfaceRaceways and Fittings

UL 6 (1993; Bul. 1993) Rigid Metal Conduit It

UL 20 (1986; Errata1988, R 1993, Bul. 1993) General-Use Snap

Switches It

UL 44 (1991; Bul. 1993, 1994, and 1995, R 1994) Rubber-Insulated

Wires andCables It

UL 50 (1992; R 1994, Bul. 1993 and 1994) Safety Enclosures for

ElectricalEquipment It

UL 67 (1993; R 1994) Panelboards

16402-2 ___.._\1_6_
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m UL 83 (1991; Bul. 1993, 1994, and 1995, R 1994)
Thermoplastic-InsulatedWires and Cables

m UL 198C (1986; Bul. 1991, 1992, and 1993, R 1993)
High-Interrupting-Capacity Fuses, Current-Limiting Types

m UL 198E (1988; R 1988, BUl. 1991, 1992, and 1993) Class R Fuses

UL 198H (1988; BUl. 1991, 1992, 1993, and 1994, R 1993) Class T
m Fuses

UL 360 (1986; BUl. 1991, R 1994) Liquid-TightFlexible Steel Conduit
m

UL 467 (1993; BUl. 1994) Grounding and Bonding Equipment

m UL 486A (1991; Errata 1991 and 1992, R 1992, Bul. 1993 and 1994)
Wire Connectors and Soldering Lugs for Use With Copper
Conductors

all
UL 486B (1991; Errata 1992, R 1992, BUl. 1994) Wire Connectors for

Use with AluminumConductors

m UL 486(2 (1991; R 1992, Bul. 1994) SplicingWire Connectors

UL 489 (1991; Bul. 1992, 1993, 1994, and 1995, R 1994)
m Molded-Case Circuit Breakersand Circuit-BreakerEnclosures

UL 498 (1991; Bul. 1993, 1994, and 1995, R 1994) AttachmentPlugs
m and Receptacles

UL 506 (1994; R 1994, Bul. 1994) Specialty Transformers
Ill

UL 508 (1993; Bul. 1993 and 1994, R 1994) IndustrialControl
Equipment

m

UL 510 (1994; R 1994) Chloride, Polyethylene, and Rubber Insulating
Tape

mat
UL 514A (1991; R 1993, Bul. 1993 and 1994) Metallic Outlet Boxes

UL 514B (1989; Errata1991, R 1993, BUl. 1993 and 1994) Fittings for
m Conduit andOutlet Boxes

UL 514C (1988; R 1989, BUl. 1993 and 1994) NonmetallicOutlet
m Boxes, Flush-Device Boxes, and Covers

UL 719 (1985; BUl. 1993 and 1994, R 1994) Nonmetallic-Sheathed
m Cable

UL 797 (1993; Bul. 1993) Electrical Metallic Tubing
Ill

16402-3 ou.o'_._,_n,,tt_\_rav..06-96_
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UL 845 (1995) Motor ControlCenters
lit

UL 854 (1991; Bul. 1993, 1994, and 1995, R 1994) Service-Entrance
Cables

I

UL 857 (1994; R 1994) Buswaysand Associated Fittings

UL 869 (1989; R 1991, Bul. 1992, 1993, and 1995) Service m
Equipment

UL 870 (1991) Wireways, Auxiliary Gutters,and Associated Fittings n

UL 886 (1994; R 1994, Bul. 1994) OutletBoxes and Fittings for Use
in Hazardous(Classified) Locations It

UL 943 (1993; Bul. 1993, 1994, and 1995, R 1995) Ground-Fault

Circuit Interrupters u

UL 984 (1991) Hermetic RefrigerantMotor-Compressors

UL 1010 (1991; R 1991, Bul. 1993 and 1994) Receptacle-Plug Ill
Combinationfor Use in Hazardous (Classified) Locations

UL 1242 (1983; R 1993, Bul. 1993) Intermediate Metal Conduit Ii

UL 1561 (1994) Dry-Type GeneralPurpose and Power Transformers
Ill

UL 1569 (1983; Bul. 1991, 1993, 1994, and 1995, R 1994) Metal-Clad
Cables

Ill
UL 1660 (1994) LiquidtightFlexible NonmetallicConduit

1.2 RELATED REQUIREMENTS II

Section 16011, "ElectricalGeneral Requirements,"applies to this section with additions

and modifications specified herein. Ill

1.3 SUBMITTALS

Submit the following in accordancewith Section 01300, "Submittals". II

1.3.1 SD-02, Manufacturer'sCatalog Data
ill

a. Receptacles

b. Circuit breakers ill

c. Switches
m

d. Transformers

16402-4 o_a_J_vgx_n_,_\l_,yao2_6_
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i e. Enclosed circuit breakers

f. Motor controllers
as

1.3.2 SD-04, Drawings

as a. Panelboards

b. Transformers
as

1.3.3 SD-19, Operationand MaintenanceManuals

as a. Electrical Systems

1.3.3.1 Electrical Systems
all

Submit operation and maintenance manuals for electrical systems that provide basic data
relatingto thedesign,operation,and maintenance of the electrical distribution system.
This shall include:as

a. Single line diagram of the "as-built"electrical system. Indicate point of attachment
to existing building electrical system.

am

b. Schematicdiagramof electricalcontrolsystem.ReferenceSection16900,Controls
andInstrumentation.

it

c. Manufacturers'operatingandmaintenancemanualson activeelectricalequipment.

m 1.4 QUALITY ASSURANCE

In each standardreferred to herein, considerthe advisoryprovisions to be mandatory, as
am though the word "shall"has been substitutedfor "should"whereverit appears. Interpret

references in these standardsto "authorityhaving jurisdiction,"or words of similar
meaning, to mean ContractingOfficer.

im

PART 2 PRODUCTS

m
2.1 MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirementsof UL, wherem
UL standards are established for those items, and requirementsof NFPA 70.

2.2 CONDUIT AND FITYINGS
I

Shall be rigid steel (zinc-coated) conduit, rigid nonmetallicconduit, and liquid-tight
flexible conduit, conformingto the following:

It
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2.2.1 Rigid Steel Conduit (Zinc-Coated)
i

ANSI C80.1, UL 6.

2.2.2 Rigid NonmetallicConduit _i

PVC Type EPC-40, in accordancewith NEMA TC 2, or fiberglass conduit, in accordance
with NEMA TC 14. i

2.2.3 Liquid-Tight Flexible Metal Conduit, Steel

UL 360. i

2.2.4 Fittingsfor Metal Conduit, EMT, and Flexible Metal Conduit II

UL 514B. Ferrousfirings shall be cadmium-or zinc-coated in accordancewith UL 514B.

2.2.4.1 Fittings for Rigid Metal Conduit and IMC i

Threaded-type. Split couplingsunacceptable.
at

2.2.5 Fittings for Rigid Nonmetallic Conduit

NEMA TC 3. i

2.3 OUTLET BOXES AND COVERS

UL 514A, cadmium-or zinc-coated, if ferrous metal. UL 514C, if nonmetallic. Provide i
outlet box with plastic cover and UL listed as raintightwhile in use.

2.4 CABINETS, JUNCTION BOXES, AND PULL BOXES n

Volume greaterthan 1640 mL (100 cubic inches), UL 50, hot-dip, zinc-coated, if sheet
steel, i

2.5 WIRESAND CABLES

i
Wires and cables shall meet applicablerequirementsof NFPA 70 and UL for type of
insulation,jacket, and conductorspecified or indicated. Wires and cables manufactured
more than 12 months prior to date of delivery to site shall not be used. i

2.5.1 Conductors

ConductorsNo. 8 AWG and largerdiametershall be stranded. ConductorsNo. 10 AWG i
and smallerdiameter shall be solid, except that conductors for remote control, alarm, and
signal circuits, classes 1, 2, and 3, shall be stranded unless specifically indicated
otherwise. Conductorsizes and ampacitiesshown are based on copper, unless indicated i
otherwise. All conductors shall be copper.

i

_P
m
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m 2.5.1.1 EquipmentManufacturerRequirements

Whenmanufacturer'sequipmentrequirescopperconductorsattheterminationsorrequires
m copper conductors to be provided between components of equipment,provide copper

conductorsor splices, splice boxes, and other work required to satisfy manufacturer's
requirements.

m
2.5.1.2 MinimumConductorSizes

Minimum size for branch circuitsshall be No. 12 AWG; for Class 1 remote-controland
signal circuits, No. 14 AWG; for Class 2 low-energy, remote-controland signal circuits,
No. 16 AWG; and for Class 3 low-energy, remote-control, alarmand signal circuits,
No. 22 AWG.

2.5.2 Color Coding

m Provide for service, feeder, branch, control, and signaling circuit conductors. Color shall
be green for grounding conductorsand white for neutrals; except where neutrals of more
than one system are installed in same racewayor box, other neutral shall be white with

m colored (not green) stripe. Color of ungrounded conductors in differentvoltage systems
shall be as follows:

u a. 208/120 volt, 3-phase

(1) Phase A - black
it

(2) Phase B - red

m (3) Phase C - blue

b. 480/277 volt, 3-phase

m (1) Phase A - brown

m .(2) Phase B - orange

(3) Phase C - yellow

m c. 1201240volt, single phase: Black and red

2.5.3 Insulation

Unless specified or indicatedotherwise or requiredby NFPA 70, power and lighting wires
shall be 600-volt, Type THWN/THHN conformingto UL 83; remote-control and signal

m circuits shall be Type TW or TF, conforming to UL 83.

2.5.4 Bonding Conductors

ASTM B 1, solid bare copperwire for sizes No. 8 AWG and smallerdiameter; ASTM
B 8, Class B, strandedbare copper wire for sizes No. 6 AWG and larger diameter.

lid
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2.6 SPLICES AND TERMINATION COMPONENTS i

UL 486A for wire connectors and UL 510 for insulating tapes. Connectors for No. I0

AWG and smallerdiameterwires shall be insulated,pressure-type in accordance with UL _lll
486A or UL 486(2 (twist-on splicing connector). Provide solderless terminal lugs on
strandedconductors.

2.7 DEVICE PLATES i

Provide UL listed, one-piece device plates for outlets to suit the devices installed. Plates
installed in wet locations shall be gasketedand UL listed as raintightwhile in use. i

2.8 RECEPTACLES
i

UL 498 and NEMA WD 1, general grade, heavy-duty, grounding-type. Ratings and
configurationsshall be as indicated. Bodies shall be of ivory thermosetting plastic
supportedon a metal mounting strap. Dimensional requirementsshall be per NEMA i
WD 6. Provide screw-type, side-wired wiring terminals. Connect grounding pole to
mounting strap. Duplex receptaclesshall be 15 amperes, 125 volts, No. 5242.

Ill
2.8.1 WeatherproofReceptacles

Receptacle shall be UL listed for use in "wet locations with plug in use." i

2.8.2 Ground-Fault Circuit Interrupter (GFI) Receptacles

UL 943, duplex type for mountingin standardoutlet box. Device shall be capable of i
detecting currentleak of 6 milliamperesor greater and tripping per requirements of
UL 943 for Class A GFI devices.

In

2.9 PANELBOARDS

UL 67 and UL 50. Panelboardsfor use as service disconnecting means shall additionally II
conformto UL 869. Panelboards shall be circuit breaker-equipped. Design shall be such
that individualbreakerscan be removed without disturbingadjacentunits or without
loosening or removing supplementalinsulationsupplied as means of obtaining clearances i
as required by UL. Where "space only" is indicated,make provisions for furore
installationof breakersized as indicated. Panelboard locks shall be keyed same.
Directoriesshall indicateload served by each circuit of panelboard. Directories shall also i
indicate source of service (upstreampanel, switchboard, motor control center, etc.) to
panelboard. Type directories and mount in holder behind transparent protective covering.

mi
2.9.1 Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit currentrating equal to the
short-circuit currentratingof the panelboard in which the circuit breaker shall be mounted. Ill
Breakerterminalsshall be UL listed as suitable for type of conductorprovided. Series

rated circuit breakers and plug-in circuit breakers are unacceptable.

l
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m 2.10 MOTOR CIRCUIT PROTECTORS (MCP)

Motor circuit protectors;NEMA AB 1 and UL 489. MCPs shall consist of an adjustable
m instantaneous trip circuit breakerin conjunction with a combinationmotor controller which

providescoordinatedmotorcircuitoverloadandshortcircuitprotection.MCPsshallbe
ratedin accordancewithNFPA70.

mt

2.11 TRANSFORMERS

am NEMA ST 20, generalpurpose,dry-type, self-cooled, ventilated. Provide transformers in
NEMA 3R enclosure. Transformershall have 220 degrees C insulation system for
transformers 15 kVA andgreater, and shall have 180 degrees C insulation for transformers

mm rated 10 kVA and less, with temperaturerise not exceeding 150 degrees C under full-rated
load in maximumambientof 40 degrees C. Transformer of 150 degrees C temperature
rise shall be capableof carryingcontinuously 100 percentof nameplatekVA without

m exceeding insulation rating. Transformersshall be quiettype with maximum sound level
at least 3 decibels less than NEMA standardlevel for transformer ratings indicated.

2.12 MOTORS
m

NEMA MG 1 hermetic-type sealed motor compressorsshall also comply with UL 984.
Provide the size in termsof kW (HP), or kVA, or full-loadcurrent, or a combination of

m these characteristics, and other characteristics, of each motor as indicated or specified.
Determine specific motorcharacteristicsto ensure provision of correctly sized startersand
overload heaters. Motors for operationon 208-volt, 3-phase circuits shall have terminal

Ill voltage ratingof 200 volts, and those for operation on 480-volt, 3-phase circuits shall have
terminalvoltage rating of 460 volts. Motors shall be designed to operate at full capacity
with voltage variation of plus or minus 10 percent of motorvoltage rating.

Ill
2.12.1 High Efficiency Single-Phase Motors

n Single-phase fractional-horsepoweralternating-currentmotors shall be high efficiency types
corresponding to the applicationslisted in NEMA MG 11.

m 2.12.2 High Efficiency Polyphase Motors

Polyphase motors shall be selected based on high efficiency characteristics relative to the
applications as listed in NEMA MG 10. Additionally, polyphase squirrel-cagemedium

m inductionmotors with continuousratings shall meet or exceed energy efficient ratings in
accordancewith Table 12-6(2of NEMA MG 1.

m 2.12.3 Motor Sizes

Provide size for dutyto be performed_not exceeding the full-load nameplate currentrating
m when driven equipmentis operatedat specified capacity undermost severe conditions

likely to be encountered. When motor size provideddiffers from size indicated or
specified, makeadjustmentsto wiring, disconnectdevices, andbranch circuit protectionto

m accommodateequipment actuallyprovided.
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2.13 MOTOR CONTROLLERS It

UL 508, NEMA ICS 1, and NEMA ICS 2. Controllersshall have thermal overload

protectionin each phase andshall have one sparenormallyopen and one spare normally _11
closed auxiliary contact. Magnetic-qrpemotor controllersshall have undervoltage
protection when used with momentary-contactpushbutton stations or switches andshall
have undervoltage release when used with maintained-contactpushbuttonstations or
switches.Whenusedwithpressure,float,or similarautomatic-typeor maintained-contact 11
switch, controller shall have hand/off/automatic selector switch. Connectionsto selector
switch shall be such that only normal automaticregulatorycontrol devices are bypassed
when switch is in "hand"position. Safety control devices, such as low and high pressure It
cutouts, high temperaturecutouts, andmotor overload protective devices, shall be
connected in motor control circuit in "hand"and "automatic"positions. Control circuit
connectionsto hand/off/automaticselectorswitchortomorethanoneautomaticregulatory It
control device shall be made in accordance with indicated or manufacturer's approved
wiringdiagram.Foreachmotornotin sightof controlleror wherecontroller
disconnecting means is not in sight of motor location and driven machinery location, m
controller disconnecting means shall be capableof being locked in open position.
Overload protectivedevices shallprovide adequateprotectionto motor windings; be
thermal inverse-time-limit type; and include manualreset-o!pepushbuttonon outside of a
motor controller case. Cover of combinationmotor controller and manual switch or
circuit breakershall be interlockedwith operatinghandle of switch or circuit breakerso

that cover cannot be opened unless handle of switch or circuit breakeris in "off' position. It

2.13.1 Control Circuits

Control circuits shall have maximumvoltage of 120 volts derived from control transformer
in same enclosure. Transformersshall conform to UL 506, as applicable. Transformers,
other than transformers in bridge circuits, shall have primaries wound for voltage available
and secondaries wound for correctcontrol circuit voltage. Size transformers so that 80 ill
percent of rated capacity equals connected load. Provide disconnect switch on primary
side. Provide fuses in each ungroundedprimaryfeeder. One secondary lead shall be
fused; other shall be grounded, lit

2.13.2 Enclosures for Motor Controllers

am
NEMA ICS 6.

2.14 TELEPHONE SYSTEM R

Provide system of telephone wire-supportingstructures,including: conduits with pull wires
and other accessories for telephone service to the main control panel. R

2.15 GROUNDING AND BONDING EQUIPMENT

UL 467. Groundrodsshall be copper-clad steel, with minimumdiameter of 19 mm m
(3/4 inch) andminimumlength of 10 feet.

Ill

It
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" 2.16 NAMEPLATES

Provideas specifiedin Section16011,"ElectricalGeneralRequirements."
am

2.17 TRANSIENTVOLTAGESURGESUPPRESSOR

am SurgeProtectormeetingANSI/ISEEC62.41-1991andUL 1449Standards(ClassB
Category).Surgeenergycapability,8/20microsecond,perphase:1520joulesminimum,
multipleMetalOxideVaristordesign. NEMA4 enclosurewithphasestatuslamps

am indicatingoperation.

PART3 EXECUTIONam

3.1 INSTALLATION

am
Electricalinstallationsshallconformto requirementsof NFPA 70 andto requirements
specified herein.

am 3.1.1 UndergroundService

Undergroundservicefeederconductorsand associatedconduitto thetreatmentsystem
m mainpanelboardshallbe continuousfromtheexistingserviceentranceequipmentlocated

in the designatedbuilding.

Ill 3.1.2 ServiceEntranceIdentification

Serviceentrancedisconnectdevices,switches,and enclosuresshallbe labeledand
identifiedas such.

3.1.3 WiringMethods
lit

Provideinsulatedconductorsinstalledin rigidsteel conduitfor all exposedwiring and
PVC, rigidnonmetallicconduitfor wiring below grade, exceptwherespecificallyindicated

ii or specifiedotherwiseor requiredby NFPA70 to be installedotherwise. Grounding
conductorshallbe separatefrom electricalsystemneutralconductor.Provideinsulated
greenequipmentgroundingconductorfor circuit(s)installedin conduitand raceways.
Minimumconduitsize shallbe 16 mm(1/2 inch)in diameterforlow voltagelightingand
powercircuits.

3.1.4 ConduitInstallation
am

Run conduitsas indicatedontheplans. Minimumburialdepthof 18".

m 3.1.5 Boxes, Outlets,andSupports

Provideboxesinwiringandracewaysystemswhereverrequiredforpullingof wires,
m makingconnections,andmountingof devicesor fixtures. Boxesfor metallicraceways

shallbe cast-metal,hub-typewhenlocatedin wetlocations,whensurfacemountedon
outsideof exteriorsurfaces.

am
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3.1.6 ConductorIdentification Ill

Provide conductor identificationwithin each enclosure where tap,splice,or terminationis

made. For conductorsNo. 6 AWG and smaller diameter,color coding shall be by _i
factory-applied,color-impregnatedinsulation. For conductors No. 4 AWG and larger
diameter, color coding shall be by plastic-coated,self-sticking markers;colored nylon
cable ties andplates; or heat shrink-typesleeves.

m

3.1.7 Splices

Make splices in accessiblelocations. Make splices in conductors No. 10 AWG and i
smallerdiameter with insulated, pressure-type connector. Make splices in conductors
No. 8 AWG and larger diameterwith solderless connector, and cover with insulation
materialequivalent to conductorinsulation, i

3.1.8 Electrical Penetrations

m
Sealopeningsaroundelectricalpenetrationsthroughwallsusinga firestoppingmaterial.

3.1.9 Groundingand Bonding i

In accordancewith NFPA 70. Ground exposed, non-current-carrying metallic parts of
electrical equipment,metallic raceway systems, groundingconductorin metallic and It
nonmetallic raceways, and neutralconductorof wiring systems.

3.1.10 EquipmentConnections
i

Provide power wiring for the connectionof motors and control equipmentunderthis
section of the specification. Except as otherwisespecifically noted or specified, automatic
control wiring, control devices, and protective devices within the control circuitry are not i
included in this section of the specificationsbut shall be provided under the section
specifyingthe associated equipment.

m
3.2 FIELD QUALITY CONTROL

Furnishtest equipmentandpersonneland submitwrittencopiesof test results. Give i
ContractingOfficer5 workingdaysnoticepriorto systemtesting.

3.2.1 DevicesSubjectto ManualOperation i

Eachdevicesubjectto manualoperationshallbe operatedat leastfive times,
demonstratingsatisfactoryoperationeachtime. i

3.2.2 600-VoltWiringTest

i
When,andif directedby the ContractingOfficer,performinsulationresistanceteststo
wiringrated600 volt andless to verify that no shortcircuitsor accidentalgroundsexist.
Performinsulationresistancetestson wiringusinginstrumentwhichappliesvoltageof

,, approximately500 volts to providedirectreadingof resistance.Minimumresistanceshall i
be 250,000ohms.

16402-12 _w_f.__\l_,_-_
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3.2.3 GFI ReceptacleTest
am

Test GFI receptacleswith a "load" (such as a plug in light) to verify that the "line" and
,my "load_ leads are not reversed.

END OF SECTION
mm

am
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it

SECTION 16900

CONTROLS AND INSTRUMENTATION
m

PART 1 GENERAL

am 1.1 DESCRIPTION

1.1.1 Thissectioncoversthedesign,fabrication,assembly,testing, installationand
m placementinto operationof the completecontroland instrumentsystem.

1.1.2 The control andinstrumentationsystem shall be comprisedof the individual sub-
systems and componentsnecessaryto meet the functionalrequirementsof the

m treatmentprocess as specified in the operationalplan. The control and
instrumentsystem unitprocesses are as follows:

m a. Extraction piping system.

b. SVE/AS control system.

" c. CatalyticOxidizer.

d. Air sparge system.
Ill

1.1.3 The process instrumentdiagramindicatesthe functionalrequirementsof the
overall control system and the basic configurationof insmunents. Process
connectionsfor field instrumentsand wiring not indicatedon the diagramsor

" itemized herein areto be provided as required for complete operation of all
control and instrumentsystems.

. a. Provideall accessoriesnot itemizedbutrequiredto meetthe operational
plan of the controlandinstrumentationsystem.

1.2 QUALITY ASSURANCE
im

1.2.1 Equipmentspecified in this section shall be provided as a complete control and
instrumentsystem by one control supplier. The supplier shall be familiar with all

,. related electricalsystems and shall assume complete responsibilityfor engineering
and furnishing the system, advising the contractor on technical mattersand
certifying the correctnessof the installation. The supplier shall also be
responsible for calibratinginstrmnents,performingloop checks, testing,

m documentingand startingup the complete control and instrumentsystem.

1.2.2 The control supplier shall be responsible for providing the programmable
m controller with all programmingrequired to meet the operationalplan. This

responsibility shall also include the following:

a. Simulated factory testingof the program.
m

b. Field testing of the program.

,. c. Programdocumentationincludinga printedversionand electronicfile.

d. Trainingof the Ownerin the use of theprogrammablecontroller.

m_
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m

1.2.3 The Contractor shall be ultimately responsible for a complete and coordinated

control and instrumentsystem which shall performthe specified functions. The _D iContractorshall coordinatework on this systemwith the control supplier such
thatthe following are provided:

a. All componentsprovidedunder this section are properlyinstalled according IIto the manufacturer'srecommendations.

b. The proper type, size andnumberof control wires with their conduits are
provided and installed, i

c. Proper electric power circuits are provided for all components and systems.
i

1.2.4 Coordinatecomponentsspecified in this Section with materials specified in
Section 16920.

1.3 SUBMITTALS i

1.3.1 SD-02, Manufacturer'sCatalogData
m

Before any components are fabricatedor integrated into panels to be wired or shippedto
the site, furnishto the Engineerandreceive his review of five copies of Shop Drawings
includingfull details, catalog cut sheets and any such other descriptive matter as may be m
requiredto fully describe the equipmentand to demonstrateits conformityto these
Specifications.

1.3.2 SD-04, Drawings 1

Shop Drawings as specified in this Section and Section 01340 shall include the following
information to fully describe the systems. Ill

a. Catalog information with descriptiveapplicationliteratureon all major
constituents of the control and instrumentsystem as defined in this i
Specification.

b. Specificationdata sheets on all componentsof the control and instrument ill
system. Cite specific featuresfor each component and assign it with a name
tag designation.

c. Fabricationdrawingsand catalog informationfor all control panels and i
enclosures.

d. Elementarywiring diagramsof prewired panels and consoles indicating i
wiring to all instrumentsand electricaldevices.

e. Interconnectingwiring diagrams indicatingall componentand panel terminal ill
board numbers. These diagramsare to be coordinatedwith the
manufacturersupplied motor control center wiring diagramsfor proper
interfacewiring.

m
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_, Present Shop Drawings in a clear and thoroughmannerclearly marking each copy to
identify pertinentproductsand models. Individuallyannotatecatalog cut sheets to

m identify applicableitems.

1.3.3 SD-19, OperationandMaintenanceManuals.
m

Submit completeOperationand MaintenanceManuals. Reference Section 01340.

B
PART 2 PRODUCTS

2.1 PRIMARY PLC CONTROL PANEL
Ii

2.I.1 ProvidetheprimarysystemPLC controlpanelconsistingofasingle-door
enclosurecompletewithallinstrumentandcontrolcomponents.

m

2.I.I.I The enclosureshallbeconstructedfrom14gaugesteelhaving
continuouslyweldedseamswithbodyanddoorstiffenersfromproper

-, rigidity. The enclosure shall meet NEMA 4 requirements.

a. Provide 12 gauge steel interior back panel for mounting all
electrical equipment.roll

b. Provide a cylinder-typelock with a t-type door handle.

m c. Following fabrication, the panel section shall be decreased,
bonderized, finished smooth with epoxy filler, sanded and
sprayedwith a rust inhibiting alkydprimer.

Ill
2.1.2 Arrange components in the panel in a neat mannercorresponding with status

devices located on the enclosure door. Arrange components on the enclosure
door as indicated on the drawings.II

a. All electricalwiring within the panels shall be suitable identified, bundled
andbound withplastic slip lock straps terminatedon numberedterminal

" strips.

b. Use #16 AWG stranded control wires with 1/64 inch type MW
m thermoplasticinsulation. All wires to be identified at both ends with Brady

adhesive wraparound markers.

m c. Identify the terminalends of control wires by numberwhich shall conform
to the wiring connections shown on the Shop Drawings. Terminate
connections within the panel at the bottom of the panel on terminalblocks
with all external connections properly identified for field connections.m

2.2 PROGRAMMABLE CONTROLLERS

m 2.2.1 Provide programmablecontrollersystems complete with power supply,
processor, input/outputinterface, all mounting racks, cables, connectors and
miscellaneous devices needed for complete functional assemblies.

II

16900-3 ___\1_
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m

2.2.1.1 All components shall be from a family of modular equipment
exhibiting the following environmental characteristics.

a. Operationaltemperature:0-60°C.

b. Operationalhumidity: 5-95% non-condensing, m

c. EMI immunityper IEEE 472-1974.

d. Shockandvibrationresistant. II

2.2.2 Provide the PLC andI/O rackswith power supplies exhibiting the following
characteristics: m

a. Primarypower - 98-132 VAC, 47-63 Hz (nominal 120 VAC @ 60 I-Iz).
m

b. Internalconstantvoltage source capableof withstandinghigh voltage spikes
and brownoutswithout externalprotection.

c. Provides all voltages requiredby controllerand/or local rack mounted Ii
auxiliarydevices and I/O.

d. Distribute power on local rack backplanebus. m

e. Front mountedon/off switch, line fuse, andpower on/status indicators.

f. Clearly identified and protected power terminals. I

2.2.3 Provide the PLC with sufficient numberof input/outputmodules to accommodate
design requirements. Provide modules for system with the following IN
characteristic:

a. Suitablefor harsh environment, meet IEEE 472 surge standards. II

b. Utilize high density modules whereverpossible.

c. Front mounted point status indicatorsfor each I/O point, m

d. Provide 20 percent spare digital inputsand outputs with a minimumof four
points of each type. IN

e. Provide two spare analog inputs andone spare analog output.
m

f. Locking tab or screw to preventunintentionalmovement of module.

g. Removable screw terminalwiring connectorsto ease in wiring modules, ill

h. Outputmodels shall be provided with self containedfuses for overloadand
short circuit protectionof the module. Modules shall have an indicatorthat
shows fuse status, m

_P
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I

i. Isolation shall be used between all internal and external power circuits.
_' This isolation shall meet the minimumspecificationof 1500 VRMS.

j. I/O addressingshall be flexible and configuredvia software setup.

_ 2.2.4 Provide the PLC with a mountingrack exhibiting the following characteristics:

a. Mounting slots for the PLC, power supply and all I/O.

b. Provide 10 percentspare slots per rack with a minimumof two slots.

c. Capableof each slot being keyed, so as to allow only a single type of
module to be insertedin any given slot.

d. Compatiblewith all controllers,power supplies, I/O and auxiliary rack
m mounted devices.

e. Inmultipleracksystem,all racksare to be identical.

m 2.2.5 The programmablecontrollershall exhibit the following characteristics:

a. 8K CMOS RAM memory, EEPROMbacked completely.
lib

b. 16 bit word structure.

c. Built-in real time clock calendar, 5 year lithium battery backed.

d. Memory protect keyswitch.

m e. Two front mountedprogrammingand interfacing ports.

f. Front mountedLED's to indicateprocessor, remote I/O and battery status.
Q

g. Self-diagnostics anderrorchecking.

n h. Address a minimumof 256 I/O.

2.2.5.1 Ability to connect to a data communicationnetworkvia a leased line

telephone modem.

a. Hosted network, minimum 19.2k baud.

" b. Computerand/or graphics interfacecommunications.

c. Frontmounted, easily accessible connections.

d. Utilizing low cost reliable cabling.

e. Minimum networklength 1500 feet.

2.2.5.2 Ability to connect to a local operatorinterface panel with front
q_' mounted connections.

16900-5 _Pg_,,,_,\I_X_2_-_V,r
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m
2.2.5.3 Programming andexecution.

a. User programmedin ladderlogic, and predefinedfunctions Ill
including:

1) Relay logic.

2) Timers.

3) Counters. a

4) Oneshots.

5) Latches. i

6) Mathwithminimumofaddition,subtraction,

multiplication, division and squareroot. U

7) Data conversion.

8) Comparison: =, <, >. i

9) Data transfer.

10) Sequencerfunctions. U

11) Subroutines.
I

12) MCR functions.

13) Word, table, andfile instructions, i

14) PID control with up to 8 loops.

15) Floating point math and word storage.

b. Scan rate, typical 1 ms per K of user program.

c. Programmable from either the PLC communication port or i
overdial-uptelephonelines.

2.2.6 SizesystemI/O requirementsasnecessaryforsystemrequirement.Referto
wiringdiagrams.Usethisonlyas a referenceforminimumI/O requirements.

2.2.7 Accessories.
i

2.2.7.1 Constantvoltagesourceforcleanpowerto PLCI/O rackandI/O.

a. Provide a constantvoltage source transformer, single-phase, It
sized to allow minimum 250 VA over nominal load for the
PLC system.

b. Manufacturer. m

1) Sola. _IP
Ill
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I

2.2.7.2 Provide a telephonemodem which shall reside in the PLC control
cabinet, two matching modems for use at the base maintenanceoffice

m and a fourthmodem for use by the Engineer. They shall all exhibit
the following characteristics:

a. Fully Hayes compatible
am

b. Meets CCITI"V.32 and Bell 212A & 203 standards.

c. MNP Class 5 Data compression.

d. AutomaticError detection, speed detection and fallback.

m
e. Ability to communicateover dial-up and leased lines.

f. Serial cable for connectionto the PLC.
t

2.2.8 Documentation.

ml a. Provide four complete sets of assembly and installationmanuals for all
equipment.

b. Provide four completesetsof programmingmanuals for processor and
Im intelligent I/O modules.

2.2.9 Provide a recommendedspare parts list for complete system.
m

2.3 PROGRAMMABLECONTROLLERPROGRAMMING SOFTWARE

Ill 2.3.1 Provide a software packageused to programthe PLC exhibiting the following
characteristics:

2.3.1.1 Develop and edit program off-line and on-line using an IBM-AT
n compatiblepersonal computer.

2.3.1.2 Complete ladder annotation.
II

a. Minimumof 24 characters in 3 rows for description of each
instruction.

a b. Rungdescription.

c. Long detaileddescription.
lul

d. Page titles.

m e. Coil-rungcross references.

2.3.1.3 Complete cross reference report.

a a. Bitcrossreference.

q_' b. Timercrossreference.
Ill
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Ill
c. Countercrossreference.

\

d. Word cross reference.

2.3.1.4 Rack I/O location report.

2.3.1.5 Data table utilizationreport, ill

2.3.1.6 Undescribedinstructionreport.

2.3.1.7 Unused instructionreport. Ill

2.3.1.8 Ability to monitor andprogramover dial-uptelephoneline, using
modems. III

2.3.2 Provide all hardware,cards, cables, keys, manuals, etc. required to program,
edit and monitor logic both on-line and off-line.

I

2.3.3 Provideone completeset of manualsand softwareto engineer within one week of
shop drawing acceptance.

iI
2.3.4 Providecomplete and extensive operatingand troubleshootinginstructions

pertainingto software use.

2.3.5 Provide three complete sets of manuals pertainingto the use of the programming iii
and documentationsot_ware.

2.4 LOCAL OPERATOR INTERFACEPANEL in

2.4.1 Provide an industrialterminalwith a CRT, integral key sealed membrane keypad,
integral ten functionkey keypadthatis directlycompatible(no separate module
between the terminaland modbus) with Modicon programmablecontroller. Ill

2.4.1.1 The terminalshallbe NEMA 4X, panel mounted with sealed
membranedataentry keypads and impact resistantLexan CRT shield. Ill

2.4.1.2 Screenformat.

a. 25 rows x 80 characters. Ill

b. 5x7 characters in 8x10 cells.

2.4.1.3 Characterset. R

a. Full ASCII characterset.
m

b. Thin line and block graphics.

c. Large andsmall process graphic symbols, ii

2.4.1.4 Serial interface.

a. Standarda synchronousRS~232C. m

b. Baudrates: 300-19.2 k.
im

16900-8 ___1_o_v_
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R

2.4.1.5 Miscellaneous.

m a. Tamperproof password security.

b. Built-in self diagnostics.

m 2.4.1.6 ApprovedManufacturers:

2.4.2 Provide all hardware,cards, cables, keys, manuals, etc. requiredto program,
m edit andmonitor system.

2.5 PERSONAL COMPUTER MAINTENANCEOFFICE
I

2.5.1. Provide a DOS-based personal computersystem exhibitingthe following
characteristics.

I
a. Provide a Pentiumprocessor with a clock speed not less than 75 MHz.

b. Minimum 16 MB of RAM.
m

c. 51,4"1.2 MB floppy drive.

.. d. 3_h"1.44 MB floppy drive.

e. 1 GB hard drive.

m f. 240 MB externaltape backupunit, Colorado Memory Systems Trakker 250
MB.

m g. 4 available I/O expansionslots.

h. Real time clock with batterybackup.

m i Floppy and hard disk controllers.

j. 220 watt power supply andfan.

in k. Minimumof two serial ports and two parallel ports and mouse port.

1. 101 key enhancedkeyboard.
i

m. 17" VGA monitorwith resolutionof not less than 1024 x 728.

i n. VGA graphicsadapter cardsupportingresolutionsof not less than 1024 X768 with 1 MB on board.

o. Microsoftor compatible2-buttonbus mouse.
m

2.5.2 Provide an alarm printerfor the OperatorInterfacesystem meeting the following
specifications.

Ill
a. Supportedwith drivers by the specified Operator Interfacesoftwarepackage.

b. 24 pin dot matrix or inkjet type transfer.
g
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i
c. Print speed of no less than 200 cps in draft mode.

d. Tractor feed (if applicable). _1i

e. Printup to 80 characterswide.

f. Centronicsparallel interface.

g. Provide with printerstandandpaper guiding rack.

h. Provide with 2 years supply of ribbonsor toner cartridges. Ill

i. ApprovedManufacturer.
Illl

1). Epson.

2). ApprovedEqual. m

2.5.3. Providea reportprinterfortheOperatorInterfacesystemmeetingthefollowing
specifications.

m
a. Supported with drivers by the specified OperatorInterface software package.

b. Color inkjottype transfer. Ill
c. Print speed of no less than 200 cps in draftmode.

d. Single sheet feed, 200 sheet tray capacity minimum. Ill

e. Print up to 80 characterswide.

f. Centronicsparallelinterface, n

g. Provide with 2 years supply of cartridges.

h. Approved Manufacturer. Ill

1). Hewlott Packard.
Ill

2). Canon.

3). Approved Equal. m

2.6 DATA ACQUISITION AND SUPERVISORY CONTROL

2.6.1 The dataacquisitionand process control soRware shall be an icon-based, mouse- Ill
driven, multitasking,MS-Windows compliant software system. The software
shall have object-orientedgraphics with a fully integrated Control Strategy
builder andRuntimesoftware packages which includes: Ill

a. Operator displaybuilder.

b. Configurationmanager, g

c. Report generator/datalogger.
I
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d. Alarm monitoring, supervising andlogging.

m e. Dynamicreal-timeandhistoricaltrending.

f. Connectivityand n_working.

m Thesoftwareshallsupportthehardwareselected. No additionalprogramming
beyondthatwhichis alreadyprovidedby the softwarevendorshall be required.

m 2.6.2 Device Driver(s) / CommunicationsInterfacing

The software package shall be provided with the necessary device drivers to
provide high speed communicationsbetween the PLC and the computer. The

m device driver will most likely utilize the Windows DDE communicationschannel
to bring the informationinto the operatingenvironmentfor use by the interface
package.

U
The device drivershall not require any high level programming. The driver shall
only require an initial configurationto layout anddefine memory address
locations within the PLC thatare required for the interface software package.

/I Once configured, the driver shall not requireany furtherwork other than that
associatedwith addingor modifyingtags or locations.

m The operator interface software package shall communicate with the device driver
to access the memory locations within the PLC and shall utilize that information
to updatethe statusof its own internaldatabasefor those tags or locations. The
device driver and interfacepackage shall together monitor the communications

m and in the event that communications is lost or not complete shall provide the
system with status or alarmmessages describingthe fault or error.

m The interfacepackage and device driver combinationshall be a combinationthat
has been utilized successfully in similar applications. It shall be field proven and
shall provide a high level of reliability. It shall be the responsibilityof the Seller
to provide projectreferences where the combinationof device driver/interface

g package has been utilized on no less than three other sites.

The devicedrivershallbe the sameor similarto that manufacturedby Radisys
m for this typeof application.

2.6.3 OperatorDisplay Builder

m The operatordisplay builder shall provide capabilities for creating custom
displays, reportsand recipes, specific to the applications. Object-oriented
graphics capability is required.

The displaybuilder must be compatible with the video monitors selected for the
control system and must support mouse-driven operatorinteractions.

" A minimumof 200 screens shall be provided. The display buildershall be
capable of the following functions, as a minimum:

n a. Create custom symbols

q_, b. Color fills
im
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m
c. Display animation

d. Trend variables

e. Dynamicreports

The followingminimumfunctionsshallbe available: i

a. Draw

b. Erase i

c. Circle
m

d. Rectangle

e. Line
i

L Colorfill

g. Curvefitting l

h. Rotating

i. Overlaying i

j. Dragging

k. Copying i

]. Zooming
i

m. Panning

The operatordisplaybuildershallhaveat least 100levelsof passwordsecurityto I
provideselectiveaccessto systemoperationsandcontrolstrategiesconfiguration.

2.6.4 ConfigurationManager
i

Theconfigurationmanagershallallow theoperator,with the properlevel of
password,to graphicallycreateandeditdataacquisitionand controlstrategiesas
required. /

An extensivealgorithm,functionblocklibraryor scriptsshallbe availablein the
software including:

i

a. I/O / Tagnamedefinition.

b. Calculation0cad/lag, dead time, characterizer,filter), i

c. Booleanlogic(AND, OR, exclusiveOR, NAND,NOR,Pulse,Flip-Flop).

d. Arithmeticoperation(+, -, x, +). l

e. Integrationanddifferentiation. _.
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f. Batch functions (ramp, sequencer, on-delay and off-delay timer, single shot,
counter).

g. String/variablemanipulation.

m h. Reportgenerator/datalogger.

Databasetagnamesshall be defined in English with the capabilityto give
meaningfidnames to tags. The tagnames shall be capableof names a minimum

al of 16 characterslong.

A report generator/datalogger shall allow a minimumof 100 tags to be logged,
m either in user-definedevents or conditions, or in a long term historical collection

file system. Logs shall be printed periodically, on demand, or upon event
changes. The reportgenerator/datalogger shall produce reportsin an ASCH or
user-defined format.

m

The report files can be printed, displayed, stored on the disk or backup tape.

m 2.6.5 Alarm Monitoring, Supervising and Logging

The alarm supervisorshall be capableof handling up to 500 alarms, depending
on the availablememory size. The alarm supervisor shall supportanalog and

m floating point, as well as digital alarms.

The alarm supervisor shall prioritizethe alarm, allow the alarmsto be masked
m during start-up, sort alarmsby time andpriority, group all alarms into user-

defined alarm groups, alert the operatorof alarm conditions, display the alarm
conditionand its message, display a summaryof all active messages within a
group, acknowledge and clear single alarmsor alarm groups, log alarm in a

m historical file, and print alarm and the message.

2.6.6 Dynamic Real-timeand HistoricalTrending

nl Trending of user-defined analog or digitalvariables shall be provided on a real
time and historical basis. The trending package shall allow trendsof variables to
be stored on a timed, interval-driven or on a triggered, event-drivenbasis. A

m minimumof five trended variables at a time shall be displayed on the video
displays.

The time interval and sample rate shall be user-selectable for each trend. When
m displayinghistorical trends, different sets of data can be viewed by using function

keys to "pan"horizontallythroughtime or "zoom." Trending files shall
manually be transferred to the tape drive for archiving the data alarm when

m available memory space is reached. The formatof the trend or historical log
files shall be CommaDelimited Format(CDF) or another formatwhich is
common and is importableinto most popular spreadsheetand databasepackages.

am
2.6.7 Connectivity & Networking

The supervisorycontrol and dataacquisitionshall be 100% compatiblewith
l/ standardoffice type local area networks. The system shall allow access to the

data, file transfer andalarm messages to be passed on to all video displays and
q_, devices in a network.

Ill
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2.6.7 InterfacetoWindows-based Software

The supervisorycontrol anddataacquisitionsoftware shall be compatible with Ill
Microsoft Windows (latest release) andshall supportthirdpartyWindows-based
software, such as Microsoft Word, EXCEL and Lotus 1-2-3 via Dynamic Data

Exchange (DDE). i

2.7 GAGE PRESSURE TRANSMITTER

Ii2.7.1 Provide sealed gage pressure transmitters for gage pressure measurement of a gas
(air mixed with gasoline vapors). Transmitter measurement capsule shall consist
of a thin-film metallic resistance sensing element and a diaphragm seal.

ms

2.7.2 Gage pressure transmitters shall meet the following functional specifications.

a. Power supply: 18-32 VDC, no-load II

b. Output: 4-20 mA d-c, two-wire
n

c. Lightningsuppression: 500 wattsfor 1 ms; 8.5 amppeak surge currentat 1
ms; 36 volt minimumclampingvoltage

Ill
d. Approvals: FM approval Class 1, Division 1, groups B, C, andD. NEMA

4 housing.

e. Span and Zero: continuouslyadjustable

f. Operating temperature: -40* to 180*F
m

g. Turndown ratio: 3:1

h. Accuracy: +0.25% of calculated span includingthe combined effects of I
linearity, hysteresis, and repeatability

i. Range: reference instrumentwiring diagrams m

2.7.3 Gage pressure transmitters shall meet the following physical specifications:
n

a. Constructionmaterials: Electronichousing shall be 304 stainless steel.
Process diaphragm shall be Hastelloy C-22. Process flange shall be
stainless steel. Ill

b. Process connection: lh" NFF with reducing bushing 'h" to %" NFF

c. Electricalconnection: _h" conduit II

d. Tagging: stainless steel tag engraved to matchPID designation Ill

2.7.4 Provide gage pressure transmitters for the following instrmnents:

Im
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2.8 DIFFERENTIAL PRESSURE TRANSMITTER
qr

m 2.8.1 Provide differentialpressuretransmittersfor measuringthe differential pressure
of gases. Transmittermealsurementcapsule shall consist of two measuring
diaphragmsand a vapor filled thin-film metallic resistance elementdeposited on a

-- flexing beam.

2.8.2 Differentialpressuretransmittersshallmeetthe followingfunctional
m specifications.

a. Power supply: 18-32 VDC, no-load
I

b. Output: 4-20 mA d-c, two-wire

m c. Lightningsuppression:500 wattsfor 1 ms; 8.5 amppeaksurgecurrentat 1
ms;36 volt minimumclampingvoltage

d. Approvals: FM approvalClass 1, DivisionI, groupsB, C, andD.
m NEMA4 housing.

e. Span and Zero: continuouslyadjustable

f. Operatingtemperature: -40° to 180°F

m g. Turndownratio: 3:1

h. Accuracy: +0.25% of calculatedspan including the combined effects of
In linearity, hysteresis, andrepeatability

i. Range: reference instrumentwiring diagrams
ms

2.8.3 Differential pressure transmitters shall meet the following physical specifications:

m a. Constructionmaterials: Electronic housing shall be 304 stainless steel.
Process diaphragm shall be Hastelloy C-22. Process flange shall be
stainless steel.

m b. Process connection: '_" NPT

c. Electrical connection: ',_" conduit
I

d. Tagging: stainless steel tag engraved to match PID designation

m 2.8.4 Providedifferentialpressuretransmittersforthe followinginstruments:

2.9 TEMPERATURE TRANSMITTERS
III

2.9.1 Provide RTD detectors, thermowells, detector heads, and temperature
_' transmittersforthe specifiedtemperatureranges.

II1
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2.9.2 Providecoil-of-wire RTD detectorscomplete withthermowell for the specified
piping ¢onfiguratiom and temperaturerange.

2.9.3 ProvideRTD temperaturetransmittersdesigned for mounting in the detector
head. Transmittershall meet with the following specifications.

i
a. Power: 11-42 VDC

b. Output: 4-20 mA d-c Ill

c. Input: RTD 2W

Ill
d. Mounting: unit mountedwith explosion proof Class 1, Division 1 enclosure

e. Inputrange: reference instrumentwiring diagrams ii

2.9.4 Providecomplete temperaturetransmitterassemblies for the following
instruments:

II

2.10 PRESSURE SWITCH

2.10.1 Provide adjustableset point pressureswitches with adjustabledeadband with two ill
(2) SPDT switches, 15 amp, 120 volt.

2.10.2 Referencethe instrumentpanel wiring diagrams for the pressure switch operating Ill
range, the adjustabledeadbandrange, and the switch enclosure rating.

I
PART 3 EXECUTION

3.1 INSTALLATION IIi

3.1.1 Coordinate all equipment and services provided under this section with electrical

equipmentfurnishedunder other sectiom of this Specification. Ill

3.1.2 Installall componentsas listed in this Specificationmaking all electrical
connections in accordancewith the Drawings andlorwith accepted
manufacturer'sShop Drawings, if they differ, at no extra cost. ill

3.2 TESTS
I

3.2.1 The control instrumentsupplier shall check the control instrumentsystem
components to verify proper installationanddeterminewhether the systems are
ready to operate as specified, l

3.2.2 All setpoint settings shall be checked and tabulatedand their operation
demonstrated priorto a complete system check (e.g., conta_ closures, alarms, l
interlock functions).

Ill
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ill

3.2.3 A functionalacceptancetest shall be performedon a unit process basis by the
,M_ controlinstrumentsupplier,andeachfunctionshallbe demonstratedto the

satisfactionoftheEngineer.III

a. Thecontrolinstrumentsuppliershallnotifythe Engineeratleasttwoweeks
m priorto thefimetionalacceptancetest.

b. Thecontrolinstrumentsuppliershallpreparesheetsforeachunitprocess
itemizingeachcomponentandcheckoffeachcomponent'sproperoperation,

m installation, calibrationsetting, etc.

3.3 SYSTEMACCEPTANCE
Ill

3.3.1 System acceptanceshall be defined as follows:

i a. Allsubmittalsacceptedandfulldocumentationonall systemsreviewed.

b. Successfulcompletionof alltesting.
/11

e. Trainingprogramcomplete.

m END OF SECTION

all

m

u

am

im
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