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SECTION 01000

SITE DESCRIPTION AND PROJECT BACKGROUND

1.0 GENERAL

11 RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Summary of Work: Section 01000
B. Site Specific Requirements: Section 01501

1.2 PROJECT BACKGROUND

A. From 1984 through 1989, the Los Angeles DepartroEhitealth Services (LADHS) issued
several Notices of Violation to the Cooper Drum Qamy as a result of incidents involving
the release of hazardous substances at the Sgd.AIDHS required the Cooper Drum
Company to conduct investigations of soil and gowater. In 1989, the California
Department of Health Services, now known as theatepent of Toxic Substances Control
(DTSC), also collected soil samples. In June 2804 U.S. Environmental Protection
Agency (U.S. EPA) added the Cooper Drum Comparg (Site) to the National Priorities
List (NPL) of hazardous wastes sites requiring rdialeaction. URS completed a remedial
investigation/feasibility study (RI/FS) report fihre Site in May 2002.

B. The principal COCs identified in the groundwedes 1,2,3-trichloropropane (TCP), TCE, and
1,2-dichloroethane (1,2-DCA) and a semivolatile poomd 1,4-dioxane. This compound
was recently detected at the site, April 2004 raftenpletion of the ROD in September 2002,
and has consequently impacted the RD. Eight @@Cs identified in the RI/FS are vinyl
chloride (VC), 1,2-dichloropropane (1, 2-DCP), #ljthloroethane (1,1-DCA), cis-1, 2-
dichloroethene (cis-1, 2-DCE), PCE, trans-1,2-diob¥thene (trans-1,2-DCE), 1,1-DCE, and
benzene. The groundwater plume is characterizdddtylevels of cis-1, 2-DCE and TCE.
Arsenic and metals found in groundwater at conegioins exceeding drinking water
standards are considered to be naturally occurring.

C. The principal VOC contaminants in the soil dre $ame 11 VOCs listed for groundwater.
The non-VOCs in the soil are benzo (a) pyrene, P@Basclor-1260 and Aroclor-1254), lead,
benzo(b)fluoranthene, dibenz(a,h)anthracene, baejamthracene, benzo(k)fluoranthene,
chrysene, and indeno(1,2,3-cd)pyrene. Soil leadeatnations of 1,920 to 3,240 milligrams
per kilogram (mg/kg) were detected in subsurfacksanface soils.

1.3 SITE DESCRIPTION

A. The Site is located at 9316 South Atlantic Avenu8outh Gate, Los Angeles County,
California. It is identified as EPA ID CAD0557533{I0atitude 33 56’ 49" N, Longitude 118
11°42"W). The Site, which consists of 3.3 acresmied residential, commercial, and
industrial land use, is 10 miles south of Los Aegednd approximately 1,600 feet west of the
Los Angeles River (Figure 1-1). Site facilities lumbe drum processing and storage areas, an
office, a warehouse, and maintenance buildings.fdhmer hard-wash area (HWA) is in the
northeastern area of the Site, which includes @mal/shed area. The present-day HWA is on
the eastern end of the drum processing building;twis referred to as the Drum Processing
Area (DPA) in this report. The Site layout, inclndithe HWA and DPA, is shown on Figure
1-2. All buildings have concrete floors, and thérerfacility has been asphalt-paved since
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1986. The Tweedy School on the adjacent propeybkan closed since 1988 because of a
concern that children attending the school couléposed to contamination migrating off
site.

*END OF SECTION**
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SECTION 01010
SUMMARY OF WORK

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. Project Coordination and Meetings: Section 01039

B. Protection of Work and Property: Section 01545

C. Traffic Regulation: Section 01570

D. Material and Equipment: Section 01600

SCOPE OF WORK

A. The work covers construction work specificalhosyn on the Contract Drawings and described herein.

CONTRACTOR'S DUTIES

A. Except as specifically noted, provide and pay fo

1
2
3.
4

Labor, materials and equipment.
Tools, construction equipment, machinery andl fue
Water, heat, and utilities required for conginrc

Other facilities and services necessary for @rexecution and completion of work.

B. Pay legally required sales, consumer use aret tdies as may be required by law.

C. Give required notices.

D. Comply with codes, ordinances, rules, regulatjoorders and other legal requirements of public
authorities which bear on performance of work.

E. Promptly submit written notice to Engineer ofsebved variance of Contract Documents from legal
requirements. It is not Contractor's responsibilii make certain that drawings and specifications
comply with codes and regulations.

F. Enforce strict discipline and good order amomgpleyees.

G. Do not employ:

1.
2.

Unfit persons.

Persons not skilled in assigned task.

CONTRACTOR FURNISHED

A. Labor, materials and equipment required forpghgect.
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B. Water for construction, fire protection andfald offices.

C. All gates, barricades, fences, handrails, gadlsjrand security required by the Contract orawd and
regulations.

D. Sanitary facilities adequate for all workers @othplying with all codes and regulations.
E. Shelter and drying facilities for workmen.

F. Guards, masks, shields, protective clothingy ga&ar, and other equipment required by law, ordiea
labor contracts, OSHA and other regulations forrttaéntenance of health and safety.

G. First Aid Kits and equipment required by law aadulations.
PERMITS AND LICENSES

A. The Owner shall secure and pay for all DepartnodnFisheries and Game permits, Flood Control
Permit, State Highway permits, Water Pollution GohtArmy Corps of Engineers, railroad permits,
and shall pay the fee prescribed for all permafranthises, permits, licenses and easements.

B. The Contractor shall acquire and pay for allcgey permits such as general building permits,
electrical permits, plumbing permits, transportatipermits, burning permits, wage and hour
regulations permits, and all other permits of apgerary nature relating to the construction of the
project.

C. Exceptions to above general permit requirements.

1. The contractor shall:
a. Obtain the City of Southgate permits.
b.  Arrange for disposal of excess material on prtype
c. Pay for disposal of excess material.
d. Obtain and pay for alternative excess earthwmaikerial disposal permits.
TYPE AND EXTENT OF WORK

A. All work incidental and necessary to the completof the work described herein and shown on the
drawings shall be completed under the bid itentedign the Bid Form and no other compensation will
be allowed.

WORK UNDER SEPARATE CONTRACTS

A. As provided in Article 25 of the General Condits the Owner may award separate contracts.
Successful bidders should anticipate the work urtlese separate contracts as indicated on the
drawings. Cooperation between successful bidderscémpletion of the work as defined in the
individual contracts, especially where the workoide completed in the same general area, is eagbect
of all parties concerned.

B. Bidders are cautioned to anticipate reasonablayd due to this construction by others under the
separate contracts. In addition, bidders are aaeti to anticipate the effect of this constructicork
on the General Conditions in the areas where omaove contracts are scheduled. Changes in soil or
water conditions because of construction work peréal by others under these separate contracts shall
not be the basis for a claim to the Owner.
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1.8

1.9

1.10

C. Contractors shall include allowances in theiicgs bid to allow for the above factors, delays,
inconveniences, etc., and these items will not heasis for a claim for a time extension and/or
additional compensation.

D. At locations where these separate contractgoared to form a completed system, the Contracist |
completing the work at the point of connectiondatermined by the Engineer, shall be responsille fo
making said connection.

OWNER FURNISHED PRODUCTS

A. Owner will furnish no material unless specifigatalled for in other sections of the specificagoor
the drawings.

CONSTRUCT WORK IN STAGES

A. As required in specifications agreed with ownand reflected in the contract schedule.
B. Order of work as noted on drawings.

USE OF PREMISES

A. Limitation:

1. The Contractor shall confine his apparatus,ag®rof materials, and construction operations to
such limits as may be directed by the Owner, aradl siot unreasonably encumber the premises
with his materials.

2. The Contractor shall enforce any instructiongtef Owner regarding signs, advertising, fires,
danger signals, barricades, and smoking, and sigliire all persons employed on the work to
comply with all building, post or institutional relgtions while on the premises.

3. The Contractor shall not permit any part of atycture to be loaded with a weight that will
injure its safety.

B. Confine operations at site to areas permitted by

Laws.

Ordinances.

Permits.

Contract Documents.
Right-of-Way.

o > 0N

*** END OF SECTION * * *
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SECTION 01039

PROJECT COORDINATION AND MEETINGS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

D.

E.

F.

Summary of Work: Section 01010

Job Site Administration: Section 01043
Cutting and Patching: Section 01045
Field Engineering: Section 01050
Preconstruction Meetings: Section 01210

Progress Meetings: Section 01220

POLICY IN PRACTICE

A.

Engineer is the Owner's Advisor and Consultant:

1. Inspection and Testing Laboratories are to firniata and guidance only and may make no
decisions involving changes in the Contract.

2. Alljob located problems shall be handled thiotite Resident Engineer or Inspector.

Owner's desires and instructions are to be adadrthrough the Engineer regarding all phasebef t
Contract.

Contract related communication from Contractallsbe handled through the Engineer.
Coordination of all subcontractors is the resloitity of the Contractor.

Documents of the Contract are directed to theti@otor and not to the subcontractors involved.
The Contractor is solely responsible for coredtam methods and the results thereof regardlesspf

advice, information, methodology or scheduling selesuch advice, methodology or scheduling is
written into the Contract or given in writing byettiEngineer or the Owner.

COORDINATION OF TRADES AND SUBCONTRACTORS

A.

Coordination is the responsibility of the Comticr. He shall assure coordination with suppliers,
electrical contractors, mechanical contractorsalhttades to the end that:

1. All necessary equipment, work and structures saeeduled, installed and tested in proper
sequence.

2. He shall assure that electrical and mechanigaipenent, wiring and control equipment, piping
and plumbing, grading and landscaping and all gnoisl of supply, installation and scheduling are
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coordinated and that the relations of all elemeants carried out in an orderly manner in
accordance with the Contract.

3. Contractor shall coordinate all suppliers of ipment, controls and electrical supplies before
submittal of shop drawings.

14 COORDINATION OF UTILITIES
A. Contractor shall schedule and supply utilitisgequired in the Contract.
15 PUBLIC AGENCIES

A. Contractor shall coordinate his schedule andvides with the Owner, the Engineer and various
agencies involved as the necessity arises andjased by the Contract:

Power.

Water.

Sewer.

Electrical.

Other Utilities.

Police.

Fire.

Schools.

© ® N o g~ w D PE

County.

10. City.

11. State.

12. Other public agencies.

***END OF SECTION * * *
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SECTION 01043

JOB SITE ADMINISTRATION

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

D.

Summary of Work: Section 01010
Project Coordination: Section 01039
Protection of Work and Property: Section 01545

Traffic Regulation: Section 01570

REMOVAL OF DEBRIS, CLEANING, ETC.

A. The Contractor shall at all times keep the camsion area clean and orderly and upon completfon
the work shall leave all buildings broom clean afidparts of the work clean and free of rubbish or
excess material of any kind.

B. Windows, doors, hardware, woodwork, fixturesuipment, walls and floors shall be left clean and
free of stains, paint or roofing splashes or othars or defects.

C. Upon completion, the site of all work or equipth@nd material storage areas shall be restored to
substantially their original condition.

D. Miscellaneous debris, rocks, etc., resultingnfrthe work shall be removed and disposed of in a
manner satisfactory to the Owner.

E. The site shall be left in a clean and neat dandi

TESTS

A. Where the Specifications require work to be #mdly tested or reviewed, it shall not be testad
covered up without timely notice to the Engineeitsfreadiness for inspection, unless the Engineer
waives such notice.

B. Should any such work be covered up without suatice, approval or consent, it must, if requirgd b
the Engineer, be uncovered for examination at theti@ctor's expense.

C. Where work is to be tested, all necessary eqaiiprehall be set up and the work given a prelinyinar

test so that any and all defects may be discovanedepaired prior to calling out the Engineertfor
test.

OWNER SHALL DETERMINE PRECEDENCE

A.

Whenever, in his opinion, it is necessary tasdpin order to insure proper completion of the €t
for construction and installation, the Owner shiEtermine the order of precedence and the time and
season at which any portion or portions of the watédl be commenced and carried on.
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B. The Owner may schedule a sequence of the wodnvitis in locations where the Owner is doing
other work by his own forces, or by other contractwhen other work may be affected by work under
this Contract, in order that conflict may be avoidend the work under these Specifications be
coordinated with that under other contracts or vather work being done in connection with or
growing out of operations of the Owner.

C. Nothing herein contained shall be taken to velithe Contractor of any of his obligations or ilitiles
under this Contract.

15 COMMENCEMENT OF WORK ON PUBLIC AND PRIVATE RIGHOF-WAY

A. Work shall not be started on any public or privaight-of-way until clearance is given to the
Contractor by the Engineer.

B. It will be the responsibility of the Contracter comply with any special requirements of any perm
or easements for the project acquired by the Owner.

***END OF SECTION * * *
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SECTION 01045

CUTTING AND PATCHING

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Summary of Work: Section 01010

B. Project Coordination: Section 01039

C. Demolition: Section 02050

METHODS

A. Execute cutting (including excavating), fitting or patching of work, required to:
1. Make severa partsfit properly.
2. Remove and replace defective work.
3. Remove and replace work not conforming to requirements of Contract Documents.
4. Instal specified work in existing construction.

B. Do not endanger any work by cutting or altering work or any part of it.
C. Do not cut or alter work of another contractor.
SUBMITTALS

A. Submit written notice to Engineer requesting consent to proceed prior to cutting which affects
structural safety of project, or work of another contractor.

B. Submit notice to Engineer, designating time work will be uncovered, to provide for observation.
PAYMENT FOR COSTS

A. Contractor shall pay for al costs caused by ill timed, unnecessary or defective work or work not
conforming to Contract Documents, including costs for additional services of Engineer.

PRODUCTS
MATERIALS

A. For replacement of work removed: Contractor shall comply with Specifications for type of work to be
done.
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31

3.2

33

EXECUTION
INSPECTION

A. Inspect existing conditions of work, including elements subject to movement or damage during
construction.

PREPARATION (PRIOR TO CUTTING)

A. Provide shoring, bracing and support as required to maintain structural integrity of all portions of the
project.

PERFORMANCE

A. Execute fitting and adjustment of products to provide finished installation to comply with specified
tolerances, and finishes.

B. Execute excavating and backfilling as specified in Excavating and Backfilling.

C. Restore work that has been cut or removed.

* ** END OF SECTION * * *

01045-2



1.1

1.2

1.3

1.4

SECTION 01050

FIELD ENGINEERING

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

Jobsite Administration: Section 01043.

Summary of Work: Section 01010.

CONSTRUCTION STAKING BY ENGINEER

A.

Unless otherwise provided, the URS Engineer stdlke out locations of the property and provide an
elevation benchmark.

The Contractor's request for staking shall bewiriting and shall outline schedule for staking
requirements. Any schedule changes shall be pedviid writing.

Request for stakes shall be a minimum of fivekimg days in advance of need to start staking
operations.

GENERAL REQUIREMENTS

A.

The Contractor shall protect and preserve iiir theginal position all stakes, points, or marks for
the work.

If any stakes and markings are destroyed orceefdy the Contractor's operations before theirisise
ended; the full cost of replacing them will befa Contractor's expense.

The Contractor shall provide sufficient and sédeilities to enable the Engineer or Contractor's
surveyor to set the control points, together withhstools and materials and render such competent
assistance as may be reasonably and customariliredq

Working operations shall be suspended at diffiepeints for such brief and reasonable time as baay
required for giving of lines and grades, taking m@aments and making inspections. Such delays
shall be considered incidental to the Contractramddditional compensation will be allowed.

Any claim by the Contractor for extra compermatby reason of alterations or reconstruction work
allegedly due to error in the Engineer's line arablg, will not be allowed unless the original cohtr
points set by the Engineer still exist, or unleiseo satisfactory substantiating evidence to pitinee
error is furnished to the Engineer.

The Contractor shall transfer lines and grademfthe points given to his own work at his own
expense.

REQUIREMENTS FOR PIPELINES

A. Where line and grade is carried by stringlinghie case of pipeline construction, not less thaeet (3)

points shall be in use at one time.
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1.6

B.

D.

Grades shall be checked by the Contractor anthef points do not line up, the work shall be
immediately stopped, and the cause remedied befoieeeding with the work. The Contractor shall
not receive any additional payment for "standbyetiwhile surveys are being checked.

Other methods of transferring line and grade beysed providing that such methods can be checked
by the Engineer at not less than three points ohesection of pipe before backfilling is started.
Permission to use any specific method will notenedi the Contractor of his responsibility to meet an
requirement of other sections of this Specification

Line and grade shall be checked for each piépépe laid.

REQUIREMENTS FOR STRUCTURES

A.

B.

Horizontal base line and benchmark will be pded by the Engineer.

Contractor shall lay out the work from thesen®i

CONTRACTOR PROVIDED STAKES

A.

B.

Staking when performed by Contractor shall beedby qualified licensed surveyors.

Prior to the Contractor conducting any surveykythe Contractor shall submit to the Owner evigen

of the qualifications of the person(s) he will gssto do the survey work for the project. The Owne
reserves the right to disallow the person(s) setkbly the Contractor for surveying if, in the Owser
opinion, the person is not qualified to do the workhe Contractor shall select another surveyor and
submit qualifications to the Owner until a qualifiperson is approved by the Owner.

Control points shown on the drawings or outlinedhe Special Provisions shall be utilized toksta
out the project. The Engineer will provide the @antor with a copy of survey field notes, when
appropriate.

Field notes shall be kept in standard bound buiks in a clear, orderly manner consistent with
standard engineering practice including titles, harmg and indexing.

The Contractor shall provide the Owner with gyof all field notes including references to
monuments and property corners.

The Contractor shall provide the Engineer withyof grade sheets, prior to construction worlaog
specific portion of the project.

*** END OF SECTION * * *
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SECTION 01070

ABBREVIATIONS AND SYMBOLS

1. GENERAL
1.1 RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Definitions: General Conditions
1.2 ABBREVIATIONS
A. Whenever the following abbreviations are usedtlon plans, specifications, proposals and contraloesy
shall be construed to mean the words and termnistad below.
B. Duplicate Definitions shall be interpreted imtext of use.
A C
AASHTO American Association of State Highway C Centigrade/Celsius
and Transportation Officials CBMA Certified Ballast Manufacturers Assoc.
ACI American Concrete Institute CFM Cubic feet per minute
AFBMA  Anti Friction Bearing Manufacturers CFs Cubic feet per second
Association CPM Critical path method
AGA American Gas Association CRSI Concrete Reinforcing Steel Institute
AGC Associated General Contractors of
America D
AGMA American Gear Manufacturer Association DFP Douglas Fir Plywood Association
AIA American Institute of Architects DIPRA Ductile Iron Pipe Research
AISC American Institute of Steel Construction Association
AlSI American Iron and Steel Institute
AITC American Institute of Timber E
Construction EA Each
AMCA Air Moving and Conditioning Association EEO Equal Employment Opportunity
ANSI American National Standards Institute EPA Environmental Protection Agency
APA American Plywood Association (Federal)
API American Petroleum Institute
APWA American Public Works Association F
AREA American Railway Engineering Assoc. F Fahrenheit
ASAE American  Society of  Agriculture FED SPEC Federal Specification
Engineers FHWA Federal Highway Administration
ASCE American Society of Civil Engineers FPM Feet per minute
ASHRAE American Society of Heating, Refriger- FT,FT°.FT® Foot, square feet, cubic feet
ation, and Air Conditioning Engineers
ASME American  Society of  Mechanical G
Engineers GA Gage, gauge
ASTM American Society for Testing and GAL Gallon
Materials GALV Galvanized
AWPA American Wood Preservers Association GPD Gallons per day
AWS American Welding Society GPH Gallons per hour
AWWA American Water Works Association GPM Gallons per minute
B
BTU British thermal unit
BTUH British thermal units per hour
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H
HOA
HP
HR
HT
Hz

|
ID
IEEE

Hand-off-auto
Horsepower
Hour

Height

Hertz

Inside Diameter
Institute of Electrical and Electronics
Engineers

IN,INZIN® Inch, square inches, cubic inches

IPCEA
ISA

J
JiC

MBTUH

MGD
mg/l
MIN
MSS

MV
MVA
NAMM
NBFU

NEC
NEMA

Insulated Power Cable Engineers Assoc.
Instrument Society of America

Joint Industry Conference of Hydraulic
Manufacturers

Kilovolt

Kilovolt ampere

Reactive kilovolt amperes
Kilowatts

Kilowatt hours

Length
Pounds
Linear feet
Lump Sum

Thousand

Milliamperes

One thousand British thermal units
per hour

Million gallons per day

Milligrams per liter

Minute

Manufacturers Standardization Society of
the Valve and Fittings Industry
Millivolts

Megavolt amperes

National Association of Metal
Manufacturers

National Bureau of Fire Underwriters
National Electrical Code

National Electrical Manufacturers
Association

*** END OF SECTION * * *
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NESC
NFPA
NPC
NPT
NRS
NLMA

0
oD
OECI
OSHA
oz

P
PCA
ph
PH
PPM
PSF
PSI
PSIG
PT
PVC

R
RPM

S
SAE
SAMA

SCFM
SMACNA

SQFT
SQIN
SQMI
SSPC

u
UBC
uL

UPC

National Electric Safety Code
National Fire Protection Association
National Plumbing Code

National pipe thread

Non-rising stem

National Lumber Manufacturers
AssocC.

QOutside diameter

Overhead Electric Crane
Occupational Safety and Health Act
Ounce

Portland Cement Association
Hydrogen ion concentration
Phase

Parts per million

Pounds per square foot
Pounds per square inch
Pounds per square inch gauge
Pint

Polyvinyl chloride

Revolutions per minute

Society of Automotive Engineers
Scientific Apparatus Manufacturers
Association

Standard cubic feet per minute

Sheet Metal and Air Conditioning
Contractors National Association
Square foot

Square inch

Square mile

Steel Structures Painting Council

Uniform Building Code
Underwriter's Laboratory
Uniform Plumbing Code

Volt

West Coast Lumber Inspection Bureau
Western Wood Products Association
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SECTION 01090

REFERENCE STANDARDS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. All Divisions: Asreferenced

AUTHORITY

A. Contractor is responsible to conform to all codes and regulations legally in effect at the location of the
project.

B. Contractor shall conform to all requirements and regulations of the authority administering such codes
and regulations.

REFERENCE CODES

A. Contractor shall conform to all codes and sections thereof as may be referred to in the specifications.

B. Referenced codes are, by such reference, incorporated into this Contract asiif set forth herein in full.
SPECIFICATIONS INCORPORATED BY REFERENCE

A. Where Federal, ASTM, or any other standard specifications are referred to, or included by reference,

the latest issue and/or amendment thereto published at the date of issue of the Advertisement for Bids
shall be incorporated in the Contract by said reference asif set forth herein in full.

* ** END OF SECTION * * *
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SECTION 01210

PRECONSTRUCTION CONFERENCES

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Summary of Work: Section 01010

B. Project Coordination and Meetings: Section 01039

C. Job Site Administration: Section 01043

D. Progress Meetings. Section 01220

E. Materia and Equipment: Section 01600

SCHEDULE

A. Not more than five days after notice to proceed but earlier if practicable, the Owner will schedule a
preconstruction meeting.

B. Present at the meeting to represent the Contractor shall be at least the official in charge of the project,
the project superintendent, a representative with authority to speak for each of his principle
subcontractors, and other representatives as he may deem expedient.

C. The Owner and/or his representatives shall be present as required.

D. Proceedings of meeting to be recorded by the owner and distributed to interested parties.
AGENDA

A. Both Owner and Contractor shall be prepared to speak to the following, as necessary:

1. Nameand Field Address of Job Superintendent
2. Emergency Phone and/or operator (24 hrs a day)
3. Date of Construction Start

4. Date of Notice to Proceed

5. Notification of Utilities Concerned

6. Coordination with other contractors

7. Permits: County, City, and Government Agencies as required
8. Inspector: name, authority

9. Field office (location)

10. Shop Drawing Submittals

11. Responsibility for lines and grades
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

Minimum wage rates and posting of wage rate determination

Equal employment opportunities and posting of EEO poster. Use of local labor.

Weekly payrolls when required

Schedule of Values

Periodic monthly payments including date for submittal
Construction progress schedule (bar graph or C.P.M.)
Safety Requirements and Special Hazards

Insurance and Bonds

Traffic Control

Construction Signs

Drawings revised to conform to construction records
Beneficial occupancy

Retention of Contract records

Guarantees and warranties

Operation and Maintenance Manuals
Non-Discrimination Notice

Project Signs

Testing

Progress Meetings

Complaint Procedure

Job Photos

Other matters concerning construction

* ** END OF SECTION * * *
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1.3

SECTION 01220

PROGRESS MEETINGS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

Summary of Work: Section 01010
Project Coordination: Section 01039

Project Record Documents: Section 01720

MEETINGS

A.

B.

C.

Hold Called Meetings as progress of Work dictates.
Location of meetings: As designated during preconstruction conference.
Attendance:

Engineer and/or his Consultants.
Owner (optional)

Contractor

Other contractors (if any).
Subcontractors as pertinent to agenda.

Safety Representative (Optional).

oo 0 A~ w D PP

7. Representatives of Governmental or other Regulatory Agencies.

MINIMUM MEETING AGENDA:

A.

B.

C.

Review, approve minutes of previous meeting.

Review work progress since last meeting.

Note field observations, problems and decisions.

I dentify problems, which impede planned progress.

Review off-site fabrication problems.

Develop corrective measures and procedures to regain planned schedule.
Revise Construction Schedule as indicated.

Plan progress during next work period.

Coordinate projected progress with other contractors.
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Review status of outstanding submittals and expedite as required to maintain schedule.
Maintaining of quality and work standards.

Review safety and security issues.

. Review change orders and proposals

Review request for information (RFI) status

Review changes proposed by Owner for:
1. Effect on Construction Schedule
2. Effect on Completion Date

Complete other current business.

* ** END OF SECTION * * *
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1.2

1.3
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SECTION 01300

SUBMITTALS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. Material and Equipment: Section 01600

SUMMARY

A. Section Includes: Submitting Shop Drawings, RicidData, and Samples, and other submittals

related to products.

DEFINITIONS

A.

Manufacturer's Instructions: Instructions, stgiions, directions, and recommendations issued in
printed form by the manufacturer of a product adsireg handling, installation, erection, and
application of the product; Manufacturers Instront are not prepared especially for the Work.

B. Shop Drawings: Drawings, diagrams, schedules @thdr data specially prepared for the Work to
illustrate some portion of the Work.

C. Product Data: lllustrations, standard schedypesformance charts, brochures, diagrams and other
information to illustrate materials or equipment $ome portion of the Work.

D. Samples: Physical examples which illustrate nwte equipment, or workmanship and establish
standards by which the Work will be judged.

E. Special Samples: Physical examples which ildstrmaterials, equipment, or workmanship and
establish standards by which the Work will be jutigend will be incorporated in the Work.

PROCEDURES

A. Deliver submittals to Engineer at address listeadcover of Project Manual, unless another muguall
agreeable place is designated.

B. Submit submittals in ample time for each to sesubmittals intended purpose.

C. Submit submittals which are specified or reabbnaequired for construction, operation, and
maintenance of the Work;

D. Deliver submittals under acceptable transmitieh which identifies:

1. Submittal date.

2. Project and Contractor.

3. Subcontractor and major supplier, when apprégria
4

Reference submittal to Contract Documents bywrg, detail, and/or Specification section
numbers, as appropriate.

5. Variations from Contract Documents when variaiare included in submittal.
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1.6

Submit specified number of copies of submittal.

Provide or furnish products and execute the Wierliccordance with accepted submittals, unless in
conflict with ContracDocuments.

When minor deviations from Contract Documents accepted, modify Contract Documents in
accordance with the Conditions of the Contract.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

A.

Submit Shop Drawings, Product Data, Samples,athdr pertinent information in sufficient detadl t
show compliance with specified requirements.

Check, verify, and revise submittals as necgssarbring them into conformance with Contract
Documents and actual field conditions.

1. Determine and verify quantities, dimensionsctjsa design and performance criteria, materials,
catalog numbers, and similar data.
2. Coordinate submittal with other submittals arithwthe requirements of the Contract Documents.

After completion of checking, verification, amevising; stamp, sign and date submittals indicatin
review and approval; and submit to Engineer.

1. Stamp and signature indicate Contractor hasfiati shop drawing review responsibilities and
constitutes Contractor's written approval of shognadng.

2. Shop drawings without Contractor's written appiavill be returned for resubmission.

Shop Drawings: Submit 4 copies: One will be me¢dl with reviewer's comments and stamp

Product Data and Manufacturer's Instructionsorfiti 4 copies. Excise or cross out non-applicable
information and clearly mark applicable informatiaith citations to and terminology consistent with

Contract Documents.

1. Copies will be returned with reviewer's commeantd stamp.

Samples: Submit 2 samples labeled with referéacapplicable Contract Documents. Label will be
returned with reviewer's selection when approprimemments and stamp. Samples will not be

returned unless return is requested in writing ashditional sample is submitted.

Special Samples: Submit 1 sample labeled wigreace to applicable Contract Documents. Sample
and 1 label will be returned for installation irettork.

Assume risk of expense and delays when procgedlitih work related to required submittals without
review and acceptance.

ENGINEER'S REVIEW

A.

Engineer's review of submittals shall not reteaSontractor from Contractor's responsibility for
performance of requirements of Contract Documemsither shall Engineer's review release
Contractor from fulfilling purpose of installatiomor from Contractor's liability to replace defeetiv

work.

Do not consider submittals as Contract DocumeRtgpose of submittals is to demonstrate how
Contractor intends to conform with the design cptse
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1.7

1.8

1.9

1.10

Engineer’s review of shop drawings, samplestest procedures will be only for conformance with
design concepts and for compliance with informatiosen in Contract Documents.

1. Engineer's review does not extend to:

a. Accuracy of dimensions, quantities, or perforoganf equipment and systems designed by
Contractor.

b. Contractor's means, methods, techniques, segsiemc procedures except when, specified,
indicated on the Drawings, or required by Cont2@tuments.

c. Safety precautions or programs related to safaigh shall remain the sole responsibility of
the Contractor.

Except as may be provided in subsequent spatidits, a submittal will be returned within 30 dags
either "Accepted as Noted," "Revise and Resubmitan appropriate combination.

1. When a submittal cannot be returned within geiod, Engineer will, within a reasonable time
after receipt of the submittal, give notice of ttete by which that submittal will be returned.

Revise and correct submittals returned as "eeaisl resubmit” and resubmit. Direct specific rattan
in writing to revisions other than the correctimadled for by Engineer on previous submittals.

Engineer will be entitled to rely upon the aemyr or completeness of designs, calculations, or
certifications made by licensed professionals againg a particular submittal whether or not a
stamp or seal is required by Contract Documentsaars and Regulations.

Costs incurred by Owner as a result of additioegiews of a particular submittal after the seton

time it has been reviewed shall be borne by Cotdrakeimbursement to Owner will be made by

deducting such costs from Contractor's subsequetiappayments.

MINOR OR INCIDENTAL PRODUCTS AND EQUIPMENT SCHRJLES
A. Shop Drawings of minor or incidental fabricatgwducts will not be required, unless requested.

B. Submit tabulated lists of minor or incidentabgucts showing the names of the manufacturers and

catalog numbers, with Product Data and Samplescsred to determine acceptability.

SUBMITTALS FOR INFORMATION OR RECORD ONLY

A. Submit 4 copies of each. None will be returned.

MILL TEST REPORTS

A. Submit 4 certified copies of factory and milsteeports for record only. No copies will be reteal.

B. Do not incorporate Products in the Work whiclénaot passed testing and inspection satisfactorily
C. Pay for mill and factory tests.

REINFORCING STEEL

A. Submit reinforcing steel fabrication and settitiggwings for information or record only. No copies

will be returned.

Note deviations and variations as specifiedSloop Drawings.
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1.11 TUNNELS, JACKING, AND BORING
A. Submit detailed description of tunneling or jatkoperations as Shop Drawings.
B. Include indications of:

Equipment to be used.

Detailed schedule for performing the Work.

Safety precautions to be taken.

Compliance with applicable Laws and Regulations.
Monitoring of railroad track or roadway movement

Contingency plan for correcting movement.

N o o~ wDdpRe

Other pertinent information on items requiregésform the Work.
1.12 MANUFACTUR’S INSTRUCTIONS
A. Submit manufacturer's instructions whenever madhilable by manufacturers and when installation,
erection, or application in accordance with manufear's instructions are required by the

Specifications.

B. Submit manufacturer's instructions prior to afistion, erectionpr application of equipment and other
project components.

C. Submit manufacturer's instructions in accordamitie requirements for Product Data.

2. PRODUCTS
Not Used

3. EXECUTION
Not Used

**END OF SECTION***
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SECTION 01400

QUALITY CONTROL

GENERAL
SUMMARY
A. Section Includes: Quality control requirementsd aprocedures for products and workmanship;

sampling and testing of materials; testing of emépt; requirements for testing laboratories;
procedures and limitations of inspection; and eglahatters.

REFERENCES
A. American Society for Testing and Materials (AS)EM

1. E 329 Standard Practice for Use in the EvalnatibTesting and Inspection Agencies as Used in
Construction.

PRODUCTS AND WORKMANSHIP
A. Provide new products of specified quality ecathe accepted samples.
B. Perform and complete work in thorough manner.

1. Call Engineer's attention to apparent errorsiflimts, discrepancies, or omissions in Contract
Documents and request clarification of the ContrBadcuments before commencing Work
activity.

2. Engineer will issue written clarification or @mpretation of requirements of the Contract
Documents.

C. When specified, products will be tested andeesgd either at point of origin or at Work site.

1. Notify Engineer in writing well in advance of et products will be ready for testing and
inspection at point of origin.

2. Do not construe that satisfactory tests andeictipns at point of origin is final acceptance of
products. Satisfactory tests or inspections at tpoih origin do not preclude retesting or
reinspection at Work site.

D. Do not ship products which require testing amgpection at point of origin until testing and iespion
has been completed in accordance with 1.3 C.

AUTHORITY AND DUTIES OF OWNER’S REPRESENTATIVER INSPECTOR

A. Owner's Representative or Inspector employedeturned by Owner or Engineer is authorized to
inspect the Work.

B. Inspections may extend to entire or part of\ierk and to preparation, fabrication, and manufactu
of products for the Work.
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C.

E.

Deficiencies or defects in the Work that haverbebserved will be called to the Engineer’s, Ovaer
and Contractor's attention.

Inspector will not:

1. Alter or waive provisions of Contract Documents.
2. Inspect Contractor's means, methods, technigegsiences, or procedures for construction.

3. Accept portions of the Work, issue instructieostrary to intent of Contract Documents, or act as
foreman for Contractor.

4. Supervise, control, or direct Contractor's safatecautions or programsy inspect for safety
conditions on Work site, or of persons thereon, ttaeContractor's employees or others.

Inspector will:

1. Conduct on-site observations of the Work in pesg to assist Engineer in determining when the
Work is, in general, proceeding in accordance W@itimtract Documents.

2. Report to Engineer whenever Inspector beliekias Work is faulty, defective, does not conform
to Contract Documents, or has been damaged; or evieenthere is defective material or
equipment; or whenever Inspector believes the Wabrkuld be uncovered for observation or
requires special testing. Engineer issues anyaeoficion-compliance if required.

15 INSPECTION

A.

Material and equipment, and workmanship shallsbbject to inspection and rejection when not in
conformance with Contract Documents regardledseif@ontractor has completed the work.

Remove defective work and products from Worlk,sithether in place or not, and replace or renew
with work, material or equipment in conformancehM@ontract Documents. Replacement materials
will be subject to the shop drawing submittal psscas described in Section 01300.

Questions concerning acceptability of materigsssification of materials, and execution of tkerk
will be decided by Engineer.

Facilitate inspection by maintaining proper féieis and providing safe access to the Work, topsh
where products are in preparation, and to warelsoaiseé storage yards where products are stored.

Engineer's Observation of Work That will be CedkUp:

1. When directed to allow observation of work befdris covered up, provide timely notification of
work readiness and allow Engineer reasonable tinebserve such work before covering it up.

2. Uncover, at Contractor's cost, work covered ap wWhich Engineer was not given timely
notification or reasonable time to conduct obséovet

3. Engineer may specify time requirements for timedtification and for performing observations.
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1.6

SAMPLING AND TESTING

A.

General:

1.

Prior to delivery and incorporation in the Wosybmit listing of sources of materials, when
specified in Sections where materials are specified

2. When specified in Sections where products ageipd,
a. Submit sufficient quantities of representatieenples of character and quality required of
materials to be used in the Work for testing omeixeation.
b. Test materials in accordance with standardstiénal technical organizations.
Sampling:
Furnish specimens of materials when requested.

2. Do not use materials that are required to biedesntil testing indicates satisfactory compliance
with specified requirements Engineer has been geali written documentation of said
compliance.

Specimens of materials will be taken for testiegessary to determine quality of material.

4. Assist Engineer in preparation of test specinarsite of Work, such as soil samples and concrete
test cylinders.

Testing:

1. Owner will employ and pay for services of indegent testing laboratory to perform routine tests
of materials to confirm compliance with requirengef Contract Documents. Exception area
follows:

a. Mill tests, soil compaction test and other sftitests shall be paid for by Contractor.

2. When protesting failed tests of material in plac to be used, the contractor shall take addition
specimens and have specimens tested as his ownsexpe

a. When original test proves to have been in efilerclaim for reimbursement of direct costs for
sampling and testing.

3. If retesting is required due to initial unsaigbry result, the Contractor shall pay for altdes

Test Standards:

1.

Perform sampling, specimen preparation, andntesif materials in accordance with specified
standards, and when no standard is specified cordance with standard of nationally recognized
technical organization.

Physical characteristics of materials not paltidy specified shall conform to standards puldish
by ASTM, where applicable.
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1.7

TESTING LABORATORY SERVICES

A. Qualification of Laboratory:

1.

Meets "Recommended Requirements for Independeboratory Qualification”, published by
American Council of Independent Laboratories.

Meets requirements of ASTM E 329.
Has authorization to operate in state in whidjéet is located. .

Will submit copy of report of inspection of fiaties made by Materials Reference Laboratory of
NBS during most recent tour of inspection, with noeamdum of remedies of deficiencies
reported by inspection.

Has documentation verifying testing equipmertabbrated at reasonable intervals by devices of
accuracy traceable to NBS or accepted values afalgthysical constants.

B. Laboratory Duties:

Cooperate with Engineer and Contractor.
Provide qualified personnel.

Notify Engineer and Contractor, in writing, ofsponse time needed to schedule testing or
inspections after receipt of notice.

Perform specified inspections, sampling andrtgsbf materials and methods of construction in
accordance with specified standards to ascertainptiance of materials with requirements of
Contract Documents.

Promptly notify Engineer and Contractor of olserirregularities or deficiencies of construction.

Promptly submit written report of each test amspection; one copy each to Engineer, Owner,
Contractor, and one copy to file of Project Reddotuments. Each report shall include:

a. Date issued.

Project title and number.

Testing laboratory name, address and telephomber.
Name and signature of laboratory inspector.

Date and time of sampling or inspection.

- o o o T

Record of temperature and weather conditions.

Date of test.

5 Q@

Identification of product and Specification $ewt

Location of sample or test in Project.

j- Type of inspection or test.
k. Results of tests and compliance with Contract Dans

I.  Interpretation of test results, when requested fyikeer.

C. Limitations of Authority of Testing Laboratorlyaboratory is not authorized to:

1.

Release, revoke, alter or enlarge on requiresmantontract Documents.

2. Approve or accept portion of Work.

3.

Perform duties of Contractor.
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1.8

CONTRACTOR'’S RESPONSIBILITIES

A. Cooperate with laboratory personnel and prowadeess to construction and manufacturing operations

B. Secure and deliver to laboratory adequate qiestf representative samples of materials praptse
be used and which require testing.

C. Provide to laboratory preliminary mix design posed to be used for concrete, and other material
mixes that require control by testing laboratory.

D. Furnish copies of product test reports.

E. Furnish incidental labor and facilities:

1
2
3.
4

To provide access to construction to be tested.
To obtain and handle samples at Work site epatce of product to be tested.
To facilitate inspections and tests.

For storage and curing of test samples.

F. Notify laboratory in advance of when observasiomspections and testing is needed for laboratory
schedule and perform in accordance with their eaticresponse time.

PRODUCTS

Not Used

EXECUTION

Not Used

***END OF SECTION***
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1.2

13

1.4

15

SECTION 01410

TESTING LABORATORY SERVICES

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Project Coordination: Section 01039

B. Testing Requirements: Various Sections

CONTRACTOR WILL PAY FOR SERVICES OF AN INDEPENENT TESTING LABORATORY
FOR:

A. Soils gradation, moisture density standardsrdatetion, and in place density tests per Divison

B. Concrete: Mix design, consistency, air contgigld, compressive test cylinder casting and
compression testing per Section 03300.

C. Other materials and/or workmanship specifieDiwvisions 2, 3, 9, and 11 through 16.
LIMITATION

A. Employment of a testing laboratory shall in naywelieve the Contractor of his obligation to penfi
work in accordance with the Contract.

QUALIFICATION OF LABORATORY

A. Meet basic requirements of ASTM E329, "StandastifRecommended Practice for Inspection and
Testing Agencies for Concrete and Steel as Usé&birstruction”.

B. Submit copy of report of inspection of facilgienade by Materials Reference Laboratory of Nationa
Bureau of Standards during most recent tour oféospn; with memorandum of remedies of any
deficiencies reported by inspection.

C. Testing Equipment:

1. Calibrated at maximum 12 month intervals by desiof accuracy traceable to National Bureau of
Standards.

2. Submit copy of certificate of calibration, mameaccredited calibration agency.
LABORATORY DUTIES, AUTHORITY AND LIMITATION

A. Cooperate with Engineer and Contractor.
B. Provide qualified personnel promptly on notice.
C. Perform specified inspections, sampling andrtgsif materials and methods of construction:

1. Comply with specified standards; ASTM, AWWA othlecognized authorities, and as specified.
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2. Ascertain compliance with requirements of Castti2ocuments.

D. Promptly notify Engineer, and Contractor, otgularities or deficiencies of work which are olvser
during performance of services.

E. Promptly submit 2 copies of report of inspecti@nd tests to Engineer, in addition to those requi
by the Contractor including:

Date issued.

Project title and number.

Testing Laboratory name and address.

Name and signature of Inspector.

Date of inspection of sampling.

Record of temperature and weather.

Date of test.

Identification of product and specification $ewot

© © N o g A~ w NP

Location in project.
10. Type of inspection or test.
11. Results of test.

12. Observations regarding compliance with Contaxtuments.
F. Perform additional services as required.
G. Laboratory is not authorized to:

1. Release, revoke, alter, or enlarge on, requinésref Contract Documents.

2. Approve or accept any portion of work.
1.6 RESPONSIBILITIES OF CONTRACTOR
A. Cooperate with laboratory personnel and proadeess to work.

B. Provide to laboratory, preliminary representatisamples of materials to be tested in required
guantities.

C. Furnish copies of mill test reports.
D. Furnish casual labor and facilities:

1. To provide access to work to be tested.

2. To assist laboratory personnel to obtain andlleasamples at the site.
3. To facilitate inspections and tests.

4. For laboratory's exclusive use for storage amihg of test samples.

E. Notify laboratory sufficiently in advance of ap&ons to allow for assignment of personnel and
scheduling of tests.
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F. Laboratory Tests: Where such inspection anéhtgstre to be conducted by an independent labgrator
or agency, the sample or samples of materials ttebied shall be selected by such laboratory or
agency, or the Engineer, and shipped to the latigraty the Contractor at his expense.

*** END OF SECTION * * *
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SECTION 01501

SITE-SPECIFIC REQUIREMENTS

GENERAL
REGULATORY REFERENCES
A. The following are relevant regulations to thejpct:
1. 29 CFR 1910 Occupational Safety and Health Staisd
2. 29 CFR 1926 Safety and Health Regulations farsGaction

3. 40 CFR 261.24 Toxicity Characteristic Conceitreg of Hazardous
Wastes (Section 02447)

4. 40 CFR 107,171-177 Hazardous Materials Trangf@ttion 02215)
5. 40 CFR 268 Land Disposal Restrictions (Secti®21®)
PERMITS

A. All required permits, as detailed in Section 0@@Gummary of Work, shall be obtained prior to
mobilization.

WORK DAYS AND HOURS

A. The normal work days and hours for this progwll be Monday through Friday, excluding federal
holidays, from 7:00 a.m. to 5:00 p.m. Access towhek site may be restricted to these hours and
days. Work during other than normal hours and dayst be coordinated in advance with the
Engineer.

PROJECT CONDITIONS

A. The Contractor shall prepare a schedule indigatiates for implementation and termination of each
temporary utility. The Contractor is responsible pooviding temporary connections to, and
maintenance of, utilities. The point of connectiorthese utilities will be as directed by the Emgn

B. Keep temporary services and facilities clean meat in appearance. Operate in a safe and efficien
manner. Take necessary fire prevention measuresobaverload facilities, or permit them to
interfere with progress. Do not allow hazardousg#aaous or unsanitary conditions, or public
nuisances to develop or persist on the site.

CONTRACTOR STAGING AREA

A. The staging area for the Contractor will be deated by the Engineer and the Tenants’ Staff. The
staging area will be used for staging equipmentamstruction activities.

PRODUCTS

MATERIALS
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2.2

3.0

3.1

3.2

A. General
1. Provide materials suitable for the use intended.
EQUIPMENT
A. General
1. Provide new equipment; if acceptable to the B®eli, undamaged, previously-used equipment in
serviceable condition may be used. Provide equipsgtable for the use intended.
B. Temporary Toilet Units
1. Provide self-contained single-occupant toildétauof the chemical, aerated recirculation, or
combustion type, properly vented and fully encloggti a glass fiber reinforced polyester shell
or similar nonabsorbent material. Contractor spedlvide service of toilet units during the project
at regular intervals as required to maintain incfional condition.
C. First Aid Supplies
1. Comply with governing regulations.
EXECUTION

INSTALLATION

A.

Use qualified personnel for installation of temngry facilities. Locate facilities where they wskrve
the project adequately and result in minimum irtefice with performance of the work. Relocate and
modify facilities as required.

Provide wash facilities supplied with potableteveat convenient locations for personnel involired
handling materials that require wash-up for a hgedind sanitary condition. Dispose of drainage
properly. Supply cleaning compounds appropriatesfarh condition.

Comply with standards and code requirementsifection of structurally adequate barricades. Paint
with appropriate colors, graphics and warning signisform personnel and the public of the hazard
being protected against. Where appropriate andetepobvide lighting, including flashing red or
amber lights.

Provide protection, operate temporary facilite@sd conduct construction in ways and by methbds t
comply with environmental regulations, and minimike possibility that air, waterways, and subsoil
might be contaminated or polluted, or that othetasirable effects might result. Avoid use of tools
and equipment which produce harmful noise. Reslisetof noise making tools and equipment to
hours that will minimize complaints from persondians near and at the site.

COLLECTION AND DISPOSAL OF WASTE

A.

Collect clean waste from construction areas@sdwhere daily. Comply and enforce the requirement
of NFPA 241 for removal of combustible waste matlegind debris. Do not hold materials more than
seven days during normal weather or three days wWeetemperature is expected to rise above 80
degrees Fahrenheit (27 degrees Celsius). Handéedwmzs, dangerous, or unsanitary waste materials
separately from other waste by containerizing prigp®ispose of material in a lawful manner.

Grossly contaminated PPE shall be rinsed withlde water to remove contaminated soils/waste,
double bagged, and placed in on-site dumpstersotAér non-contaminated PPE shall be disposed of
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in on-site dumpsters without rinsing and bagginigsB water shall be placed in drums and disposed as
wastewater.

Contractor shall collect wastewater from theaiégmination area.

1.

All wastewater shall be temporarily stored &t decontamination pad. The wastewater will be
stored in DOT-approved 55-gallon drums.

Wastewater storage containers shall be labeleHenoutside with secured signs made of weather-
resistant material.

Solid particles shall be settled out of all veagter generated during field efforts. Once solids
have been separated, wastewater shall be appedpriéposed.

Discharge of wastewater from each storage dhath ke conducted within 90 days from the start
of accumulation (CCR Title 22, 66262.34), whendhem is near capacity, or at the completion
of the project. For logistical purposes, additiostalrage drums may be used during periods when
wastewater is generated rapidly and in large gtiesiti

The following information on all generated wasiéer shall be documented with date and time of
generation, date and time of discharge to treatiplant, estimated volume, the origin, analytical
results for lead and chromium, and remarks, if @ng., suspended solids, odor, color, etc.).

** End of Section **
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1.1

1.2

SECTION 01545

PROTECTION OF WORK AND PROPERTY

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

Access and Haul Roads: Section 01550

Temporary Controls: Section 01560

PUBLIC AND PRIVATE PROPERTY

A.

The Contractor shall protect and maintain aldemground or aboveground utilities and structures
affected by the work and any damage shall be regaand restored by the Contractor to the
satisfaction of the Owner.

The Contractor will be responsible for all damatp roads, highways, ditches, bulkheads, walls,
bridges, culverts, utilities, barricades, lights, ather property, caused by the work, whether such
damage be at the site of the work or caused bgpating or hauling to or from the work; and helsha
repair or replace, or arrange for the repair otaggment of all such damage to the satisfactiothef
Owner. Any material damaged by the Contractor'satjmns shall be replaced with new material.

Whenever construction work under this Contraxtundertaken on easement, right-of-way, or
franchise, all work shall be confined to the limits such easement, right-of-way, or franchise, and
accomplished so as to cause the least amounttaflgigice and a minimum amount of damage.

Completion of work across private property sHadl carried out in one continuous operation of
construction of the facilities with the immediagstoration and cleanup of the construction aréthel
Contractor fails to perform such construction aedtaration continuously as herein provided, the
Owner may give the Contractor a written noticedgerform, and in event of failure by the Contracto
to complete such construction and restoration wi##l hours of such notice, the Owner may complete
the installation and restoration on such privatgpprty to the extent the Owner deems advisable and
the cost of all work, labor, materials, and experiseurred by the Owner in so doing shall be pgid b
the Contractor and may be deducted from any mahiesor to become due, the Contractor.

Particular care shall be exercised to see tigatdpsoil from the trench is preserved and replacets
original location. It shall be the Contractor'spensibility to strip such topsoil from the trendr,
construction area, and stockpile it in such a matimeg it may be replaced, by him, upon completion
of construction.

The Contractor shall not remove, even tempgraaihy trees or shrubs that exist on easementssacro
private property or in parking strips, without fitsaving notified the property owners or authostie
maintaining same.

Ornamental trees and shrubbery shall be cayefathoved with the earth surrounding their roots,
wrapped in burlap and replanted in their originakifions within 48 hours. Ornamental trees or
shrubbery destroyed, or damaged, by the Contraatoether on public or private property shall be
replaced by the Contractor with material of the sapecies, size and equal quality, and no additiona
compensation will be allowed for such replacement.
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1.6

It is expressly understood that the Contrack@allan particular restore all such easements agtits-
of-way to a condition equal to its original conditiand in a condition satisfactory to the property
owners and the Engineer. It is also understootiahg private improvements made in public rights-
of-way are included in the above category.

TREES

A.

All existing trees and shrubs which are to bet@cted and are damaged during construction skall b
trimmed or replaced by the Contractor or a ceditime company under permit from the jurisdictional
agency or owner and to the satisfaction of saichegeand/or owner.

The Contractor shall immediately notify the Emegr and jurisdictional agency and/or owner if any
tree which is to be protected is damaged by hisatjpms. If, in the opinion of said agency or the

owner, the damage is such that replacement is s@&geshe Contractor shall replace the tree at his
own expense.

Replacement trees shall be of a like size amigtyaas the tree damaged, or, if of a smaller,dize
Contractor shall pay to the owner of said treempensatory payment acceptable to the tree owner not
to exceed the cost of replacing the tree as deteahnfrom quotes obtained by the tree owner from a
minimum of two local nurseries. The size of th@laeement trees shall be not less than 1-inch
diameter nor less than 6 feet in height.

When trimming is permitted, symmetry of the trgeall be preserved. No stubs or splits or torn
branches shall be left. Clean cuts shall be mé&medo trunk or large branch. Spikes shall not be
used for climbing live trees. All cuts over 1-ifizhes in diameter shall be coated with an asghalti
emulsion material.

EASEMENTS

A.

B.

Reference numbers of easements are shown onrgdyaw

The Contractor shall meet and fulfill all covatmand stipulations of each easement obtainedhdoy t
Owner for this project.

Copies of all easements and special covenaertsomrfile in the office of the Owner, which is
incorporated in this Contract by this referenceif ast forth herein in full.

ACQUISITION OF EASEMENTS

A.

B.

The Owner has obtained or is in the procesdtdining the easements required for this project.

If at the time of Bids on this Contract, the Gavinas not obtained all of the easements, it isipated

that there may be additional stipulations and cawé on the remaining easements. It is also
anticipated that the Owner may purchase certamsiten easements, such as large trees within the
permanent easement, thereby relieving the Contrércim the responsibility of restoring or protecfin
same. All bidders shall base their bids uponriesktoration of all property within the easementess
otherwise specifically stated.

COVENANTS ON EASEMENTS NOT LISTED

A.

Upon completion of obtaining the remaining easats, if any, the Owner and the successful Bidder
will negotiate a Change Order to the Contract foy additional stipulations not payable under a unit
bid price under this Contract.
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B.

Work shall not be started on any private rightvay or easement until clearance is given the
Contractor by the Engineer.

1.7 EASEMENT RELEASE

A.

Where work is done on easements the Contrabtt sbtain a written statement (see following form
of satisfactory restoration from each property omingolved, and furnish a copy of said statement to
the Engineer. The statement will be required leetbe work will be accepted by the Owner, provided,
however, that where the Contractor contends tleaptbperty owner is making unreasonable demands,
he shall submit a list of such demands to the Egsginn writing. If in the opinion of the Engineer,
such demands are unreasonable, the Engineer shaitiy the Owner and if the Owner approves, the
Contractor may be excused from the necessity odioiog a written statement of satisfactory
restoration from the property owner making sucteasonable demand.

EASEMENT NO.

CONTRACT NO.

PROPERTY OWNER'S APPROVAL OF EASEMENT RESTORATION

I
We, the undersigned owner(s) of property identified

(Address or Property Description)

do hereby approve and accept the restoration wanmke ty

the Contractor on the construction of pipelinesasements over
and across my (our) property.

SIGNED

DATE

1.8 CARE OF EXISTING FACILITIES

A.

B.

The Contractor shall take adequate precautiangrbtect existing sidewalks, curbs, pavements,
utilities, adjoining property, and structures, aodavoid damage thereto, and he shall at his own
expense completely repair any damage thereto cduyskis operation.

Access for fire fighting equipment shall be ntained at all times.

1.9 SHORING, BRACING, ETC.

A.

The Contractor shall shore up, brace, under-gin protect as may be necessary, all foundatiods a
other parts of all existing structures adjoining #ite of the Project, which are in any way affddig
the excavation or other operations connected \Withcbmpletion of the work under this Contract.
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B. Whenever any notice is required to be given iy ©wner or the Contractor to any adjoining or
adjacent land owner or other party before commero¢wf any work under this Contract, such notice
shall be given by the Contractor.

C. The Contractor shall indemnify the Owner andesavharmless from any damages on account of
settlements or the loss of lateral or subjacenpsumf adjoining property and from all loss or erpge
and all damages for which the Owner may becomédelimbconsequence of such injury or damage to
adjoining and adjacent structures and their presnise

1.10 EMERGENCIES

A. Whenever the Contractor's work endangers thetygaff life or property including adjoining propert
or property in the immediate proximity of the Pwijethe Contractor shall take all reasonable
precautions to prevent threatened loss or injueyetirom.

111 EXISTING UTILITIES/FACILITIES - UNDERGROUND AID OVERHEAD
A. The Contractor shall protect existing utilitiesifaies, both overhead and underground.

1.12 TEMPORARY FENCE

A. The Contractor shall be responsible for the wacof temporary fence as required to protectdvis
work area.

B. The Contractor shall be responsible for erecm maintenance of temporary fencing or other
facilities as required to retain periodic secudfyexisting fenced areas.

C. Temporary fencing on facilities shall remain pface until the permanent fencing, as originally
installed, is replaced under the restoration regnénts of the Contract or as shown on the Contract
Drawings.

***END OF SECTION * * *
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SECTION 01550

ACCESS AND HAUL ROUTES

ROUTES

PRIVATE ACCESS

A. Where required by the Contract or choice of@matractor access may be over private land.

B. Access will be maintained by and at the expearfishe Contractor.

C. Comply with local regulations and permits.

D. Comply with all legal requirements to includeaaminimum written permission of private owners.
E. Control dust, noise and traffic, in compliandémocal laws and regulations.

F. Leave private property in condition satisfactryhe Owner and indicated by written release.

PUBLIC ACCESS AND HAUL ROUTES

A.

B.

Comply with all laws and regulations.

All streets in the construction area used byt@mtor's trucks or any other equipment haulingemal

to and from the area whether within the Contrantts or adjacent thereto shall be kept clean aatl sh
be serviced by continuous use of sprinkling truckallay dust. Any mud generated in public areas du
to construction or transportation activities wid tracked offsite by the Contractor.

Unsurfaced roads and streets may receive aicapph of dust oil to allay dust.

Dust control shall continue until streets areegted by the public agency responsible for maarea
or the Contractor is relieved of responsibilityduych agency.

Sprinkling and dust oiling shall be at the Cantor's expense except that dust oil will be phisbi
called out in the Contract and a unit bid itemrisvided.

Any damage to roadway surfaces from the direatdirect result of the Contractor's operationlisha
repaired by the Contractor to the satisfactiorhefresponsible agency.

***END OF SECTION * * *
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SECTION 01560

TEMPORARY CONTROLS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Summary of Work: Section 01010

B. Project Coordination: Section 01039

C. Job Site Administration: Section 01043

D. Protection of Work and Property: Section 01545

E. Access and Haul Routes: Section 01550

F. Traffic Regulation: Section 01570

LAWS

A. Requirements of federal, state and local stat@ed regulations dealing with temporary controls

described in this section shall be strictly adhdéoeby the Contractor.

CONSTRUCTION CLEANING

A.

The Contractor shall keep the site of the world ather areas used by him in a neat and clean
condition, and free from any accumulation of rubbis

The Contractor shall dispose of all rubbish avakte materials of any nature occurring at the work
site, and shall establish regular intervals ofexilbn and disposal of such materials and waste.

Keep his haul roads free from dirt, rubbish, andecessary obstructions resulting from his operst
Equipment and material storage shall be confineteas approved by the Engineer.
Disposal of all rubbish and surplus materialalishe off the site of construction, at the Contoa's

expense, all in accordance with local codes andnandes governing locations and methods of
disposal, and in conformance with all applicablieisalaws.

AIR POLLUTION CONTROL

A.

C.

The Contractor shall not discharge smoke, dusttgrccontaminants into the atmosphere that violate
the regulations of any legally constituted authporit

The Contractor shall furnish all labor, equipmeartid means required and shall carry out effective
measures wherever and as often as necessary tnptas operation from producing dust in amounts
damaging to property, cultivated vegetation, or dstic animals, or causing a nuisance to persons
living in or occupying buildings in the vicinity.

The Contractor shall comply with specific regairents of air quality control laws.
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1.7

The Contractor shall be responsible for any dgameesulting from any dust originating from his
operations.

The dust abatement measures shall be continuidl the Contractor is relieved of further
responsibility by the Owner.

EROSION CONTROL

A.

Contractor shall provide temporary erosion cohtvork as necessary or as required by state arad lo
agencies during the life of the contract. Thiskuvsrintended to provide prevention, control, and
abatement of water pollution/erosion within theitgrof the project, and to minimize damage to the
work, adjacent property, streams, and other baafiesater. If site size exceeds 1 acre, contradial s
prepare and submit a Storm Water Pollution Pregarfilan (SWPPP).

The Contractor shall coordinate this temporaagew pollution/erosion control work with the
permanent drainage and erosion control work that lmeaspecified in the Contract to the extent
practicable to ensure that effective and continweai®r pollution/erosion control is maintained digri
the construction of the Project.

Clearing and grubbing operations shall be seduled and performed that grading operations and
permanent erosion control features can follow imiatedy. If the project conditions do not permiisth
scheduling, temporary water pollution/erosion cointneasures will be required between successive
construction stages.

The area of excavation, borrow, and embankmpetations in progress will be limited commensurate
with the Contractor's capability and progress iegiag the finish grading, mulching, seeding, and
other permanent erosion control measures curreotrding to the accepted schedule.

If the Engineer determines that water polluto/or erosion could occur due to seasonal liroitasti
the nature of the material, or the Contractor'gpss, temporary water pollution/erosion control
measures shall be taken immediately.

The Engineer may require the Contractor's ofmerato be scheduled so that permanent erosion
control features will be installed concurrently lwir immediately following grading operations.

Compliance with the requirements of this secsiball not relieve the Contractor from his
responsibility to comply with other provisions dEtcontract.

NOISE CONTROL

A.

Comply with state and local requirements adlltmaable noise levels during construction.
Equip all internal combustion engines in velgdad construction equipment with effective muffler
Prevent noise disturbance to adjoining propewigiers and the public.

Construction operations shall be restricted betwthe hours of 7:00 AM and 5:00 PM without
specific approval by the Owner except in emergencie

SANITARY PROVISIONS

A.

The Contractor shall provide and maintain inemtand sanitary condition such accommodations for
the use of his employees and the Engineer as mangdessary to comply with the requirements and
regulations of the agencies or organizations hajirigdiction over sanitary and health conditionsl a

of other bodies or offices having jurisdiction thever. He shall permit no public nuisances.
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B. The Contractor shall establish a regular dadljection of all sanitary and organic wastes.

C. All wastes and refuse from sanitary facilitieeypded by the Contractor or organic material waste
from any other source related to the Contractg&ations shall be disposed of away from the site i
manner satisfactory to the Owner and in accordaiitteall laws and regulations pertaining thereto.

1.8 CHEMICALS

A. All chemicals used during project constructianfarnished for project operation, whether defdijan
soil sterilant, herbicide, pesticide, disinfectgm)ymer, reactant or of other classification, sksabw
approval of either the U.S. Environmental Protec#@ency or the U.S. Department of Agriculture.

B. Use of all such chemicals and disposal of resdshall be in strict accordance with the printed
instructions of the manufacturer.

1.9 PROVISION FOR WATER COURSES

A. The Contractor shall provide for the flow of allater courses, sewers or drains, intercepted or
disturbed by the Contractor during the progresshefwork, and shall replace the same in as good
condition as he found them or shall make such finavisions for them as necessary.

B. The Contractor shall not obstruct the gutteay street, but shall use all proper measuresdeige
for the free passage of surface water.

C. The Contractor shall make provisions to takee aair all surplus water, mud, silt, or other runoff
pumped from excavations or resulting from sluicorgother operations, and shall be responsible for
any damage, of whatever nature, resulting fronfdiigre so to provide.

D. No direct payment shall be allowed for the abaeek. Payment for the cost thereof shall be ideli
in the prices bid for the various items that corsgithe improvement.

E. All work adjacent to or in the vicinity of stn@s, lakes, or such other water courses shall be
accomplished in accordance with the requirementseoDepartments having jurisdiction.

1.10 ARCHAEOLOGICAL OR CULTURAL RESOURCES

A. The Contractor is advised that construction waithin this Contract is subject to the provisianfs
state and federal laws and regulations pertaininthé preservation of archaeological and cultural
resources.

B. In the event that any archaeological or culturdources are uncovered during the course of
construction, all work shall cease until an insjpeciand evaluation of the site has been made by an
archaeologist to insure that archaeological dagesperly preserved. The Contractor shall natigy
Owner who will in turn notify the proper authorgie

C. The Contractor should anticipate reasonableydeldile the archaeological investigations are ¢pein
made and should make allowance for these delaysruhe appropriate bid items. No additional
compensation will be allowed.

***END OF SECTION * * *
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SECTION 01570

TRAFFIC REGULATION

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Access and Haul Roads: Section 01550
MATERIALS AND CONTRACT

A. Signs, warnings, light signals, bypass layostfieduling and routes shall conform to the requamEs
of U.S. Department of Transportation Federal Higihwaministration "Manual on Uniform Traffic
Control Devices", latest edition, as amended bwlloc state agency.

MAINTENANCE OF TRAFFIC

A. The Contractor shall conduct his work so asntierifere as little as possible with public travehd
shall at his own expense provide and maintain laétaridges, detours, or other temporary facilities
for the accommodation of public or private trawetluding mail delivery, and shall give reasonable
notice to the owners of private drives before ifgeng with them; provided, however, that such
maintenance of traffic will not be required whehe tContractor has obtained permission from the
owners or tenants of private property, or the prqueblic authority, or both, to obstruct traffic tivin
the said limits and time agreed upon.

B. Access for fire fighting equipment, police anutaulance services shall be provided at all time an
the Contractor shall keep the local authoritie®rimfed at all times of the location of construction
operations and fire lanes.

C. The Contractor shall also notify the authorities charge of any municipal, private, or school
transportation systems at least 48 hours in advasfcead closures that will force a change in the
regular routing of the transportation system. Tumntractor shall also provide maintain suitable
detour routes for the system.

D. Highway and arterial crossings shall be madsuich a way that no more than half of the roadway is
closed to traffic at any time, except where sugatdtours or other arrangements are agreed toeby th
agency having jurisdiction.

COMPLIANCE WITH LOCAL REQUIREMENTS

A. The Contractor shall comply with all applicalskate and local requirements for closure of streets

B. He shall provide barriers, guards, lights, sigamporary bridges, flagmen and watchmen, advitiag
public of detours and construction hazards.

C. He shall also be responsible for compliance adtitional public safety requirements which mager
during construction.

D. He shall furnish and install, and upon completaf the work, promptly remove all temporary signs
and warning devices.
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15 TRAFFIC CONTROL PLAN

A. Not less than ten days before beginning constmicthe Contractor shall prepare and submit a&ggn
construction traffic control plan for the entireofct, showing how detour routes will be signed and
controlled.

B. The traffic control plan shall include and matdtevision for at least the following items:

1. Maintain at least one lane of traffic during stvaction in all streets and roads wherever possibl
2. Employ flagpersons to direct traffic as requite@dssure safe vehicular traffic.

3. Provide for the protection of pedestrians atiales.
4

Provide, install, and maintain all signs, bades, posts, guards, and notices whenever a street
must be completely closed.

o

Provide for passage of local vehicles to busieesnd homes.

Provide for passage and access of emergencgleghpolice, fire, and disaster units at all times
Assume liability for any damages resulting frontes to provide said access.

7. Revise and update specific traffic control planreflect changes in the project schedule as
required by the Owner.

1.6 STORAGE OF MATERIALS AND EQUIPMENT

A. Materials or equipment shall not be stored wheneill interfere with the free and safe passade o
public traffic.

B. The Contractor shall remove all equipment arfgtiobbstructions from that portion of the roadway t
be opened for use by public traffic at the endasfreday's work and at other times when construction
operations are suspended for any reason.

C. Materials or other obstructions shall not becgthwithin 20 feet of fire hydrants, which shalladit
times be readily accessible to the fire departmamtwithin ten feet of United States mailboxes.

1.7 MAINTENANCE OF POSTAL SERVICE
A. The Contractor shall be responsible for deteimnginand complying with the United States Postal
Department's requirements for maintaining postalise within the project area and along related
detour routes.
B. Where required by street closures or excessitexferences, the Contractor shall move mailboges t
temporary locations designated by the postal seraitd, when such closures are terminated, shall

return the mailboxes to locations and conditiorisfactory to the owners and the postal service.

C. Other mailboxes removed or damaged by the Cawotrashall be placed to the satisfaction of the
owners and the postal service within 24 hours eif ttemoval or damage.

***END OF SECTION * * *

01570-2



1.1

1.2

13

14

SECTION 01600

MATERIAL AND EQUIPMENT

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

Project Coordination: Section 01039

Submittals: Section 01300

PRODUCTS LIST

A.

B.

As soon as possible but not more than thirty) (8@ys after date of Notice to Proceed, submit to
Engineer five (5) copies of complete list of allogucts, which are proposed for installation as
substitutions or product options.

Tabulate list by each specification section.

CONTRACTOR'S OPTIONS

A.

Unless otherwise specifically provided, all wor&nship, equipment, materials and articles
incorporated in the work covered by the Contraettarbe new and of the best available grade of thei
respective kinds.

For products specified only by reference stadslaselect any product meeting standards, by any
manufacturer.

For products specified by naming one or moredpets, but indicating the option of selecting
equivalent products by stating "or equivalent" afipecified product, Contractor must submit request
as required for substitution, for any product rpeafically named.

For products specified by naming only one pradared manufacturer, there is no option, and no
substitution will be allowed.

SUBSTITUTIONS

A.

Within thirty (30) days after Notice to Proceéthgineer will consider formal requests from
Contractor for substitution of products in placetadse specified.

Submit request for substitution in accordancéhwiequirements for submittal of shop drawings
(Section 01300) and the following additional requients.
1. For construction methods:
a. Detailed description of proposed method.
b. Drawings illustrating methods.
2. Itemized comparison of proposed substitutiomwitoduct or method specification.

3. Data relating to changes in construction schedul
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4. Accurate cost data on proposed substitutiommparison with product or method specified.
C. In making request for substitution, Contracepresents:
1. He has personally investigated proposed prooluctethod, and determined that it is equivalent or
superior in all respects to that specified.

2. He will provide the same guarantee for substituas for product or method specified.

3. He will coordinate installation of accepted dith8on into work, making such changes as may be
required for work to be complete in all respects.

4. He waives all claims for additional costs refate substitution which consequently becomes
apparent.

5. Cost data is complete and includes all relatestscunder his Contract, but excludes costs under
separate contracts and Engineer's redesign cd3tsitractor agrees to pay for all costs under
separate contracts and Engineer's redesign costs.

D. Substitutions will not be considered if:

1. They are indicated or implied on shop drawingpreject data submittals without formal request
submitted in accord with Section 01300.
2. Acceptance will require substantial revisiorCaintract Documents.
E. The above shall not be construed to mean thatsabstitution for materials and equipment will be

allowed. The Engineer reserves the right to regect disapprove any request he deems irregular or
not in the interest of the Owner.

15 MATERIAL CERTIFICATION
A. Upon request of the Engineer, the Contractoratenal suppliers may be required to furnish a
certification from a recognized testing laboratocgrtifying that the material supplied is in full
conformance with the Contract Documents.

1.6 ADDITIONAL ENGINEERING COSTS

A. Additional engineering costs accruing as a fesfichecking and/or redesign of substitutions il
charged to the Contractor and billed by the Ownéhe@ Engineer's current established rates.

1.7 INSTALLATION
A. All materials, appliances, fixtures, and equipmghall be applied, installed, connected, ereaisdd,
cleaned, and conditioned in accordance with suskruations as are commonly furnished by the

manufacturers, unless herein specified to the aontr

B. The Contractor shall use experienced millwriglatsceptable to the Engineer, in the installatind a
aligning of the equipment.

C. At least one copy of the installation instrunsoshall be furnished to the Engineer no later floan
days after the equipment arrives on site.

D. Manufacturers' instructions for handling, praieg, installation, lubrication and alignments difet

equipment, shall be followed to the letter and ¢hiestallation instructions shall be consideredagt p
of this Contract, with attendant penalties for ffisient performance.
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E. No piping or valves shall be supported by mezrits connection to any mechanical equipment.ePip
connections to equipment must be disconnected wpquiest to permit inspection and determination
that the piping is not transmitting stresses toettpgipment.

F. All motor flexible couplings shall be disconnedtand checked with an indicator for misalignment
after all other installation work has been completmless the equipment installation instructions
specifically prohibit this.

G. The Contractor must allow a representative ef@wner to observe the indicator readings and agpro
or disapprove prior to recoupling.

1.8 PUMPS AND PIPING

A. All pump and piping installations shall fully reethe standards of the Hydraulic Institute.

***END OF SECTION * * *
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SECTION 01650

TESTING AND STARTING OF SYSTEMS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

Testing Laboratory Services. Section 01410
Contract Closeout: Section 01700

Operation and Maintenance Data: Section 01730

RESPONSIBILITY

A.

Testing, startup and operation shall not be cause for claims for delay by the Contractor and all
expenses accruing therefrom, shall be deemed to be incidental to the Contract.

The Contractor shall provide all materials, supplies and labor necessary to efficiently complete the
testing, startup and operation.

All power and utility bills shall be paid by the Contractor up to and including the day of final
acceptance of the Contract by the Owner. If not paid, these charges shall be treated as claims against
the Contractor (Refer to Section 01039, Paragraph 1.4).

If the Owner chooses to commence operations prior to final acceptance, the Owner will assume
payment of all power and utility charges effective the day that operation is assumed by the Owner and
noticeis given in writing.

SCHEDULE

A.

B.

Placing all phases of the project in service shall consist of three parts. testing, starting and operations.

Not less than thirty (30) days before anticipated time for beginning the testing, the Contractor will
submit to the Engineer for approval, a complete plan for:

Schedules for tests.

Detail schedules of procedures for startup.

Complete schedule of events to be accomplished during startup.

Schedule operator training as specified.

g > NP

An outline of work remaining under the Contract that will be carried out concurrently with the
operation phases.

Notify the Engineer of the approximate date that water, electrical, and natural gas will be required for
operation.
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TESTING

A.

Testing shall consist of individual tests and checks made on equipment intended to provide proof of
performance of units and proper operation of unit controls together with such necessary tests whether
or not described elsewhere in these Specifications to assure proper alignment, size, condition,
capability, strength, proper adjustment, lubrication, pressure, hydraulic tests, leakage tests and all other
checks deemed necessary by the Engineer to determine that all materials and equipment are of
specified quality, properly situated, anchored and in all respects ready for use.

All gravity sewer pipe and pressure piping shall be tested as required by these specifications and
applicable codes.

Tests on individual items of equipment, pipelines, vessels, structures, tanks, controls and other items
shall be as described in various sections describing such items.

Testing will be done by the Contractor in the presence of an Inspector designated by the Engineer.
Records of all official tests will be made by the Inspector.

During tests, the Contractor shall correct any defective work discovered or that is not in first class
operating condition.

STARTUP

A.

Startup shall consist of testing by a ssmulated operation, all operational equipment and controls. The
purpose of these tests shall be to check that all equipment will function under operating conditions, that
al interlocking controls and sequences are properly set and that the facility will function as an
operating unit.

Checks for leakage of tanks, piping, valves, gates and all other hydraulic and pneumatic systems and
structures will be made.

The test shall continue until it is demonstrated that all dysfunctions of controls and machinery are
corrected.

The startup shall not begin until al tests required by these Specifications have been completed and
approved by the Engineer.

The Contractor may, if approved by the Engineer, conduct the hydraulic testing of pumps, aerators and
other equipment requiring large volumes of liquid simultaneously with the startup test. If required by
the Owner, the Contractor shall dispose of the water used by pumping to waste.

OPERATION

A.

Operation of the facility shall be immediately started after completion of testing and startup and after
satisfactory repairs and adjustments have been made and providing supply and disposal facilities
furnished by others are available. If these facilities are not available, the plant will be closed down and
no further testing or operation by the Contractor will be required. The Contractor, however, will be
responsible that all details required by the Contract shall remain in good order until final acceptance of
the whole Contract.

The facility will be operated by personnel placed on the project by the Owner who will perform all
duties and operate all equipment.

Taking possession and use of the facility shall not be deemed an acceptance of any work not completed
in accordance with the Contract Documents.
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D. If such prior use increases or causes refinishing of completed work, the Contractor shall be entitled to
such extra compensation or extension of time or both, as the Engineer may determine.

*** END OF SECTION * * *
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SECTION 01700

PROJECT CLOSEOUT

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

D.

E.

F.

Project Coordination: Section 01039

Protection of Work and Property: Section 01545
Testing and Starting of Systems: Section 01650
Final Cleaning: Section 01710

Project Record Documents: Section 01720

Operation and Maintenance Data: Section 01730

SUBSTANTIAL COMPLETION

A.

B.

C.

Contractor:

1. After testing and startup, submit written céctifion to Engineer that Project or designatediport
of Project is substantially complete.

2. Submit list of items to be completed or corrdcte

Engineer will make an inspection after receiptGmntractor's certification, together with Owner's
representative.

If it appears to the Engineer that work is sabsally complete:

1. The Engineer may request of and the Contradtall prepare and submit to Engineer, a list of
items to be completed or corrected as determindtidinspection.

2. When the Engineer considers the work to be anbiatly complete, the Engineer may, with the
Owner's approval, issue a Certificate of Substhr@iampletion, with appropriate conditions,
accompanied by a list of the items to be completed corrected, as verified and amended by
Engineer. Omission of any item from the list shadt relieve the Contractor from responsibility
to complete all the work in accordance with the (Caxt.
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D.

E.

3. Owner occupancy of Project or designated poxidaroject:
a. Contractor shall perform final cleaning in actaorce with Section 01710.

b. Owner may use all or part of the work within ttime designated in the Certificate of
Substantial Completion, upon notice to the insueacempany or companies as provided in
Article 21 of the General Conditions.

4. Contractor shall complete all the work withire time designated in the Certificate, or if not so
designated within a reasonable time.

Should the Engineer consider that work is nbistantially complete:

1. He shall notify the Contractor, in writing stagireasons.

2. Contractor shall complete work and send secarittiew notice to Engineer certifying that Project
or designated portion of Project is substantiadignplete.

Warranties: Under Article 29.1 of the Generah@itions guarantee and warranty periods begin with
the date of final acceptance. However, in conpectiith any specific equipment certified by the

Engineer as completed and its use or operatioretfidor its intended purpose is assumed by the
Owner, the warranty period for such equipment shaliin with the beginning date of such use or
operation.

1.3 FINAL INSPECTION

A.

D.

The Contractor shall submit written certificatithat:

1. Contract Documents have been reviewed.
2. Work has been completed in accordance with @ohPocuments.

3. Equipment and systems have been tested in mesefi Owner's representative and are
operational.

4. Project is completed, and ready for final injpec

Should Engineer consider that work is completeaccordance with requirements of Contract
Documents, he shall request Contractor to makeeprgjoseout submittals.

Should Engineer consider that work is not cotieple

1. He shall notify Contractor, in writing, statingasons.

2. Contractor shall take immediate steps to rentbdystated deficiencies, and send second written
notice to Engineer certifying that work is complete

3. Engineer will reinspect work.

1.4 REINSPECTION COSTS

A.

In addition to any overtime inspection due unédeicle 15 of the General Conditions, should Emrgn

be required to perform second inspections becadisilore of work to comply with original
certifications of Contractor, Owner will compenséaiegineer for additional services as stated in said
article and charge the Contractor for such feéBeaEngineer's currently established billing rate.
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1.6

CLOSEOUT SUBMITTALS

Project Record Documents: To requirements atiSe 01720
Operation and Maintenance Data: To requiremeh&ection 01730

Guarantees and bonds required by these spdicifisa See Articles 22 and 29 of General Condgion
and specific equipment or material specifications.

Spare parts and Maintenance Materials as spddifi Section 01730.

Easement Release: Section 01545

At the close of the Contract the Contractorlshal

1. Remove all electrical, sanitary, gas, telephanater, offices and any other temporary service

equipment that may remain.

2. Arrange for transfer of utlities’ accounts te tBwner's name.
Deliver evidence of compliance with requiremenaftgoverning authorities:

1. Certificates of Inspection:
a. Elevators.
b. Mechanical:
(1) As required by codes.
c. Electrical:
(1) State or city as required.

(2) Megger by Electrical Subcontractor.

FINAL ADJUSTMENT OF ACCOUNTS
A. Submit final statement of accounting to Engineer

B. Statement shall reflect all uncompleted adjustisie

1. Additions and deductions resulting from:
Previous Change Orders.

Cash Allowances.

Unit Prices.

Other Adjustments.

Deductions for Uncorrected Work.

-~ o o o T o

Penalties and Bonuses.

Deductions for Liquidated Damages.

Q

2. Unadjusted sum remaining due.

01700-3



1.7 FINAL APPLICATION FOR PAYMENT

A. Contractor shall submit final application in acdance with requirements of General Conditions.
1.8 FINAL CERTIFICATE FOR PAYMENT

A. Engineer will issue Final Certificate in acconda with provisions of General Conditions.

B. Should final completion be materially delayedotigh no fault of Contractor, Engineer may issue a
Final Certificate for Payment, in accordance witbvisions of General Conditions and existing laws.

1.9 POST-CONSTRUCTION INSPECTION
A. Prior to expiration of one year from Date of Stamtial Completion or Final Acceptance, Engineer
may make visual inspection of Project in companthv@wner and Contractor to determine whether

correction of work is required, in accordance vgtbvisions of General Conditions.

B. For guarantees beyond one year, Engineer wileni@spections at request of Owner, after notiftoat
to Contractor.

C. Owner will promptly notify Contractor, in writg) of any observed deficiencies.

***END OF SECTION * * *
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1.1

1.2

1.3

SECTION 01710

FINAL CLEANING

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A.

B.

C.

D.

E.

Summary of Work: Section 01010
Project Coordination: Section 01039
Cutting and Patching: Section 01045
Temporary Controls: Section 01560

Project Closeout: Section 01700

GENERAL REQUIREMENTS

A.

Maintain premises and public properties frearfraccumulations of waste, debris, and rubbish chuse
by operations.

At completion of work, remove waste materialgblish, tools, equipment, machinery and surplus
materials, and clean all sight-exposed surfacasglg@roject clean and ready for occupancy.

Pipeline and work on public rights-of-way sHadl kept cleaned up as specified in Division 2 fer t
work involved.

SAFETY REQUIREMENTS

A.

B.

Standards: Maintain project in accord with #pplicable federal, state and local safety staredard
Hazards Control:

1. Store volatile wastes in covered metal contairnemd remove from premises daily.
2. Prevent accumulation of wastes which createrdapa conditions.

3. Provide adequate ventilation during use of Vielatr noxious substances.
Conduct cleaning and disposal operations to tpmiph local ordinances and anti-pollution laws:

1. Do not burn or bury rubbish and waste matenalgroject site unless approved by local fire and
air pollution authorities.

2. Do not dispose of volatile wastes such as mirggiaits, oil, or paint thinner in storm or samita
drains.

3. Do not dispose of wastes into streams or watgwa
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2.1

3.1

3.2

3.3

PRODUCTS

MATERIALS

A.

B.

Use only cleaning materials recommended by mastufer of surface to be cleaned.

Use cleaning materials only on surfaces recond@e by cleaning material manufacturer.

EXECUTION

DURING CONSTRUCTION

A.

Execute cleaning to insure that grounds andipysbperties are maintained free from accumulation
of waste materials and rubbish.

Wet down dry materials and rubbish to lay dust prevent blowing dust.

Remove waste materials, debris and rubbish fsim and legally dispose of at public or private
dumping areas off Owner's property.

Schedule cleaning operations so that dust amer @ontaminants resulting from cleaning procesk wi
not fall on wet, newly painted surfaces.

FINAL CLEANING OF STRUCTURES

Employ experienced workmen, or professional mégg, for final cleaning.

In preparation for substantial completion or \eancy, conduct final inspection of sight-exposed
interior and exterior surfaces, and of concealetsgp.

Remove grease, dust, dirt, stains, labels, fprg#s, and other foreign materials, from sighpesed
interior and exterior finished surfaces; polishfaces so designated to shine finish.

Repair, patch and touch up marred surfacesdoifigd finish, to match adjacent surfaces.
Broom clean paved surfaces; rake clean othéacs of grounds.

Clean windows.

Replace air conditioning filters if units werngavated during construction.

Clean ducts, blowers and coils, if air conditm@n units were operated without filters during
construction.

Maintain cleaning until project is occupied by@er.

FINAL CLEANUP OF PIPELINES

A.

Final cleanup work shall be completed as clodshind the construction work as it is physically
possible to do.

Unless otherwise specifically provided in wrgionly those portions of the completed work will be

included in the partial pay estimates where, in Emgineer's opinion, the cleanup work has been
satisfactorily completed.

01710-2



3.4

C. Refer to specific sections for detail requiretadar cleanup of pipelines.

GENERAL CLEANUP

A.

Before final acceptance, the Contractor shatiaee and obliterate, insofar as feasible, all disjec
disturbances of the ground which mar the landseaylewere caused by his operations, whether or not
part of the improvement.

Rubbish, excess materials, temporary structuaesl discarded equipment shall be removed and
disposed of.

Temporary haul roads shall be scarified anddulad blend with surroundings.
Remove shags, down trees, brush, and stumps.
Fill holes and grade to smooth land contourdsap® ends of cuts and fills to fit adjacent terrain

Hand rake disturbed areas to remove loose abjeciuding rock and clods in excess of two incimes
any dimension.

Sweep pavement, curb and gutter, sidewalks enevehys.

***END OF SECTION * * *
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SECTION 01720

PROJECT RECORD DOCUMENTS

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Project Coordination: Section 01039

B. Operation and Maintenance Data: Section 01730
MAINTENANCE OF DOCUMENTS

A. Maintain at job site, one copy of:

Contract Drawings.

Project Manual.

Addenda.

Reviewed Shop Drawings.
Change Orders.

Other Modifications to Contract.
Field Test Records.

© N o g ~ w D BRE

Maintenance Data Delivered with Equipment.

B. Storedocumentsin field office, apart from documents used for construction.

C. Providefiles and racks for storage of documents.

D. Maintain documentsin clean, dry, legible condition.

E. Do not use record documents for construction purposes.

F. Make documents available at all times for inspection by Engineer and Owner.
RECORDING

A. Do not permanently conceal any work until required information has been recorded.
B. Keep documents current.

C. Contract Drawings. Legibly mark to record actual construction:

1. Depths of various elements of foundation in relation to variances from plan.

2. Horizontal and vertical location of underground utilities and appurtenances and references to
permanent surface improvements.

01720-1



3. Location of internal utilities and appurtenances concealed in construction referenced to visible and
accessible features of structure.

Field changes of dimension and detail.
Changes made by Change Order or Field Order.

6. Detailsnot on original Contract Drawings.
D. Specificationsand Addenda: Legibly mark up each Section to record:

1. Manufacturer, trade name, catalog number, and supplier of each product and item of equipment
actualy installed.

2. Changes made by Change Order or Field Order.
3. Other matters not originally specified.

E. Shop Drawings. Maintain as record documents; legibly annotate drawings to record changes made
after review.

14 SUBMITTAL
A. At completion of project, deliver record documents to Engineer.

B. Accompany submittal with transmittal letter, in duplicate, signed by the Contractor, or his authorized
representative.

*** END OF SECTION * * *
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1.1

1.2

13

1.4

SECTION 01730

OPERATION AND MAINTENANCE DATA

GENERAL

RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. Testing and Starting of Systems: Section 01650

B. Material and Equipment: Section 01600

C. Contract Closeout: Section 01700

DATA

A. The Contractor shall furnish the Engineer wiilh ) bound copies of maintenance data on all
machinery and equipment furnished under this Contrahe manuals shall include the following:

o g~ w DN kE

~

8.
9.

Equipment operating and maintenance instructions

Parts list, including diagrams and cut-a-waytieas.

Assembly and disassembly instructions.

Equipment specifications and guaranteed perfocandata.
Name, address and telephone of vendor and ppatsesources.

Factory parts list with interchangeability ligs of all component sources and original
manufacturer's part number.

Manufacturers' warranties.
Recommendations for preventative maintenance.

Step by step operating and startup procedures.

B. Wiring diagrams of all control circuits actuaypplied and installed shall be included.

QUALITY

A. Data shall be bound in first quality, heavy, panent type binders. The Contractor shall subngt th
binding he proposes to furnish to the Engineehfsrapproval before assembling all of the material.

B. Manuals shall be assembled and indexed sorif@iation on any piece of equipment can be readily
found.

FORM

A. The operating and maintenance instructions $ieathe first item listed for each piece of equipmdt
shall include, in addition to necessary details;sammary of maintenance" substantially in the
following format:

1.

Name of Item;
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2. Name of Manufacturer:

Address:

3. Name Plate Information:

4. Nearest Local Representative:

Address:

Telephone No.:

5. Maintenance Date or

Requirements Frequency Lubrication Remarks

6. Spare Parts List (to be kept on hand)
7. Type of Lubricant (if required)

Shell:

Standard:

Texaco:;

Union:

Other:

B. The second item of each listing shall be a tetanarrative description of both the equipment and
control circuits and a description of the recomneghthethod for troubleshooting.

C. The third item of each listing shall be the lohtion chart followed by drawings, charts and deta

*** END OF SECTION * * *

01730-2



DIVISION 2 SITE CONSTRUCTION



11

1.2

13

SECTION 02010

SUBSURFACE INVESTIGATION

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A.

Shoring: Section 02150

SOILS REPORTS

A.

Any data on soil and/or subsurface conditions shown in the Plans or Specifications is not to be taken as a
representation, but is based on limited information and is at best only an opinion; consequently, such data
cannot be considered precise or complete and there is no guarantee as to its completeness, accuracy, or
precision.

A copy of any available reports may be inspected at the office of the Engineer if so stated in section
"Information for Bidders."

These reports were obtained only for use by the Engineer in design and are not a part of the Contract
Documents.

Additional Investigation:

1. Contractor should visit the site and acquaint himself with site conditions before submitting a bid and the
submission of abid will be prima facie evidence that he has done so.

2. Prior to bidding, Contractor may make his own subsurface investigations to satisfy himself with site and
subsurface conditions.

QUALITY ASSURANCE

A.

B.

The Contractor shall readjust work performed that does not meet technical or design requirements.

The Contractor shall make no deviations from the Contract Documents without specific and written approval
of the Owner.

The Contractor shall be responsible for obtaining approval from responsible agency or property owner

before performing any exploratory excavations.

* ** END OF SECTION * * *
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SECTION 02050

DEMOLITION

1. GENERAL
11 RELATED WORK SPECIFIED ELSEWHERE
A. Site Clearing: Section 02110

1.2 PROTECTION

A. Streets, roads, adjacent property and other wworkmain shall be protected throughout the work.

B. Any material damaged by Contractor's operatshal be replaced with new material by the Contnact

***END OF SECTION * * *
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1.0

1.1

1.2

13

2.0

21

3.0

3.1

3.2

3.3

SECTION 02110

SITE CLEARING

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Demolition: Section 02050

B. Protection of Work and Property: Section 01545

PROTECTION

A. Streets, roads, adjacent property and other wworkmain shall be protected throughout the work.
MEASUREMENT AND PAYMENT

A. All work included in this section shall be ineidtal to other portions of the work.
PRODUCTS

MATERIALS

A. Materials shall be at the Contractor's option.

EXECUTION

SURVEY STAKING IN UNCLEARED EASEMENTS

A. If the Engineer's controls or stakes are damagetestroyed, the cost of replacement shall libeaéxpense
of the Contractor.

CLEARING

A. Clearing work shall be performed within the doef of the area indicated on the Drawings, orh@ t
Specifications.

B. Debris resulting from said clearing shall bepdised of by the Contractor and the right-of-wayokd up in
a neat and workmanlike manner.

C. No logs, stumps, rocks, etc., shall be leftdyim the right-of-way or on adjacent property withaepecified
written approval by the Owner.

D. All trees shall be felled within the area todleared except those marked to be left standingeauired by
easement stipulations or by contract to be lefiditeg, shall be close cut parallel to the groumshaved
and disposed of at the expense of the Contractor.

E. No trees or shrubbery in public right-of-way Itba cut except by approval of the Engineer.

GRUBBING

A. All trees or stumps within five (5) feet of thpeline shall be removed.
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B. Grubbing will be performed where designated be trawings or as specified herein and shall irelud
removal from the ground of all stumps, roots, bdifiegs and other vegetation not otherwise provifted
and the removal and disposal of the refuse.

C. In areas to be filled to a depth of three (&t f&r more above the natural ground all tree stuamasbrush
shall be cut off not more than three (3) inchesnftbe ground and removed.

D. Where unsuitable surface material is to be resdpeomplete grubbing will be required.
3.4 DAMAGED VEGETATION
A. Neatly trim torn limbs and trunk and severedtsoo
B. Apply wound paint to aboveground wounds.
C. Remove and replace in kind all vegetation damayéensively.
3.5 DISPOSAL
A. Contractor shall comply with all laws and ruteat govern burning and shall secure necessaryifserm

B. When burning is permitted, it shall be done untte constant care of competent watchmen such that
surrounding property or vegetative cover is not aged.

C. Contractor may sell any saleable material.

D. Material not burned or sold shall be hauled thsposal site secured by the Contractor at higesg.

*** END OF SECTION * * *
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1.0

1.1

1.2

1.3

1.4

SECTION 02150

SHORING

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Subsurface Investigation: Section 02010

SUMMARY

A. The work specified in this section includes insti#édin of temporary support for trenches and
excavation areas.

B. The Contractor shall design, furnish, install, amaintain a system of temporary supports, including
all bracing and associated items, to retain ex@awain a safe manner, to control ground movements
and to control groundwater inflows. Upon completifithe required excavation and pipe installation,
the Contractor shall remove the support systerspesified, and backfill the excavations.

C. The Contractor shall have sole responsibility faing the excavations to accommodate shoring,

bracing, pipe and pipe installation to the spedifiees, grades and tolerances.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Commercial Standards:
1. ASTM A 36 - Specification for Structural Steel.
2. ANSI/AWS D1.1 - Structural Welding Code.

SUBMITTALS

A. Submittals shall be made a minimum of six week®tgehny work referred to in the submittals is
scheduled to commence.

B. Shop drawings shall be submitted for excavatiorpstpsystems, groundwater cut-off walls, and

other related information as requested by the Emgiand in accordance with Section 6705 of the
California Labor Code. As a minimum, the followiimformation shall be submitted:
1. Name and qualifications of person responsible xgaeation support system design.

Details of shoring and bracing or other provisiémsworker protection from hazards of
caving ground.

Design assumptions and calculations.
Methods and sequencing of excavation and instafiaif staged excavation support.

Proposed locations of stockpiled excavated material

o 0k~ w

Minimum lateral distance from the crest of slopesvehicles and stockpiled excavated
materials.

7. Anticipated difficulties and proposed resolutions.
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8. Backfilling of voids as required to minimize groumvement and protect adjacent
property.
9. Control of water, method of maintaining bottom dith and protection of subgrade.

Construction: The Contractor shall submit the feitey to the Engineer at the times indicated.

1. Written daily progress reports shall be submiitteiring excavation and construction of
trenches. The progress reports shall have field legorded at intervals of one foot
during excavation and shall be submitted to theif&®y within one working day of
preparation. As a minimum, the logs shall include:

a. The date, starting time, and finish time.
b. Equipment used.

c. Theoretical “neat-line” and actual quantities ofaxated material and descriptions
of excavated material.

d. Any unusual conditions, breakdowns, and delaysudicg problems with support.

e. Depth of excavation, vertical alignment, and gemapnditions encountered.

—h

Detailed description of the support installed, uthg sizes, lengths, and spacing.

g. Dewatering rates, pumping rates, inflow conditions.
h. Deformation monitoring results, and record of actiaken by the designer of record
and the contractor if predicted deflections arecexied.
2. Results of all material and field tests shalldubmitted at the end of each shift, and

results of lab tests within one week of complegiagh test.
Post-Construction: Within 15 days of backfill ofcaxations, the Contractor shall submit a detailed
as-built location plan of all remaining buried shgrmembers including size, location, and cutoff
elevation.

Reports and Records: The following shall be suleghitin each day that measurements are made:

1. Excavation monitoring data of horizontal and vetideflections of supports.

2. Settlement and deformation monitoring data.

15 QUALITY CONTROL, TESTS, AND INSPECTIONS

A.

Quality control, testing, and inspection shall beviled as required by the Contractor’s design
engineer and in accordance with approved submifthks Contractor’s design engineer shall visit the
site to observe the work in progress on at leastekly basis or more frequently if required by the
Engineer.

The Contractor shall coordinate with the Enginegarding additional quality assurance testing to be
provided at the Owner’s discretion. The Contrastwll permit free access during construction of
shoring systems for the Owner’s testing staff.

All work shall be performed in the presence ofEmgineer, unless the Engineer has granted prior
approval in writing to perform such work in his abse.
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1.6

1.7

DESIGN CRITERIA

A.

As a minimum all excavation support systems |shaldesigned in accordance with CAL-OSHA,
OSHA and Caltrans requirements.

The size type and design of shoring and prateatiethods are the Contractor’s responsibility, and
are subject to review and approval by the Engir&eoring options include but are not limited to:
Interlocking Sheetpiles.

Soldier Piles and Lagging.

Trench Boxes.

Speed Shores.

Secant Piles.

2 T o A

Structural Deep Soil Mix.

In all areas, excavation support systems sleallésigned by the Contractor's design engineer to
support earth pressure, unrelieved hydrostaticspres, bottom heave, utility loads, equipment,
applicable traffic loads, and other surcharge ldadsich manner as will allow safe construction and
will prevent damage to adjacent structures (inclgdexisting pipelines and utilities) and injury to
workers and the public. In addition, the instadlatiof excavation support systems shall not cause a
disruption to public convenience or access.

Excavation support systems shall be designée tmmpatible with the geologic conditions desctibe
in the Geotechnical Data Report and the GeotedhBaseline Report, including any adjacent slope
support structures. Recommended minimum laterdh gaessures and maximum side slopes for
selected conditions are summarized in the GeoteghRaseline Report.

Excavation support systems shall be designechitimize horizontal and vertical movements to
within allowable values, and to protect adjaceiftitias from damage.

Excavation support systems shall be designeddotrol of water, maintaining bottom stability and
protection of subgrade.

Excavation support system shop drawings andydesilculations shall be prepared by a Civil or
Structural Engineer registered in the State off@alia who has a minimum of five years experience
in the design of soil retaining structures.

The Engineer’s approval of the Contractor’s pland methods of construction will not relieve the
Contractor of the responsibility for the adequa€yhe design, installation or resulting excavation
support performance.

WARRANTY

A.

The Contractor shall be solely responsible for, bedr the sole burden of cost for any and all
damages resulting from improper shoring or faitorshore.

The safety of workmen, the protection of adjacemtictures, property and utilities, and the
installation of adequate supports for all excavetishall be the sole responsibility of the Contract

The design, planning, installation and removallbélgoring shall be accomplished in such a manner
as to maintain stability of the required excavatiom the prevent movement of soil that may cause
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2.1

3.0

3.1

damage to adjacent shoring systems, structuresitdiids, damage or delay the work, or endanger
life and health.

PRODUCTS

MATERIALS

Structural Steel: ASTM A36 or better, unless apptbutherwise.

A.

B.

Steel sheet piles: ASTM A857.
Timber Spacers and Shims: Hardwood as defined HARO.

Timber Subjected to Flexural Loading: Structuraddgr or better with minimum allowable flexural
strength of 1100 psi.

All timber and structural steel used for the sufipgrsystems, whether new or used, shall be sound
and free from defects, which may impair their gjtan

EXECUTION

GENERAL

A.

Trench excavations and site development shall caroenenly after receiving a favorable review of
applicable submittals by the Engineer. Install &atian support systems in accordance with
submittals, which have been reviewed by the Enginee

Before beginning construction, adequately protgistiag structures, utilities, trees, shrubs, atieep
existing facilities. The repair of or compensatiion damage to existing facilities shall be at no
additional cost to the Owner.

Excavations shall be performed in accordance wile tequirements of Section 02315
EXCAVATION, GRADING, and FILL, and in sequence wittistallation of shoring and bracing in a
manner that limits settlement of surrounding groand adjacent conduits, structures, or roads and so
as to offer no hazard to building movement or oaoay, train, truck or automobile operations.

The Contractor shall notify the Engineer not ldsant 15 days before beginning any excavation.
Excavations and construction for site developméatl 1ot extend beyond the property lines and
limits of disturbance shown on the Plans.

The Contractor shall conduct all excavation, stpriemporary facilities, materials storage, and
construction traffic within construction easemeessablished for this project. All work shall be in
accordance with the applicable permit.

All welding shall conform to the applicable proaiss of ANSI/AWS D1.1.

The Contractor shall provide temporary safetymgiind fencing around all excavations.

The maximum height of unsupported sidewall spafi leain accordance with OSHA regulations,
29 CFR Part 1926 — Excavation Standards.

Tolerances: Unless more stringent tolerances aeslray required on shop drawings, the location of
the excavation supports shall be within 3 inchethaf shown on the shop drawings.

02150-4



3.2 GROUNDWATER CONTROL

A. Positive groundwater control using wells, well gsior a combination of cut off walls and sumps is
required for all excavations. The Engineer shallagised of any changes made to accommodate
field conditions and upon completion of systemaliiation, Shop Drawings shall be revised and
resubmitted.

B. Open pumping from sumps shall not result in baitstening of the ground, or loss of fines. Sumps,
subdrains, drain blankets, wells, and well poihtside installed as necessary, using suitab&rgilor
screens so that fines are not removed from thesafitom

3.3 SOLDIER PILES AND LAGGING INSTALLATION

A. Piles in predrilled holes shall be installedthe tip elevations shown on accepted Shop Drawings.
Casing, drilling mud, or other method of supposlshe provided to prevent caving of holes and loss
of ground.

B. After soldier pile has been seated plumb indifiiehole, it shall be encased with concrete fritwa tip

to the bottom level of the final excavation. Comerstrength shall placed by means of a tremie
system, if needed. Piles shall be vibrated. Thaiaer of the pile bore shall be encased withlurr

1. Timber, steel, or precast concrete lagging of ceffit thickness shall be provided to
withstand lateral earth pressures.

2. Lagging with no gap between adjacent boards skalhg&talled. As installation progresses,
voids between the excavation face and the lagdiaty lse backfilled with sand or pea gravel
packed into place. Lagging shall be packed witheri@s such as hay, burlap, or geotextile
fabric where necessary to allow drainage of growtdwwithout loss of ground due to

piping.
3. A geotextile fabric shall be provided for filtratigpurposes.

3.4 INTERNAL BRACING SUPPORT SYSTEM
A. The internal bracing support system shall ineludles, struts, and/or shores.

1. Struts with intermediate bracing shall be predidas needed to enable them to carry
maximum design load without distortion or buckling.

2. Web stiffeners, plates, or angles shall be incluakedeeded to prevent rotation, crippling, or
buckling of connections and points of bearing betwstructural steel members. Allow for
eccentricities caused by field fabrication and iarkgg

3. All bracing support members shall be installed aaintained in tight contact with each
other and with the surface being supported.

4. Bracing members shall be preloaded by jackingstat50 percent of the design load, if
necessary, to control shoring movement. Bracing Ineesshall be preloaded in accordance
with methods, procedures, and sequence as desdnilibe submittals. Excavation work
shall be coordinated with installation of bracingdapreloading. Steel shims and steel
wedges shall be welded or bolted in place to miairitee preloading force in the bracing
after release of the jacking equipment pressur@p@t and preload shall be installed
immediately after installation and prior to contimgiexcavation.

5. Procedures that produce uniform loading of braangmber shall be used without
eccentricities or overstressing and distortion efrbers of system.
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3.5

3.7

3.8

3.9

Tiebacks shall be used where proposed in cotiumevith or in lieu of struts, bracing and shores,
designed and installed in accordance with recomatéms of the Post Tensioning Institute. On-site
tests shall be performed to demonstrate adequadiglmicks for subsurface conditions. Tieback
lengths shall be adequate to obtain anchoragedebiential failure plane of excavation.

1. Conduct proof-tests, performance tests and lifttefits of the tieback systems to verify
capacity and lock-off load.

STEEL SHEET PILING

A.

Steel sheet piling shall be used only where éhisting subsurface conditions are suitable for
installation of sheet piling to the full depth oérgtration required, and to proper alignment and
plumbness, without damage to the sheet piling piure of its interlocks.

Sheet piles shall be driven in plumb position veitith sheet pile interlocked with adjoining piles fo

its entire length so as to form a continuous diagimr throughout the length of each run of wall,
bearing tightly against original ground. Sheetp#aall be driven to the depth indicated on thg sho
drawings. Care shall be exercised in driving s ithierlocking members can be extracted without
damaging adjacent structures or utilities. The waghof driving, cutting, and splicing shall conform

to the Shop Drawings.

INVERT TREATMENT

A.

Trench Invert treatment shall comply with Countsirfstard Construction Specifications.

INSTRUMENTATION AND SETTLEMENT MONITORING

A.

Performance of excavation support system shallnionitored for both horizontal and vertical
deflections.

If excessive settlement or deflections of sufgporccur that exceed those values predicted by the
Contractor’s shoring designer or otherwise allowabhlues, modifications to the excavation and
shoring approach will be required. Revised shopvithgs and calculations shall be submitted to the
Engineer. Changes to excavation sequence and ghabrati be implemented as may be necessary at
no additional cost to the Owner.

REMOVAL OF SUPPORT SYSTEM

A.

Excavation support shall not be removed until suppan be removed without damage to existing
facilities, completed work, or adjacent property.

As a minimum, excavation support shall be remowstéen the existing adjacent surface grade and
2 feet below the adjacent surface grade. As-buitiwvihgs shall be prepared showing precise
locations and depths of all temporary shoring aadibg elements that remain in place.

Excavation support shall be removed in a mannetr Wih maintain support as excavation is
backfilled and will not leave voids in backfill. Reval of the support system shall be performed in a
manner that will not disturb the pipeline, the caeted backfill, adjacent construction or facilites
cause the loss of compaction.

Voids left by shoring system or voids created ®/rimoval of the shoring system shall be fillechwit

controlled density fill, lean concrete, or cemerduy, as approved by the Engineer to provide soil
support between backfill zone and the native soil.
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Sheet piling removal shall be performed in a matimetrwill avoid “vibro-consolidation” of sandy or
granular material below the excavation that coe&tlito settlement of the pipeline or other works of
construction.

All support system elements removed from the exgavahall remain the property of the Contractor
and shall be removed from the site.

*END OF SECTION**
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SECTION 02210

EXCAVATION AND GRADING

1.0 GENERAL
1.1 RELATED WORK SPECIFIED ELSEWHERE

A. Confirmation and Characterization of Sampling Excavations: Section 02447
1.2 REFERENCES

A. The publications listed below form a part ofstpecification to the extent referenced. The paktns
are referred to in the text by basic designatidg.on

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 422  (1992) Method for Particle-size AnalysisSoils

ASTM D 1556 (1990) Density and Unit Weight of SwilPlace by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction Charaster$ of Soil Using Modified Effort (56,000
ft-Ibf/cu. ft. [2,700 kN-m/cu.m.])

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

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

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

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORATION OFFICIALS
(1972) California Bearing Ratio

1.3 DEFINITIONS

1.3.1 Satisfactory Materials
A. Fill material shall be predominantly granulail sdth at least 30% non-expansive silt and clapteat,
free of debris and organic matter, contain no rasksement particles greater than %-inches in srge
dimension, and have a Plasticity Index of less ttfaand a minimum R-value of 20 according to the
CA bearing.

1.3.2  Unsatisfactory Materials

A. Materials which do not comply with the requirameefor satisfactory materials are unsatisfactory.
Materials classified in ASTM D 2487 as Pt, OH, &id are unsatisfactory.

1.3.3 Cohesionless and Cohesive Materials
A. Cohesive materials include materials classiisdsC, SC, ML, CL, MH, and CH. Cohesionless
materials include materials classified in ASTM D8Z4as GW, GP, SW, and SP. Materials classified
as GM and SM will be identified as cohesionlesy eviten the fines have a plasticity index of zero.

1.3.4 Wet Soil

A. Wet soil is defined as soil containing more ti2&96 moisture by weight.
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1.3.5 Degree of Compaction

A. Degree of compaction is a percentage of the mami density obtained by the test procedure predente
in ASTM D 1557 abbreviated below as a percentlpbtatory maximum density.

1.3.6  Cleanup Standards

A. The following list shall be used to determineantexcavations are complete as determined through
confirmation sampling as detailed in Section 02d@d@nfirmation and Characterization Sampling for
Excavations). At a minimum, the Contractor shalige that excavations meet cleanup standards or as
directed by the Engineer.

Constituent Cleanup Standards (mg/kg)
M etals

Lead 212
PCBs

Aroclor-1254 0.87
Aroclor-1260 0.87
PAHs

Benzo(a)anthracene 3.78
Benzo(b)fluorathene 3.78
Benzo(k)fluoranthene 3.78
Benzo(a)pyrene 0.38
Chrysene 37.3
Indeno(1,2,3-cd)pyrene 3.78
Dibenz(a,h)anthracene 0.62

14 SUBMITTALS

A. Approval is required for submittals with a “GAfesignation; submittals having an “FIO” designation
are for information only. The following shall belsnitted in accordance with the Basic Contract.

1. Satisfactory Materials (include Modified ProcResults), GA. Certified test reports and analysis
certifying that the satisfactory materials propof®dise at the project site conform to the
specified requirements, and for all tests conduitetcordance with paragraph FIELD TESTING
CONTROL. Results of testing shall be submitted wlith Contractors Daily Quality Control
Reports.

2. Health and Safety Plan, GA.

3. Project Schedule, GA. Contractor shall subnfit@ect Schedule. The Project Schedule shall
include the following activities:

« Excavation, restoration, and grading;
» Sampling and analysis for confirmation and dispssatples;

e Transportation and disposal;

4. Daily Activity and Quality Control Reports, GAContractor shall submit Daily Quality Control
Reports.

02210-2



15

2.0

2.1

211

212

2.13

3.0

3.1

3.1.1

3.1.3

SUBSURFACE DATA

A. Subsurface soil information is provided in SentD1000 SITE DESCRIPTION AND PROJECT
BACKGROUND. These data represent the best subsuifdcrmation available.

PRODUCTS
BORROW MATERIAL

A. Borrow material shall be selected to meet regqugnts and conditions of the particular fill foriahhit
is to be used. The following material definitiome aonsidered to be satisfactory. Material thatsdoe
not meet the following criteria shall be considevedatisfactory.

Selection

A. Borrow materials shall be obtained from sourcetside the limits of the Site. Borrow materialglsh
be subject to approval. The Contractor shall submiitification indicating that borrow material is
environmentally clean. The source of borrow matetiall be the Contractor's responsibility. Unless
otherwise provided in the contract, the Contrastall obtain from the owners the right to procure
material, shall pay all royalties and other chaigeslved, and shall bear all the expense of deyiatp
the sources, including rights-of-way for hauling.

Select Granular Backfill

A. Select granular backfill shall be satisfactorgterials as defined in paragraph SATISFACTORY
MATERIALS.

Fill Remaining in Excavations

A. Material that is left in-place in the excavatioshall be considered below remedial action |lewisn
confirmation sampling results indicate that concaidns in the soil are less than cleanup levelaso
directed by the Engineer.

EXECUTION
EXCAVATION
General

A. Following receipt and approval of sampling résuéxcavated material shall be transported diréot!
appropriate landfills as specified in Section 02ZFRANSPORT AND DISPOSAL. Excavations
carried below the depths indicated, without spedfiections, shall, except as otherwise specitied,
refilled to the proper grade with satisfactory miafeas directed. Excavation and filling shall be
performed in a manner and sequence that will peodiginage at all times. Excavations shall be kept
free from water while construction therein is imgress. Excavation must stop during rain. Material
required for fills in excess of that produced byga»ation within the grading limits shall meet
requirements as detailed in paragraph BORROW MARERI

Excavation Area and Volume
A. The soils contained within the Site exhibit centrations above the cleanup standards. These ameas
shown in Drawing C-2. Historical sampling results ahown on Figures 4-1and 4-2 of the Basis of

Design Report. The area, depth, and volume ofesmidvation for the planned excavation is an area of
9,575 sf by 2.5 to 5 feet bgs for a total of apprately 1,155 cy (in place).
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Several small structures exist at the site thatcar@ed near or within the excavation areas. These
include underground electric lines that supply poteeextraction and monitoring wells, water
conveyance pipes. The soil remedial action, irolyiéxcavation and backfilling activities, shaltno
remove and/or damage any of the existing structures

3.1.4  Excavation Confirmation Sampling and AdditibExcavation

A. Confirmation sampling will be performed duringrpary excavation activities to ensure that soiihw
contamination levels exceeding the soil cleanupliekiave been excavated. Confirmation samples will
be collected from the excavation floors and waldong the floor of the excavation, soil sampledl wi
be collected on 20-foot centers, and sidewall saswill be collected at 40-foot intervals. Soil
samples should also be collected on the perimétiiecexcavation to confirm that the surface
contamination surrounding the excavation is belogvdstablished cleanup levels.

B. Confirmation sampling and analysis shall bedocidance with Excavation Work Plan Section 02447.
If the result from any of these samples indicattas $oil in the excavation floor is greater thagaciup
goals, then the Engineer shall be notified. IfEmgineer approves, excavation shall be continued
vertically to remove an additional 1 foot, the sérmoint located at the center of the area. The
additional floor excavation area shall not excdedlateral limits of excavation. If additional
excavation area is larger than the lateral lintiisn additional floor excavation will be done witlihe
original excavation lateral limits. One sample ktt&n be collected from the center of each areargvh
additional vertical excavation was completed. & thsult from any of these additional samples
indicates that soil in the excavation floor consadnconcentration above cleanup goals, then the
Engineer shall again be notified. If the Enginggpraves, excavation shall be continued vertically t
remove an additional 1 foot as described aboves piticess shall be repeated with the approvaleof th
Engineer until all the sample points indicate coniions less than cleanup goals.

3.1.5  Soil Characterization for Disposal

A. Soil disposal characterization samples shatuhelyzed as detailed in Sections 01010 SUMMARY OF
WORK and 02247 CONFIRMATION AND CHARACTERIZATION S¥PLING FOR
EXCAVATIONS.

3.1.6  Soil and Debris Management

A. Following soil classification, soil, and debskall be transported off-site for disposal at apraped
location. Transport and disposal shall be conduatedetailed in Section 02215. Documentation to
release any and all materials from the site sleafligned by the generator.

3.1.7 Decontamination

A. The contractor will designate an area to templgratore excavated soil prior to transport to gD
facility and to conduct decontamination activitieEhe contractor shall size the area based on the
requirements to complete the removal action effetiand efficiently. The contractor will line the
area with a minimum of 20-millimeter (mm) polyetagk plastic sheeting or another material approved
by EPA. The area will be bermed such that anyffumid not be able to leave or enter the bermed
area. The contractor may separate the two alé#se contractor separates the decontaminatien sit
from the soil stockpile site, the requirementsdastruct each area will be followed. The
decontamination portion of the area will be consgd in a manner where liquids from the
decontamination activities can be easily collected
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3.2 BACKFILL ADJACENT TO STRUCTURES

A. Backfill adjacent to structures shall be plaeed compacted uniformly in such manner as to pteven
wedging action or eccentric loading upon or agaimststructures. Slopes bounding or within areas to
be backfilled shall be stepped or serrated to presi&ing of the fill. During backfilling operatits
and in the formation of embankments, equipmentuliabverload the structure in passing over and
compacting these fills shall not be used.

3.3 PREPARATION OF GROUND SURFACE FOR FILL

A. All vegetation, such as roots, brush, heavy shdavy growth of grass, and all decayed vegetable
matter, rubbish, and other unsatisfactory matevitin the area upon which fill is to be placedakh
be stripped or otherwise removed before the fiitégated. Sloped ground surfaces steeper than one
vertical to four horizontal on which fill is to l@aced shall be plowed, stepped, or broken up, as
directed, in such manner that the fill material Wnd with the existing surface. Prepared surfaces
which compacted fill is to be placed shall be wettte dried as may be required to obtain the spetifi
density. Final fills shall have a smooth transiti@iween the filled area and the undisturbed agzak,
shall match the existing grade to slope for dragnagon completion.

3.4 FILLS AND EMBANKMENTS

A. Fills and embankments shall be constructedeatdbations and to lines and grades indicated. The
completed fill shall conform to the shape of theitgl sections indicated or shall meet the
requirements of the particular case. Fill shalkhtisfactory material. The material shall be plaiced
successive horizontal layers of 6 inches in congzhdepth, for the full width of the cross sectiow a
shall be compacted as specified. Each layer skatbmpacted before the overlaying lift is placed.
Moisture content of the fill or backfill materiahall be adjusted by wetting or aerating, as require

3.5 COMPACTION

A. Each layer of the fill or embankment shall benpacted to at least 90% for cohesionless soil3aA4
for cohesive soils of laboratory maximum dry denéits determined by ASTM D 1557).

3.6 FINISHED EXCAVATION AND FILLS

A. All areas covered by the project, including esatad and filled sections and adjacent transitieas,
shall be uniformly smooth-graded. The finished @cefshall be reasonably smooth, compacted, and
free from irregular surface changes. The degrdimigh shall be that ordinarily obtainable from déa
grader operations, except as otherwise specifiédh@&s and gutters shall be finished to permit
adequate drainage. Surfaces other than thoseréhtd be paved shall be finished not more than 0.15
foot above or below the established grade or agut@voss section.

3.7 FIELD TESTING CONTROL

A. Testing shall be the responsibility of the Cawtor and shall be performed by an approved comaierc
testing laboratory or by the Contractor subjecpproval. Field density tests shall be performed on
every 1,200 square feet of each 1-foot lift pladédn excavation is less than 1,200 square fhet) t
testing is required for every 6-inch lift placedeld in-place density shall be determined in acaoo®
with ASTM D 1556 or ASTM D 2922. All compaction tegsults shall be submitted to the
Contracting Officer in the Daily Quality Control perts.
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3.8 PROTECTION
A. Newly graded areas shall be protected fromitrafid from erosion. Any settlement or washing away
that may occur from any cause, prior to acceptsstta| be repaired and grades reestablished to the

required elevations and slopes. All work shall beducted in accordance with the environmental
protection requirements of the State of Califoiania this contract.

-- End of Section --
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1.0

11

1.2

SECTION 02215

TRANSPORTATION AND DISPOSAL OF HAZRDOUS MATERIALS

GENERAL

REFERENCES
A. The documents listed below form a part of timiedification to the extent referenced:

o 00~ 0w N PR

40 CFR 261, Identification of Hazardous Wastes

40 CFR 263, Transportation of Hazardous Wastes

40 CFR 268, Land Disposal Restrictions

40 CFR 300, National Oil and Hazardous Substano#stidn Contingency Plan
Federal Register 59-47982, Universal Treatmentdstals

CCR Title 22, Section 66261.24

SUBMITTALS

A. Approval is required for submittals with a “GAfesignation; submittals having an “FIO”
designation are for information only.

1.

Health and Safety Plan (HASP), GA. The Contnaaith prepare a HASP in accordance
with the requirements presented in Section 8.0 (PI/&R®quirements) of the RD/RA Plan.
As part of the HASP, the Contractor shall subngatety plan that addresses loading
transport vehicles with contaminated soils reqgi@AMU placement or off-site
disposal. This shall be a part of the RemedialdkciVork Plan.

Transportation & Disposal Plan, GA. Contractealssubmit a transportation and
disposal plan, which details safety precautiorsniifies all applicable permits and
transport routes, and describes the means to wetrgmtaminated soil from FT003 to
the on-base CAMU and the selected off-base landfilis shall be part of the Remedial
Action Work Plan.

Disposal Recordkeeping; FIO. The contractor béllrequired to submit to the Engineer

all of the following

* The namel/location/type of the landfill selecteddach soil unit;

» Receipts issued by the landfill upon acceptandbefvaste; and

« All waste manifests signed by 60 CES/CEVC and cbé&icustody forms prepared to
transport the waste to the selected landfill.

Certificates of Disposal; FIO. Receipts isshgdhe landfill upon acceptance of the
waste, within 90 days of initial shipment. Recaipthese certificates will be required for
final payment.

Packaging Certification; GA. Packaging certifica documents shall be furnished to the

Travis CEV Compliance Staff for review a minimumloélay prior to transporting
hazardous material and shall include the following:
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2.0

3.0

3.1

3.2

3.3

3.4

e Truck inspection log forms that will provide a ckést for the Contractor to
verify that each vehicle has been completely desomated and is in good
operating condition before entering or departirggrdmedial action work site.

» Draft hazardous waste manifests.
« Draft land disposal restriction notifications.
» Draft bill of ladings for hazardous materials.

» Lists of corresponding proposed labels, packagasksnand placards to be used
for shipment.

» Waste profiles, and supporting waste analysis dectsn

» Generator copies of hazardous waste manifests dapdsal restriction
notifications, bill of ladings, and supporting wastnalysis documents shall be
furnished when the shipments depart the site anceed to the disposal
destination.

PRODUCTS

A. Not Applicable.

EXECUTION

GENERAL

A. Material to be disposed off site shall be tra$gd via authorized transport vehicles.
OFF-SITE MATERIAL TREATMENT/DISPOSAL LOCATIONS

A. The maximum total threshold limit concentrati{d@¥LC) and soluble threshold limit concentration
(STLC) soil concentrations shall be used to deteentine appropriate class of landfill (Class | or
Class II) for that unit of soil.

PREPARING TRANSPORT VEHICLES

A. The Contractor shall inspect and log each trartsgehicle using the truck inspection log forms
described in Section 1.2 (Submittals), certifyihgttthe vehicle is clean prior to entering the .Site
Transport vehicles shall be prepared for loadingdoordance with applicable California State
laws. Each transport vehicle shall be inspectethbyContractor to determine if it is suitable for
transporting the material. Transport vehicles shalsealed, if necessary, around openings on the
vehicle, particularly belly-dump gates, to prevemterial from spilling from the vehicle.

Transport vehicles shall be fitted with a tarp tites covering device to prevent wind dispersal of
material during transport. The tarp or approvedecing device shall also prevent precipitation or
other fluids from contacting the materials afteadong and en route to the destination.

LOADING TRANSPORT VEHICLES
A. Vehicle loading shall be conducted in such amearso as to minimize spillage of material and the
generation of dust. The contractor shall be hedgaasible for the cost of clean-up of all

contamination caused by soil transport activitiaetting agents are used to control dust, such
agents shall only be used to the extent necessayotid unnecessary weight increases through the
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3.5

3.6

addition of such wetting agents. Vehicles shalldagled so that a reasonable (e.g., 5%) safety
margin exists to ensure that the vehicle will netlverweight, recognizing that weight restrictions
may vary from County to County, where the vehicl travel.

POST-LOADING VEHICLE CLEANING AND INSPECTION

The contractor shall ensure that soil and defaige been removed from exterior surfaces of each
transport vehicle. Exterior surfaces shall be aelato remove mud and other material adhering to
exterior surfaces by sweeping, scraping, or otresima that do not use fluids. The Contractor shall
inspect each transport vehicle, and a truck ingpeébg form will be filled out to certify that thieuck

is clean on exterior surfaces and in complianch wjitplicable state laws prior to leaving the Sitee
Contractor will submit truck inspection log forntsthe Engineer prior to transportation of hazardous
material to ensure that the completion of eachktimispection log forms will result in a vehicle tha
complies with the applicable state laws.

SPILLS OR RELEASES
In the event of a spill or release of a hazasdsubstance (as designated in 40 CFR 302), ortaotlor
contaminant, or oil (as governed by the Oil PotintAct (OPA), 33 U.S.C. 2701 et seq.), the

contractor shall notify the Engineer immediatefythe spill exceeds a reporting threshold, the
contractor shall follow the pre-established proceddor immediate reporting to the Engineer.

END OF SECTION***
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SECTION 02222

EXCAVATION, TRENCHING, AND BACKFILLING FOR SVE PIPNG

1.0 GENERAL

1.1 REFERENCES

A.

The publications listed below form a part ofstspecification to the extent referenced. The
publications are referred to in the text by basgisignation only.

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

2. ASTM D 422 (1992) Particle-Size Analysis of Soils

3. ASTM D 1556 (1990) Density and Unit Weight of SoilPlace by the Sand-Cone
Method

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

5. ASTM D 2487 (1993) Classification of Soils for Engering Purposes (Unified Soil
Classification System

1.2 DEFINITIONS

1.2.1  Degree of Compaction

A.

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

1.3 SUBMITTALS

A.

Approval is required for submittals with a "G#esignation; submittals having an "FIO"
designation are for information only. The followisgall be submitted in accordance with the
Contract Documents:

1. Field Density Tests; GA. Testing of Backfill Maials; GA.Copies of all laboratory and
field test reports within 24 hours of the complatif the test.

2.0 PRODUCTS

2.1 MATERIALS

2.1.1 Satisfactory Materials

A.

Satisfactory materials shall consist of any matelassified by ASTM D 2487 as GW, GP,
GM, SW, SP, ML and SM.

2.1.2 Unsatisfactory Materials

A.

Unsatisfactory materials shall be materials ttmhot comply with the requirements for
satisfactory materials. Unsatisfactory materiatduide but are not limited to those materials
containing roots and other organic matter, trashrid, frozen materials and stones larger
than 3 inches, and materials classified in ASTM482, as GC, SC, CL. MH, CH, PT, OH,
and OL. Unsatisfactory materials also include madefills, refuse, or backfills from
previous construction.
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2.1.3 Cohesionless and Cohesive Materials

A.

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

2.1.4 Unstable Material

A.

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

2.1.5 Initial Backfill Material

A.

Initial backfill shall consist of satisfactoryaterials free from rocks 1 inch or larger in a
dimension or free from rocks of such size as recemiad by the pipe manufacturer,
whichever is smaller.

2.1.6 Plastic Marking Tape

A.

Plastic marking tape shall be acid and alkadis&nt polyethylene film, 6 inches wide with
minimum thickness of 0.004 inch. Tape shall haweidmum strength of 1750 psi

lengthwise and 11500 psi crosswise. The tape bhathanufactured with integral wires, foil
backing or other means to enable detection by alrdetector when the tape is buried up to 3
feet deep. The tape shall be of a type specificatiypufactured for marking and locating
underground utilities. The metallic core of thpaahall be encased in a protective jacket or
provided with other means to protect it from coiwas Tape color shall be as specified below
and shall bear a continuous printed inscriptiorcdbsg the specific utility.

Yellow: Air Vacuum Systems

Red: Electrical

3.0 EXECUTION

3.1 EXCAVATION

A.

Excavation shall be performed to the lines aratlgs indicated. During excavation, material
satisfactory for backfilling shall be stockpiledan orderly manner at a distance from the
banks of the trench equal to 1/2 the depth of koawation, but in no instance closer than 2
feet. Excavated material not required or not satisiry for backfill shall be removed from the
site and shall be disposed of in accordance witagraph DISPOSAL OF EXCESS
EXCAVATED MATERIAL. Grading shall be done as may becessary to prevent surface
water from flowing into the excavation, and any evaticcumulating therein shall be removed
to maintain the stability of the bottom and sidéthe excavation. Unauthorized
overexcavation shall be backfilled in accordanci waragraph BACKFILLING AND
COMPACTION at no additional cost. Any water remd\eom the trench shall be handled
as contaminated and disposed of accordingly.

3.1.1  Trench Excavation

A.

The trench shall be excavated as recommenddlebmanufacturer of the pipe to be
installed. Trench walls below the top of the pgball be sloped, or made vertical, and of
such width as recommended in the manufacturertaliason manual. Where no
manufacturer's installation manual is availablenth walls shall be made vertical. Trench
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walls more than 4 feet high shall be shored, cakba a stable slope, or provided with
equivalent means of protection for employees whg beaexposed to moving ground or cave
in. Vertical trench walls more than 4 feet highlkha shored. Trench walls which are cut
back shall be excavated to at least the anglepafses of the soil. Special attention shall be
given to slopes which may be adversely affected/dgther or moisture content. The trench
width below the top of pipe shall not exceed 2hewplus pipe outside diameter (O.D.) for
pipes of less than 24 inches inside diameter. Wheremmended trench widths are exceeded,
redesign, stronger pipe, or special installatiamcpdures shall be utilized by the Contractor.
The cost of redesign, stronger pipe, or specishliiagion procedures shall be borne by the
Contractor without any additional cost to the Gowveent.

3.1.1.1 Bottom Preparation

A.

The bottoms of trenches shall be accuratelyeplad provide uniform bearing and support for
the bottom quadrant of each section of the pipd.tH&ées shall be excavated to the necessary
size at each joint or coupling to eliminate poiaabng. Stones of 1 inch or greater in an
dimension, or as recommended by the pipe manufagtwhichever is smaller, shall be
removed to avoid point bearing.

3.1.1.2 Removal of Unstable Material

A.

Where unstable material is encountered in thtoboof the trench, such material shall be
removed to the depth directed and replaced torthgep grade with satisfactory granular
material as provided in paragraph BACKFILLING ANCD#MPACTION. When removal of
unstable material is required due to the faultemlect of the Contractor in his performance of
the work, the resulting material shall be excavated replaced by the Contractor without
additional cost to the Owner.

3.1.1.3 Excavation for Appurtenances

A.

Excavation for manholes, catch-basins, inletsimilar structures shall be sufficient to leave
at least 12 inches clear between the outer stristurfaces and the face of the excavation or
support members. Removal of unstable material sleadls specified above. When concrete or
masonry is to be placed in an excavated area,admzoe shall be taken not to disturb the
bottom of the excavation. Excavation to the finadg level shall not be made until just
before the concrete or masonry is to be placed.

3.1.1.4 Disposal of Excess Excavated Material

A.

Any excess excavated material, after completibinenching and backfilling operations, shall
be disposed of by placement into D.O.T. approvéicbfbboxes or bins. Handling, storage,
sampling, profiling, and disposal shall be perfodnmeaccordance with Section 02215
TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALSComposite soils
from each roll off box shall be analyzed for conitaamts by the appropriate method as
specified in 02447 Confirmation and Characteriza@ampling for Excavations.

3.1.1.5 Stockpiles

A.

Stockpiles of satisfactory and other backfillteréals shall be placed and graded as specified.
Stockpiles shall be kept in a neat and well draic@alition, giving due consideration to
drainage at all times. The ground surface at sitekpcations shall be cleared, grubbed, and
sealed by rubber-tired equipment, excavated satmfaand unsatisfactory materials shall be
separately stockpiled. Stockpiles of satisfactoagerials shall be protected from
contamination which may destroy the quality andefits of the stockpiled material. If the
Contractor fails to protect the stockpiles, and avaterial becomes unsatisfactory, such

02222-3



material shall be removed and replaced with satisfsg material from approved sources at no
additional cost to the Owner. Locations of stodpibf satisfactory materials shall be subject
to prior approval of the Engineer.

3.2 BACKFILLING AND COMPACTION

A. Backfill material shall consist of satisfactanaterial, or initial backfill material as required.
Backfill shall be placed in layers not exceedinigéhes loose thickness for compaction by
hand operated machine compactors, and 8 inches thixkness for other than hand operated
machines, unless otherwise specified. Each layal s compacted to at least 90 percent
maximum density for cohesionless soils, unlessretise specified.

3.2.1  Trench Backfill

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

3.2.1.1 Replacement of Unstable Material

A. Unstable material removed from the bottom ofttlemch or excavation shall be replaced with
satisfactory material placed in layers not exceg@iinches loose thickness.

3.2.1.2 Bedding and Initial Backfill

A. Bedding shall be of the type and thickness showithe Design Drawings. Initial backfill
material shall be placed and compacted with apmttampers to a height of at least three
inches above the utility pipe or conduit. The békkhall be brought up evenly on both sides
of the pipe for the full length of the pipe. Catal be taken to ensure thorough compaction
of the fill under the haunches of the pipe.

3.2.1.3 Final Backfill

A. The remainder of the trench shall be filled wsttisfactory material. Backfill shall be
deposited in layers of a maximum of 8 inch-loosekess, and compacted to 90 percent
maximum density for cohesive soils and 95 percemtimum density for cohesionless soils.
Backfill shall be placed up to the elevation at ethihe requirements in Sections 02551
BITUMINOUMS PAVING FOR ROADS, STREETS, AND OPEN SRAGE AREAS and
02579 RESTORATION OF RIGID PAVEMENTS, respectivetgpntrol. Water flooding or
jetting methods of compaction will not be permitted

3.2.2  Backfill for Appurtenances
A. After the manhole, catch basin, inlet, or simg&ucture has been constructed, backfill shall
be placed in such a manner that the structurenatlbe damaged by the shock of falling
earth. The backfill material shall be deposited emohpacted as specified for final backfill,
and shall be brought up evenly on all sides ofsthecture to prevent eccentric loading and
excessive stress.
3.3 SPECIAL REQUIREMENTS

A. Special requirements for both excavation andfilicelating to the specific utilities are as
follows:

3.3.1 Air Vacuum Lines
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A. Trenches shall be of a depth to provide a mimmuover of 30 inches from the existing
ground surface, or from the indicated finished graghichever is lower, to the top of the

pipe.
3.3.2  Plastic Marking Tape

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

3.4 TESTING

A. Testing shall be the responsibility of the Cantor and shall be performed at no additional
cost to the Owner.

3.4.1 Testing Facilities

A. Tests shall be performed by an approved commaktesting laboratory or may be tested by
facilities furnished by the Contractor. No work u@ing testing will be permitted until the
facilities have been inspected and approved b¥tigneer. The first inspection shall be at
the expense of the Owner. Cost incurred for angegbent inspection required because of
failure of the first inspection will be chargedtte Contractor.

3.4.2  Testing of Backfill Materials

A. Characteristics of backfill materials shall bet@fmined in accordance with particle size
analysis of soils ASTM D 422 and moisture-densitiations of soils ASTM D 1557. A
minimum of one particle size analysis and one mogstlensity relation test shall be
performed on each different type of material usgdedding and backfill.

3.4.3 Field Density Tests

A. Tests shall be performed in sufficient numberstisure that the specified density is being
obtained. A minimum of one field density test pérdf backfill for every 50 linear feet of
pipe installation shall be performed. One moistigasity relationship shall be determined for
every 1500 cubic yards of material used. Fieldlace density shall be determined in
accordance with ASTM D 1556. Copies of calibratiomves, results of calibration tests, and
field and laboratory density tests shall be furaiko the Engineer. Trenches improperly
compacted shall be reopened to the depth direttted refilled and compacted to the density
specified at no additional cost to the Owner.

**End of Section **
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SECTION 02234
BASE COURSE
GENERAL
REFERENCES
A. The publications listed below form a part ofstpecification to the extent referenced. The

publications are referred to in the text by basgisignation only.

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 8TM C 29
(1991a) Unit Weights and Voids in Aggregate

2. ASTM C 117 (1990) Materials Finer Than No. 200 &iavMineral Aggregates by
Washing

3. ASTM C 131 (1989) Resistance to Degradation of $@iake Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine

4. ASTM C 136 (1993) Sieve Analysis of Fine and Coakggregates
ASTM D 75 (1987; R 1992) Sampling Aggregates

6. ASTM D 1556 (1990) Density and Unit Weight of SwilPlace by the Sand-Cone
Method

7. ASTM D 1557 (1991) Laboratory Compaction Charaste&rs of Soil Using Modified
Effort (56,000 ft-Ibf/cu. ft.)

8. ASTM D 2487 (1993) Classification of Soils for Engering Purposes (Unified Soil
Classification System)

9. ASTM D 4318 (1993) Liquid Limit, Plastic Limit, arflasticity Index of Soils
10. ASTM E 11 (1987) Wire-Cloth Sieves for Testing Fases
11. STATE OF CALIFORNIA DEPARTMENT OF TRANSPORATION Sidard
Specification Aggregate Base Section 26
DEGREE OF COMPACTION

A. Degree of compaction is a percentage of the mami density obtained by the test procedure
presented in ASTM D 1557 abbreviated herein asgm¢daboratory maximum density.

SUBMITTALS

A. Approval is required for submittals with a "GAésignation; submittals having an "FIO"
designation are for information only. The followisgall be submitted in accordance with the
Contract Documents:

1. Equipment; GA. List of proposed equipment to beduseperformance of construction
work, including descriptive data.

2. Sampling and Testing; GA. Copies of Test Results.
SAMPLING AND TESTING
A. Sampling and testing shall be the responsibditthe Contractor. Sampling and testing shall

be performed by an approved commercial testingriboy, or by the Contractor subject to
approval. If the Contractor elects to establistingsfacilities of his own, no work requiring
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testing will be permitted until the Contractor'sifdies have been inspected and approved.
The first inspection of the facilities shall betla¢ expense of the Owner and any subsequent
inspections required because of failure of the firspection will be at the expense of the
Contractor. Such costs will be deducted from thal tamount due the Contractor. The
materials shall be tested to establish compliarite tive specified requirements.

1.4.1  Sampling

A. Sampling for laboratory testing shall be in conmiance with ASTM D 75. When deemed
necessary, the sampling will be observed by therteeg.

142 Tests
1.4.2.1 Sieve Analysis

A. Sieve analysis shall be made in conformance A8iM C 117 and ASTM C 136. Sieves
shall conform to ASTM E 11.

1.4.2.2 Liquid Limit and Plasticity Index
A. Liquid limit and plasticity index shall be detgined in accordance with ASTM D 4318.
1.4.2.3 Density Tests
A. Density shall be measured in the field in acemk with ASTM D 1556.
1.4.2.4 Wear Test
A. Wear tests shall be made in conformance with MST 131.
1.4.2.5 Weight Per Cubic Foot of Slag
A. Weight per cubic foot of slag shall be deterndifre accordance with ASTM C 29.
1.4.3  Approval of Material
A. The source of the material shall be selected&@j prior to the time the material will be
required in the work. Tentative approval of therseuwill be based on an inspection by the
Engineer. Tentative approval of material will beséd on tests of samples for the specific job.
Final approval of both the source and the matevidide based on tests for gradation, liquid
limit, and plasticity index performed on samplesstafrom the completed and compacted
subbase course.
15 EQUIPMENT
A. All plant, equipment, and tools used in the perfance of the work will be subject to
approval before the work is started and shall bataimed in satisfactory working condition
at all times. The equipment shall be adequate halll lsave the capability of producing the
required compaction, meeting grade controls, tléskrcontrol, and smoothness requirements
as set forth herein.

2.0 PRODUCTS

21 MATERIALS
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Aggregates shall conform to Caltrans Class |l dmations.

3.0 EXECUTION

3.1 OPERATION OF AGGREGATE SOURCES

A.

All clearing, stripping and excavating work irlved in the opening or operation of aggregate
sources shall be performed by the Contractor. Agageesources shall be opened to working
depth in a manner that produces excavation fagtsatk as nearly vertical as practicable for
the materials being excavated. Materials excaviaten aggregate sources shall be obtained
in successive cuts extending through all exposadastThe methods of operating aggregate
sources and the processing and blending of therigateay be changed or modified by the
Engineer when necessary in order to obtain mateoiaflorming to specified requirements.
Aggregate sources on private lands shall be camditl in agreement with local laws and
authorities.

3.2 STOCKPILING MATERIAL

A.

Prior to stockpiling of material, storage sigd®ll be cleared and leveled by the Contractor.
All materials, including approved material availaflom excavation and grading, shall be
stockpiled in the manner and at the locations dedegl. Aggregates shall be stockpiled on
the cleared and leveled areas designated by tha&argo as to prevent segregation.
Materials obtained from different sources shalstoekpiled separately.

3.3 PREPARATION OF UNDERLYING MATERIA

A.

Prior to constructing the base course, the Uyioher course shall be cleaned of all foreign
substances. The underlying course shall confortheéaequirements of Section 02222
EXCAVATION, TRENCHING, AND BACKFILLING FOR SVE PIPNG. Ruts or soft,
yielding spots in the underlying courses, areasngawvnadequate compaction, and deviations
of the surface from requirements set forth herball$e corrected by loosening and
removing soft or unsatisfactory material and byiag@pproved material, reshaping to line
and grade, and recompacting to specified densifyirements. For cohesionless underlying
courses containing sands or gravels, as defin&®iiM D 2487, the surface shall be
stabilized prior to placement of the base courtshiization shall be accomplished by
mixing base-course material into the underlyingreepand compacting by approved
methods. The stabilized material will be consideasgbart of the underlying course and shall
meet all requirements for the underlying coursee filished underlying course shall not be
disturbed by traffic or other operations and shalimaintained by the Contractor in a
satisfactory condition until the base course is@ta

3.4 GRADE CONTROL

A.

The finished and completed base course shafbcomto the lines, grades, and cross sections
shown. The lines, grades, and cross sections shbalhbe maintained by means of line and
grade stakes placed by the Contractor at the stteeovork.

3.5 MIXING AND PLACING MATERIALS

A.

The materials shall be mixed and placed in suofnner as to obtain uniformity of the base
material and at the water content specified. Thet@otor shall make such adjustments in
mixing or placing procedures or in equipment as tmaylirected to obtain the true grades, to
minimize segregation and degradation, to redu@celerate loss or increase of water, and to
insure a satisfactory base course.
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3.6 LAYER THICKNESS

A. The compacted thickness of the base course Isbalt indicated. When a compacted layer of
6 inches is specified, the material may be planeaisingle layer; when a compacted
thickness of more than 6 inches is required, nerlahall exceed 6 inches nor be less than 3
inches when compacted.

3.7 COMPACTION

A. Each layer of the base course shall be compatespecified with approved compaction
equipment. Water content shall be maintained dutiegcompaction procedure such that the
water content is within plus or minus 2 percenvptfimum water content as determined from
laboratory tests as specified in paragraph SAMPLING TESTING. In all places not
accessible to the rollers, the mixture shall be gacted with hand-operated power tampers.
Compaction shall continue until each layer is cootgé through the full depth to at least 95
percent of laboratory maximum density. The Contmashall make such adjustments in
compacting or finishing procedures as may be dicktd obtain true grades, to minimize
segregation and degradation, to reduce or incne@at® content, and to ensure a satisfactory
base course. Any materials that are found to baetigfactory shall be removed and replaced
with satisfactory material or reworked, as directedmeet the requirements of this
specification.

3.8 EDGES OF BASE COURSE

A. Approved material shall be placed along the sdgfehe base course in such quantity as will
compact to the thickness of the course being coctstd. When the course is being
constructed in two or more layers, at least a 1 ¥adth of the shoulder shall be rolled and
compacted simultaneously with the rolling and coctipg of each layer of the base course,
as directed.

3.9 SMOOTHNESS TEST

A. The surface of each layer shall not show dewetiin excess of 1/2 inch when tested with a
10 foot straightedge applied parallel with andighttrangles to the centerline of the area to be
paved. Deviations exceeding this amount shall beected by removing material, replacing
with new material, or reworking existing materiadacompacting, as directed.

3.10 THICKNESS CONTROL

A. The completed thickness of the base course bhah accordance with the thickness and
grade indicated on the drawings. The thickness urea®ent shall be made by test holes, at
least 3 inches in diameter through the course.cbngpleted base course shall not be more
than 1/2 inch deficient in thickness nor more thh&hinch above or below the established
grade. Where any of these tolerances are excet@e@pontractor shall correct such areas by
scarifying, adding new material of proper gradattomemoving material, and compacting, as
directed. Where the measured thickness of thedmsse is 1/2 inch or more thicker than
shown, the course will be considered as conformiitly the specified thickness requirements
plus 1/2 inch. The average job thickness shalhbeatrerage of the job measurements as
specified above but within 1/4 inch of the thickneiown.

3.11 MAINTENANCE
A. The base course shall be maintained in a sat@facondition until accepted.

** End of Section **
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SECTION 02447

CONFIRMATION AND CHARACTERIZATION SAMPLING FOR EXCA/ATIONS

1.0 GENERAL
1.1 REFERENCES
A. Section 2210, Excavation and Grading
B. The documents listed below form a part of tipiscification to the extent referenced:

1. CCRTitle 22 Section 66261.24
2. U.S. EPA SW-846 Test Methods for Evaluating Solid3f¢, Physical/Chemical Methods,
Third Edition, Update IlIlI.
1.2 SUBMITTALS

A. Approval is required for submittals with a “GAfesignation; submittals having an “FIO”
designation are for information only.

1. Sampling Test Results, FIO. Copies of test tedalbe included in the Contractor's Daily
Quality Control Reports.

2.0 PRODUCTS
Not Applicable.

3.0 EXECUTION
3.1 GENERAL

A. Unless stated otherwise in this section, allkmeill be performed in accordance with the Project
Quality Assurance Project Plan (QAPP). A copyhef QAPP is available from the Engineer if
further clarification is desired.

3.2 SAMPLING LOCATIONS

A. Confirmation sampling locations are indicatedtlba Design Drawings and described the
Excavation Work Plan and the associated SampleyaisaPlan.

3.2.1  Confirmation Sampling

A. The soil identified with concentrations of thenstituents of concern above the cleanup goals will
be excavated in a phased effort. Initially, sdll ae removed to 1foot bg€onfirmation samples
will be collected from the excavation floors andig:a Along the floor of the excavation, soll
samples will be collected on 20-foot centers, addvgall samples will be collected at 40-foot
intervals. Soil samples should also be collectethe perimeter of the excavation to confirm that
the surface contamination surrounding the excanasidoelow the established cleanup levels. The
confirmation sample results determine whether elpastandards have been met or whether
additional excavation is required. If additionatavation is required, subsequent sampling shall
be performed as detailed in Section 02210 Excavatia Grading.
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3.3 TESTING

A. Confirmation samples for excavation areas dbalanalyzed for PCBs, PAHs, and lead using U.S.
EPA Method SW8082, SW8310, and SW7421, respectivitiditional testing shall be
performed as described below.

3.3.1  Soil Characterization Sampling for Landfilsposal

A. The soil samples shall be used in classifyirgtiipe of landfill needed for the ultimate disposfl
the soil that does not meet cleanup levels. Thet®Bxtraction Test procedure defined in
Appendix 2 of 22 CCR 66261 will be used to deteertime soluble threshold limit concentration
(STLC). SW846 Method 1311 will be used as thediticharacteristic leaching procedure
(TCLP).

3.4 SOIL DISPOSAL CLASSIFICATION
A. Excavated soil will be classified for ultimatesposal as one of the following:

e Clean (concentrations below site cleanup levels);
* Class Il Landfill; or
* Class | Landfill.

The ultimate disposal location of the soil will @&yl on the soil acceptance sample results, as is
detailed in Section 02215.

3.5 SAMPLING TECHNIQUES

A. The Contractor will follow the decontaminationdasampling procedures specified in the
Excavation Work Plan when collecting soil sampl&gil samples will be collected to confirm that
the contamination above the cleanup goals in tihidnas been removed during the removal action
activities and that the areas immediately outdigecixcavation are below the cleanup goals.
Locations for sampling are established by standafdsnfirmation requirements. These
requirements are described as follows: (1) Foravaexcavation areas (less than four feet in
width), such as pipeline excavations, soil sampléise collected at 20-foot intervals below the
invert of former underground piping; (2) For largmcavations, soil samples will be collected on
20-foot centers, and side wall samples will beeszitd below the zone of contamination at 40-foot
intervals. Soil samples should also be collectethe perimeter of the excavation to confirm that
the surface contamination surrounding the excanasidoelow the established cleanup levels.
Field duplicate samples and equipment blank sanwilebe collected at a minimum frequency of
10% of all normal samples. One temperature blafiboe included in each cooler used for
shipment of samples. The contractor's SAP shdlless pertinent details of sampling, sample
handling, sample preservation, sample chain-ofeclystquality control, sample shipping
procedures and equipment decontamination.

3.6 ANALYTICAL PROCEDURES

A. All analyses shall be performed by a laborateryich is certified by the California
Department of Health Services for the analyticalhod listed below. In addition, all
analytical and QA/QC procedures shall be accomgdish accordance with the Project’s
Quality Assurance Project Plan (QAPP). The infdramain the tables listed below can be
found in the SAP but are provided for conveniefgénence in the field.
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B. Reporting limits for all COCs shall meet thoserid in the SAP. If wastes are to be disposed,
further analytical testing may be necessary in atanace with the accepting disposal facility’s
requirements.

C. Allresults (field and quality control (QC) saleg) shall be reported in hardcopy. Section 01300
contains additional details regarding the desiceth&t. The results shall be in a standard format

where all QC samples can be traced back to a @gpatbatch.

END OF SECTION***
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SECTION 02551
BITUMINOUS PAVING FOR ROADS, STREETS AND OPEN STORAGE AREAS
1.0 GENERAL
11 REFERENCES

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

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) ASTM C 29
(19914) Unit Weight and Voids in Aggregate

2. ASTM C 117 (1990) Materials Finer than (No 200) Sievein Mineral Aggregates by
Washing

3. ASTM C 131 (1989) Resistance to Degradation of Small-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine

ASTM C 136 (1984a) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 75 (1987) Sampling Aggregates

ASTM D 140 (1988) Sampling Bituminous Materials

ASTM D 242 (1985; R 1990) Mineral Filler for Bituminous Paving Mixtures

ASTM D 946 (1982) Penetration-Graded Asphalt Cement for Use in Pavement
Construction

9. ASTM D 2041 (1991) Theoretical Maximum Specific Gravity and Density of
Bituminous Paving Mixtures

10. ASTM D 2216 (1990) Laboratory Determination of Water (Moisture) Content of Sail,
and Rock

11. ASTM D 3381 (1983) Viscosity-Graded Asphalt Cement for Use in Pavement
Construction

12. ASTM D 3515 (1989) Hot-Mixed, Hot-Laid Bituminous Paving Mixtures
13. ASTM D 4791 (1989) Flat or Elongated Particlesin Coarse Aggregate

© N o g &

12 SUBMITTALS

A. Approval isrequired for submittals with a"GA" designation; submittals having an "FIO"
designation are for information only. The following shall be submitted in accordance with the
Contract Documents:

1. Bituminous Pavement; GA. Copies of test results.
13 STRAIGHTEDGE
A. The Contractor shall furnish and maintain at the site, in good condition, one 12-foot
straightedge for each bituminous paver. Straightedges shall be constructed of auminum or
other lightweight metal and shall have blades of box or box-girder cross section with flat

bottom reinforced to insure rigidity and accuracy. Straightedges shall have handlesto
facilitate movement on pavement.
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WEATHER LIMITATIONS

A. Unless otherwise directed, bituminous courses shall not be constructed when temperature of
the surface of the existing pavement or base courseis below 40 degrees F.

15 PROTECTION OF PAVEMENT
A. After final rolling, no vehicular traffic of any kind shall be permitted on the pavement until
the pavement has cooled to 140 degrees F.
16 THICKNESS AND SURFACE-SMOOTHNESS REQUIREMENTS
A. Finished surface of bituminous courses, when tested as specified below and in paragraph
ACCEPTABILITY OF WORK, shall conform to the required thickness of existing paving
and to surface-smoothness requirements specified.
1.6.1 Paving Thickness
A. The paving thickness of the completed surface shall not deviate more than 0.03 foot from the
existing cross-section.
1.6.2  Surface Smoothness
A. When a12-foot straightedge islaid on the surface parallel with the centerline of the paved
area or transverse from crown to pavement edge, the surface shall vary not more than 1/4 inch
from the straightedge.
17 GRADE CONTROL
A. Required elevations shall be established and maintained by means of line and grade stakes
placed at site of work in accordance with the SPECIAL CLAUSES.
20 PRODUCTS
21 BITUMINOUSHOT MIX
A. Shall consist of coarse aggregate, fine aggregate, mineral filler, bituminous material, and
approved additives, if required, in accordance with Cal Trans asphalt specifications, or at the
option of the Contractor, in lieu of developing a new job-mix formula (JMF) for surface
course construction, the Contractor may use job-mix formulas for surface course construction
currently in use by CalTrans for surface courses for primary road construction provided in
each instance that the same materials proposed for use on this project are being used and
provided the mix meets all criteria specified in Cal Trans asphalt specifications.
2.1.1 Aggregates
A. Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screening, sand, and
mineral filler, as required. The portion of materials retained on the No. 4 sieve shall be known
as coarse aggregate, the portion passing the No. 4 sieve and retained on the No. 200 sieve as
fine aggregate, and the portion passing the No. 200 sieve as minera filler in accordance with
ASTM C 117 and ASTM C 136.
2.1.1.1 Coarse Aggregate
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A. Coarse aggregate shall consist of clean, sound, durable particles meeting the following
requirements.

1. Percentage of loss shall not exceed 40 after 500 revolutions, as determined in accordance
with ASTM C 131

2. Thedry weight of crushed slag shall not be less than 75 pcf, as determined in accordance
with ASTM C 29.

3. Crushed gravel retained on the No. 4 sieve and each coarser sieve shall contain at least 75
percent by weight of crushed pieces having one or more fractured faces with the area of
each face equal to at least 75 percent of the smallest midsectional area of piece. When
two fractures are contiguous, the angle between planes of fractures shall be at least 30
degrees to count as two fractured faces.

4. Particle shape of crushed aggregates shall be essentially cubical. The quantity of flat and
elongated particlesin any sieve size shall not exceed 20 percent by weight, when
determined in accordance with ASTM D 4791.

2.1.1.2 Fine Aggregate

A. Fine aggregate shall consist of clean, sound, durable particlesincluding natural sand or
crushed stone, slag, or gravel that meets requirements for wear and soundness specified for
coarse aggregate. Fine aggregate produced by crushing gravel shall have at least 90 percent by
weight of crushed particles having two or more fractured faces in the portion retained on the
No. 30 sieve. This requirement shall apply to the material before blending with natural sand
when blending is necessary. Quantity of natural sand to be added to the wearing- and
intermediate-course mixtures shall not exceed 25 percent by weight of coarse and fine
aggregate and material passing the No. 200 sieve. Natural sand shall be clean and free from
clay and organic matter.

2.1.1.3 Minerd Filler

212

213

22

221

3.0

A. Minera filler shall conformto ASTM D 242.

Bituminous Material

A. Asphalt cement shall conform to ASTM D 3381.

Additives

A. Theuse of additives such as antistripping and antifoaming agents is subject to approval.

PROPORTIONING OF MIXTURE

Job Mix Formula

A. Thejob mix formula (JMF) for the bituminous mixture shall conform to CalTrans
specifications (1/2" maximum, medium aggregate). Bituminous mix that deviates more than
25 degrees F from the IMF shall be rejected. The IMF may be adjusted during construction to
improve paving mixtures, as directed by the Engineer, without adjustments in the contract

prices.

EXECUTION
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31

3.2

3.3

34

35

3.6

3.7

3.8

BASE COURSE CONDITIONING

A.

The surface of the base course will be inspected for adequate compaction and surface
tolerances specified in Section 02234 BASE COURSE. Unsatisfactory areas shall be
corrected.

EXISTING PAVEMENT CONDITIONING

A.

Where construction requires cutting and replacing of flexible pavement, saw cutting shall be
so accomplished that the remaining exposed edges of the existing paving shall conform
vertically and horizontally to a straight line. Pavement and base course shall be removed to a
point 1 foot back from each side of the trench.

PREPARATION OF BITUMINOUS MIXTURES

A.

Rates of feed of aggregates shall be regulated so that the moisture content and temperature of
aggregates will be within specified tolerances. Aggregates, mineral filler, and bitumen shall
be conveyed into the mixer in proportionate quantities required to meet the IMF. Mixing time
shall be as required to obtain a uniform coating of the aggregate with the bituminous material.
Temperature of bitumen at time of mixing shall not exceed 300 degrees F. Temperature of
aggregate and mineral filler in the mixer shall not exceed 325 degrees F when bitumen is
added. Overheated and carbonized mixtures or mixtures that foam shall not be used.

WATER CONTENT OF AGGREGATES

A.

Drying operations shall reduce the water content of mixture to less than 0.75 percent. The
water content test will be conducted in accordance with ASTM D 2216; the weight of the
sample shall be at least 500 grams. If the water content is determined on hot bin samples, the
water content will be a weighted average based on composition of blend.

STORAGE OF BITUMINOUS PAVING MIXTURE

A.

Storage shall conform to the applicable requirements of ASTM D 3515; however, in no case
shall the mixture be stored for more than 4 hours.

TRANSPORTATION OF BITUMINOUS MIXTURE

A.

Transportation from paving plant to site shall be in trucks having tight, clean, smooth beds
lightly coated with an approved releasing agent to prevent adhesion of the mixture to the truck
bodies. Excessive releasing agent shall be drained prior to loading. Each load shall be covered
with canvas or other approved material of ample size to protect mixture from weather and to
prevent loss of heat. Loads that have crusts of cold, unworkable material or that have become
wet will be rejected. Hauling over freshly placed material will not be permitted.

SURFACE PREPARATION OF UNDERLYING COURSE

A.

Prior to placing of the intermediate or wearing course, the underlying course shall be cleaned
of all foreign or objectionable matter with power brooms and hand brooms.

TACK COATING

A.

Contact surfaces of previously constructed pavement, curbs, manholes, and other structures
shall be sprayed with athin coat of bituminous material conforming to Section 02558
BITUMINOUS TACK COAT.
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3.9

391

392

3.93

3.10

PLACING

A.

Bituminous courses shall be constructed only when the base course or existing pavement has
no free water on the surface. Bituminous mixtures shall not be placed without ample time to
complete spreading and rolling during daylight hours, unless approved satisfactory artificial
lighting is provided.

General Requirements for Use of Mechanical Spreader

A.

Range of temperatures of mixtures, when dumped into the mechanical spreader, shall be as
determined by the Engineer. Mixtures having temperatures less than 225 degrees F when
dumped into the mechanical spreader shall not be used. The mechanical spreader shall be
adjusted and the speed regulated so that the surface of the course being laid will be smooth
and continuous without tears and pulls, and of such depth that, when compacted, the surface
will conform to the cross section indicated. Placing with respect to center line areas with
crowned sections or high side of areas with one-way slope shall be as directed. Each lot of
material placed shall conform to requirements specified in paragraph ACCEPTABILITY OF
WORK. Placing of the mixture shall be as nearly continuous as possible, and speed of placing
shall be adjusted, as directed, to permit proper rolling. When segregation occurs in the
mixture during placing, the spreading operation shall be suspended until the causeis
determined and corrected.

Placing Strips Succeeding Initial Strips

A.

In placing each succeeding strip after initial strip has been spread and compacted as specified
below, the screed of the mechanical spreader shall overlap the previoudly placed strip 2to 3
inches and be sufficiently high so that compaction produces a smooth dense joint. Mixture
placed on the edge of a previously placed strip by the mechanical spreader shall be pushed
back to the edge of the strip by use of a lute. Excess mixture shall be removed and wasted.

Handspreading in Lieu of Machine Spreading

A.

In areas where the use of machine spreading isimpractical, the mixture shall be spread by
hand. Spreading shall be in a manner to prevent segregation. The mixture shall be spread
uniformly with hot rakesin aloose layer of thickness that, when compacted, will conform to
required grade, density, and thickness.

COMPACTION OF MIXTURE

A.

Rolling shall begin as soon after placing as the mixture will bear aroller without undue
displacement. Delaysin rolling freshly spread mixture will not be permitted. After initial
rolling, preliminary tests of crown, grade, and smoothness shall be made by the Contractor.
Deficiencies shall be corrected so that the finished course will conform to requirements for
grade and smoothness specified herein. Grade and smoothness will be checked in each |ot of
completed pavement by the Engineer for compliance and will be evaluated as specified in
paragraph ACCEPTABILITY OF WORK. After the Contractor is assured of meeting crown,
grade, and smoothness requirements, rolling shall be continued until a mat density of 97.0 to
100.0 percent and ajoint density of 95.0 to 100.0 percent of density of laboratory-compacted
specimens of the same mixture is obtained in accordance with ASTM D 140 and ASTM D
2041. Placesinaccessible to rollers shall be thoroughly compacted with hot hand tampers.

3.10.1 Correcting Deficient Areas

A.

Mixtures that become contaminated or are defective shall be removed to the full thickness of
the course. Edges of the area to be removed shall be cut so that sides are perpendicular and
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parallel to the direction of traffic and so that the edges are vertical. Edges shall be sprayed
with bituminous materials conforming to Section 02558 BITUMINOUS TACK COAT. Fresh
paving mixture shall be placed in the excavated areas in sufficient quantity so that the finished
surface will conform to grade and smoothness requirements. Paving mixture shall be
compacted to the density specified herein. Skin patching of an areathat has been rolled shall
not be permitted.

311 JOINTS
3.11.1 Genera

A. Joints between old and new pavements, between successive work days, or joints that have
become cold (less than 80 degrees C (175 degrees F)) shall be made to insure continuous
bond between the old and new sections of the course. All joints shall have the same texture
and smoothness as other sections of the course. Contact surfaces of previously constructed
pavements coated by dust, sand, or other objectionable material shall be cleaned by brushing
or shall be cut back as directed. When directed by the Engineer, the surface against which
new material is placed shall be sprayed with a thin, uniform coat of bituminous material
conforming to Section 02558 BITUMINOUS TACK COAT. Material shall be applied far
enough in advance of placement of afresh mixture to insure adequate curing. Care shall be
taken to prevent damage or contamination of the sprayed surface.

3.12 ACCEPTABILITY OF WORK
3.12.1 Surface Smoothness

A. After completion of final rolling, the compacted surface will be tested by the Engineer with a
12-foot straightedge. M easurements will be made perpendicular to and across all mats at
distances along the mat not to exceed 25 feet. Location and deviation from straightedge of all
measurements will be recorded. Any joint or mat area surface deviation which exceeds the
tolerance given in paragraph SURFACE-SMOOTHNESS REQUIREMENTS by more than
50 percent shall be corrected to meet the specification requirements. The Contractor shall
remove the deficient area and replace with fresh paving mixture at no additional cost to the
Owner. Sufficient material shall be removed to allow at least 25 mm (1 inch) of asphalt
concrete to be placed. Skin patching for correcting low areas or planing for correcting high
areas shall not be permitted.

** End of Section **
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SECTION 02558
BITUMINOUS TACK COAT
GENERAL
REFERENCES

A. The publications listed below form a part ofstspecification to the extent referenced. The
publications are referred to in the text by basgisignation only.

1. AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORATION
OFFICIALS (AASHTO) T 40 (1978; Rev 1986) SampliBguminous Materials

2. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM) ASM D 140
(1993) Sampling Bituminous Materials

ASTM D 633 (1987; R 1991) Volume Correction Talde Road Tar
4. ASTM D 977 (1991) Emulsified Asphalt
SUBMITTALS
A. Approval is required for submittals with a "GAé&signation; submittals having an "FIO"
designation are for information only. The followisgall be submitted in accordance with the

Contract Documents:

1. Tests; FIO. Copies of all test results, within 24ifs of completion of tests. Certified
copies of the manufacturer's test reports indigatmmpliance with applicable specified
requirements, not less than 30 days before theriabiterequired in the work.

EQUIPMENT, MACHINES AND TOOLS

General Requirements

A. All plant, equipment, machines and tools usethawork shall be subject to approval and
shall be maintained in a satisfactory working ctindiat all times.

Power Brooms and Power Blowers

A. Power brooms and power blowers shall be suitfdsleleaning the surfaces to which the tack
coat is to be applied.

WEATHER LIMITATIONS

A. Tack coat shall be applied only when the surfacesceive the tack coat is dry. Tack coat
shall be applied only when the atmospheric tempegah the shade is 50 degrees F or above
and when the temperature has not been below 3gee§rfor the 12 hours prior to
application.

PRODUCTS
BITUMINOUS MATERIAL
A. Emulsified asphalt shall conform to ASTM D 977a@e SS-1h.

EXECUTION
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3.1 PREPARATION OF SURFACE

A. Immediately before applying the tack coat atide material, dirt, clay, or other objectionable
material shall be removed from the surface to eatéd. The area to be tacked shall also be
dry and clean.

3.2 APPLICATION RATE

A. Bituminous material for the tack coat shall Ipplged in quantities of not less than 0.05 gallon
nor more 0.15 gallon per square yard of pavemarfacel The exact quantities within the
range specified, which may be varied to suit fiedeaditions, will be determined by the
Engineer.

3.3 APPLICATION TEMPERATURE

A. Tar application temperatures shall be withinfibllowing ranges as directed; Emulsions SS-
1h 70-160 degrees F.

3.4 APPLICATION

A. Following preparation and subsequent inspedtitiihe surface, the tack coat shall be applied
at the specified rate with uniform distribution otiee surface to be treated. All areas and
spots missed by the distributor, vertical cuts, sideé of vaults shall be properly treated with
the hand spray. Following application of the tacktenial and prior to application of the
succeeding layer of pavement, the tack shall lmevalll to cure and to obtain evaporation of
any volatiles or moisture. Until the succeedingelagf pavement is placed, the tacked area
shall be maintained by protecting the surface agjaiamage and by repairing and retracing
deficient areas at no additional cost to the Owtiieequired, clean dry sand shall be spread
to effectively blot up any excess bituminous mateilo smoking, fires, or flames other than
the heaters that are a part of the equipment bbhglermitted within 25 feet of heating,
distributing, and transferring operations of bitaous material other than bituminous
emulsions.

35 FIELD QUALITY CONTROL
A. Samples of the bituminous material used wilbibéained by the Contractor as directed, under
the supervision of the Engineer. The sample wilidiained and tested by the Owner at no
cost to the Contractor.
3.6 SAMPLING AND TESTING
3.6.1 General Requirements
A. Sampling and testing shall be performed by grayped commercial testing laboratory or by
facilities furnished by the Contractor. No work u@ing testing will be permitted until the
facilities have been inspected and approved.

3.6.2  Sampling

A. The samples of bituminous material, unless atissr specified, shall be in accordance with
ASTM D 140 or AASHTO T 40.

3.6.3 Initial Sampling and Testing

3.6.3.1 Bituminous Materials

02558-2



A. Sources from which bituminous materials areg¢ambtained shall be selected and notification
thereof furnished the Engineer within 15 days aftteraward of the contract.

3.6.4  Sampling and Testing During Construction

A. Quality control sampling and testing shall befpened as required in paragraph FIELD
QUALITY CONTROL.

** End of Section **
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SECTION 02575

SEDIMENTATION CONTROL

REFERENCES
RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. State Water Resources Control Board General Permit for Discharges of Storm Water Associated with
Construction Activity (Construction General Permit, 99-08-DWQ)

GENERAL REQUIREMENTS

A. Contractor is responsible to conform to all codes and regulations legally in effect at the location of the
project.

B. Contractor shall conform to all requirements and regulations of the authority administering such codes
and regulations.

PRODUCTS

A. Not Applicable.

EXECUTION

A. Precautions will be taken to prevent the migration of excavated material off site; these will include
placing stockpiles of excavated material onto one layer of polyethylene plastic sheeting and covering
the stockpiles with polyethylene plastic sheeting. Berms will be constructed as necessary to divert

runoff away from the stockpiles and to prevent the runoff from leaving the site or going to the Site
drains.

* ** END OF SECTION * * *
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SECTION 02576

FENCE AND CONCRETE REMOVAL

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Site Clearing: Section 02110

PROTECTION

A. Streets, roads, adjacent property and other wworkmain shall be protected throughout the work.

B. Any material damaged by Contractor's operatshal be replaced with new material by the Contnact
PRODUCTS

A. Not Applicable

EXECUTION

A. The Contractor shall remove the asphalt and dacfrom the site covering the identified areasrpto
initiation of the excavation of contaminated matki

*** END OF SECTION * * *
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SECTION 02579
RESTORATION OF RIGID PAVEMENTS
1.0 GENERAL
1.1 REFERENCES
A. The publications listed below form a part ofstspecification to the extent referenced. The

publications are referred to in the text by basisignation only.

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 8TM C 31
(1991) Making and Curing Concrete Test SpecimenkérField

2. ASTM C 39 (1984) Test Method for Compressive Sttherd Cylindrical Concrete
Specimens

ASTM C 94 Specification for Ready-Mixed Concrete

ASTM C 136 (1992) Sieve Analysis of Fine and Coakggregates

ASTM C 143 (1990a) Slump of Hydraulic Cement Cotere

ASTM C 150 (1992) Portland Cement

ASTM C 171 (1992) Sheet Materials for Curing Cotere

ASTM C 192 (1990a) Making and Curing Concrete Tstcimens in the Laboratory
ASTM C 231 (1991b) Air Content of Freshly Mixed @oete by the Pressure Method
10. ASTM C 260 (1986) Air-Entraining Admixtures for Canete

11. ASTM D 75 (1987; R 1992) Sampling Aggregates

12. CORPS OF ENGINEERS (COE) COE CRD-C 104 (1980) MéhioCalculation of the
Fineness Modulus of Aggregate

13. COE CRD-C 300 (1990) Specification for Membranerfimg Compounds for Curing
Concrete

14. COE CRD-C 400 (1963) Requirement for Water for Wsklixing or Curing Concrete

15. FEDERAL SPECIFICATIONS (FS) FS CCC-C-467 (Rev Cyti| Burlap, Jute (or
Kenaf)

16. FS SS-S-200 (Rev E; Am 1) Sealants, Joint, Two-Gomapt, Jet-Blast-Resistant, Cold-
Applied, for Portland Cement Concrete Pavement

1.2 DESIGN

© ©® N o g~ w

A. The concrete mixtures shall be designed to predwncrete having an average flexural
strength of 4,000 psi at 28 days of age, determimednformance with ASTM C 39, using
standard cylindrical specimens. The concrete megghall be designed to secure an air
content by volume of 6 percent, plus or minus 1gggcent, based on measurements made on
concrete immediately after discharge from the miraronformance with ASTM C 231. Mix
design studies and tests shall be made in accazdaitit ASTM C 78 and ASTM C 192, and
the test results submitted for approval.

1.3 SUBMITTALS
A. Approval is required for submittals with a "GAé&signation; submittals having an "FIO"

designation are for information only. The followisgall be submitted in accordance with the
Contract Documents:
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15

151

15.2

153

1.6

1.6.1

1.6.2

1. Patching System; GA. Three copies of the propose&diasign, prior to placement. The
mix design shall indicate the weight of each inggatiof the mixture. No concrete shall
be placed prior to approval of the proposed mixgiesNo deviation from the approved
job-mix formula will be permitted without prior appval.

2. Patching System; GA. Three copies of test reswithjn 24 hours of physical
completion of laboratory testing. Manufacturer'giéieations may be submitted rather
than laboratory test results for proposed materi2dstificates should certify compliance
with the appropriate specification referenced heriio materials shall be placed without
prior approval from the Contracting Officer.

EQUIPMENT; APPROVAL AND MAINTENANCE

A. Dependable and sufficient equipment that is appate and adequate to accomplish the work

specified shall be assembled at the site of thd&kwaufficient time before the start of paving
to permit thorough inspection, calibration of weaighand measuring devices, adjustment of
parts, and the making of any repairs that may Qaired. The equipment shall be maintained
in good working condition.

SAMPLING AND LABORATORY TESTING OF MATERIALS

A. Sampling and testing shall be performed by gr@ped commercial laboratory or by the

Contractor subject to approval. Should the Contraelect to establish testing facilities, no
work requiring testing shall be permitted until Bentractor's facilities have been inspected
and approved. The first laboratory inspection shalat the expense of the Owner and the
cost of any subsequent inspection resulting fratara of the first inspection shall be at the
expense of the Contractor. Such costs shall beatiedifrom the total amount due the
Contractor. All testing shall be performed at nditidnal cost to the Owner.

Cement

A. Cement shall be tested as prescribed in theaefed specification under which it is

furnished. Cement may be accepted on the basidlldests and the manufacturer's
certification of compliance with the specificatiqgprpvided the cement is the product of a mill
with a record for the production of high-qualityneent for the past 3 years.

Aggregate

A. Aggregate samples for laboratory testing shaltadken in conformance with ASTM D 75 and

tested in accordance with ASTM C 136.

Joint-Sealing Materials

A. Joint-sealing materials shall be tested for oomfance with the referenced applicable material

specification in accordance with ASTM standards.

DELIVERY AND STORAGE OF MATERIALS
Cement

A. Cement may be furnished in bulk or in suitabég$ used for packaging cements and shall be

stored in a manner to prevent absorption of maégstur

Aggregates
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A. Aggregates shall be handled and stored in a araoravoid breakage, segregation, or
contamination by foreign materials.

1.7 WEATHER LIMITATIONS
A. Concrete shall not be placed when weather cmditdetrimentally affect the quality of the

finished product. No concrete shall be placed wherair temperature is below 40 degrees F
in the shade. When air temperature is likely toeexic90 degrees F, the concrete shall have a
temperature not exceeding 90 degrees F when degdpaitd the surface of such placed
concrete shall be kept damp with a water fog wh&lapproved curing medium is applied.

2.0 PRODUCTS

2.1 MATERIALS

2.1.1  Coarse Aggregate

2.1.1.1 Composition

A. Coarse aggregate shall consist of gravel, cdiginavel, crushed stone, or a combination
thereof.

2.1.1.2 Quality
A. Aggregate as delivered to the mixers shall cgiresi clean, hard, unweathered, and uncoated
particles. Dust and other coatings shall be remdneed the coarse aggregates by adequate
washing.
2.1.1.3 Particle Shape
A. Particles of the coarse aggregate shall be géyeapherical or cubical in shape.
2.1.1.4 Size and Grading
A. The maximum nominal size of the coarse aggregiaadl be 12 mm. (1/2 inch.) The coarse
aggregate shall be well graded within the limiteafied, and when tested in accordance with
ASTM C 136, shall conform to the following gradirgguirements as delivered to the
batching hoppers:

Sieve designation

U.S. Standard square mesh Percentage by weigsihgas
3/4 inch 100
1/2 inch 90-100
3/8 inch 40-70
No. 4 0-15
No. 8 0-5

2.1.2 Fine Aggregate
2.1.2.1 Composition

A. Fine aggregate shall consist of either natuaabls manufactured sand, or a combination of
natural and manufactured sand, and shall be cordgdsdean, hard, durable particles.
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2.1.2.2 Particle Shape
A. Particles of the fine aggregate shall be gehesaherical or cubical in shape.
2.1.2.3 Grading

A. Grading of the fine aggregate as delivered éorttixer shall conform to the following
requirements when tested in accordance with ASTMBE

Sieve designation

U.S. Standard Percentage by weight,
square mesh passing

3/8 inch 100

No. 4 95-100

No. 8 80-90

No. 16 60-80

No. 30 30-60

No. 50 12-30

No. 100 2-10

In addition, the fine aggregate, as delivered #ortfixer, shall have a fineness modulus of not
less than 2.40 nor more than 2.90.

2.1.3  Air-Entraining Admixture
A. Air-entraining admixture shall conform to ASTMZ&0.
214 Cement
A. Cement shall be Portland cement conforming t@MsC 150, Type | or .
2.1.5 Curing Materials
2.1.5.1 Burlap
A. Burlap shall conform to FS CCC-C-467.
2.1.5.2 Curing Compound

A. Membrane-forming curing compound shall be a pgted type conforming to COE CRD-C
300.

2.1.5.3 Waterproof Blanket Materials
A. Waterproof blanket materials shall conform toTASC 171, Type optional, color white.
2.1.6  Joint-Sealing Materials

A. Joint-sealing materials shall be tested for oomince with the referenced applicable material
specification.

2.1.7 Water
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3.0

3.1

3.1.1

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

A. Water shall be clean, fresh, and free from iijus amounts of oil, acid, salt, alkali, organic
matter, or other deleterious substances. Watewoapgdrby Public Health authorities for
domestic consumption may be accepted for use witheng tested.

EXECUTION
CONDITIONING OF EXISTING PAVEMENT
Preparation of Existing Concrete

A. Inthe area to be restored, the existing corcsitll be removed to a total depth of the rigid
pavement and the subgrade shall be compacted uoestwents specified in Section 02234
BASE COURSE. A vertical saw cut to the total deptlthe existing pavement shall be made
of the area to be repaired. The surface shall m@tighly cleaned by sweeping or blowing
with compressed air.

Preparation of Joints

A. Joint-sealing and expansion-joint materials lsdbalremoved flush with the prepared surface,
and, if on the pavement surface to be patched, lsbakmoved by sandblasting. The use of
solvents will not be permitted. Care shall be usegrevent bonding of the adjacent concrete
slabs at the location of the existing joints. Mairance of these existing joints shall be
accomplished by the use of fiberboard or other @l inserts of appropriate dimensions.

BATCHING, MIXING AND PROPORTIONING

Equipment

A. The Contractor shall provide adequate facilifsthe accurate measurement and control of
each of the materials entering the concrete. Tlggreer shall have free access to the
batching and mixing plant at all times. Mixing eguient shall be capable of combining the
aggregate, cement, admixture, and water into atmifmixture and discharging this mixture
without segregation, in accordance with ASTM C 94.

Conveying

A. Concrete shall be conveyed from mixer to repadra as rapidly as practicable by methods
that will prevent segregation or loss of ingredsent

Facilities for Sampling

A. Suitable facilities shall be provided for regdibtaining representatives samples of aggregate
and concrete for uniformity test purposes. Necgssiatforms, tools, and equipment for
obtaining samples shall be furnished by the Cotdrac

Mix Proportions

A. The proportions of materials entering into tiemarete mixtures shall be in accordance with
the approved job-mix formula. The proportions shalichanged whenever necessary to
maintain the workability, strength, and standardudility required, and to meet the varying
conditions encountered during the construction. ey, no changes will be made without
prior approval of the Engineer.

Measurement
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A. Equipment necessary to measure and controlrttoaiat of each material in each batch of
concrete shall be provided. Bulk cement shall bigked, but cement in unopened bags as
packed by the manufacturer may be used withouthimjg One bag of portland cement will
be considered as weighing 94 pounds. Mixing watérair-entraining admixtures may be
measured by volume or by weight. One gallon of wai# be considered as weighing 8.33
pounds.

3.2.6  Workability

A. The slump of the concrete shall be maintainetth@iowest practicable value, not exceeding 3
inches when tested in accordance with ASTM C 143.

3.3 PLACING

A. Concrete shall be placed within 45 minutes fithntime all ingredients are charged into the
mixing drum, before the concrete has obtainedit&@i set. The temperature of the concrete,
as deposited in the form, shall be not less thadetflees F nor more than 90 degrees F.
Concrete shall be deposited in such manner agjtoresa minimum of rehandling, and
placement shall being such manner as to requirmianm of rehandling and in such a
manner as to least disturb the epoxy-resin grduw. dlacing of concrete shall be rapid and
continuous for each area. The concrete shall betighly consolidated by tamping or by
means of suitable vibrating equipment.

3.4 FIELD TEST SPECIMENS
34.1 General

A. Concrete samples shall be furnished by the @atdr, and shall be taken in the field and
tested to determine the slump, air content, arehgth of the concrete. Concrete cylinders
shall be made for determining conformance withstnength requirements of these
specifications and, when required, for determirthrggtime at which pavements may be
placed in service. The air content shall be deteechin conformance with ASTM C 231. Test
cylinders shall be molded and cured in conformamite ASTM C 39 and as specified below.
The Contractor shall furnish all materials, lakand facilities required for molding, curing,
and protecting test beams at the site and undesughervision of the Engineer. Curing
facilities for test beams shall include furnishamtd operating water tanks equipped with
temperature-control devices that will automaticatigintain the temperature of the water at
73 degrees F plus or minus 5 degrees F. The Coeattrstrall also furnish and maintain at the
site, boxes or other facilities suitable for stgrthe specimens while in the mold at a
temperature of 73 degrees F plus or minus 10 dedte€ests of the fresh concrete and of the
hardened concrete cylinders shall be made by atiek @&txpense of the Contractor.

3.4.2  Specimens for Strength Tests

A. Test cylinders shall be made each day that @eds placed. Each group of test cylinders
shall be molded from the same batch of concret shall consist of four specimens to
provide required flexural-strength tests at eashdge. At the start of paving operations and
each time the aggregate source, aggregate chastcggror mix design is changed, one
additional set of test cylinders shall be made.

3.5 FINISHING
A. Finishing operations shall be started immedjasgter placement of the concrete. The

finished surfaces of patched areas shall havefacgutexture approximating that of the
adjacent undisturbed pavements.
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3.6 CURING

3.6.1 General

A.

Concrete shall be cured by protection agairsgt wf moisture and rapid temperature changes
for a period of not less than 7 days from the bigimp of the curing operation. Unhardened
concrete shall be protected from rain and flowiregex. The Contractor shall have all
equipment needed for adequate curing and protecfitite concrete on hand and ready to
install before actual concrete placement begindufigato comply with curing requirements
shall be cause for immediate suspension of comgreperations.

3.6.2  Burlap Curing

A.

Immediately after the finishing operations hdneen completed and the concrete has set
sufficiently to prevent marring the surface, thérersurface of the newly laid concrete shall
be covered with approved wetted burlap that stekdpt wet for a period of not less than 24
hours. The surface of the newly laid concrete dhakept moist until the burlap coverings are
in place. Curing of the concrete shall be continisedhe duration of the required curing
period by this method or one of the methods spatifielow.

3.6.2.1 Waterproof-Paper Blankets or Impermeahkes

A.

Immediately after removing the covering usedifatial curing, the exposed concrete surfaces
shall be moistened with a fine spray of water drmhtcovered with waterproof-paper
blankets, polyethylene-coated-burlap blanketspgrermeable sheets. Burlap of
polyethylene-coated burlap shall be saturated wéter before placing. Sheets shall be
placed with the light-colored side up. Sheets stinadirlap not less than 12 inches with edges
taped or secured to form a completely closed j@oterings shall be weighted down to
prevent displacement or billowing from winds. Tearsioles appearing during the curing
period shall be immediately repaired by patching.

3.6.2.2 Membrane-Forming Curing Compound

A.

Membrane-forming curing compound shall be agblilemediately to exposed concrete
surfaces after removing burlap coverings. The gueimmpound shall be applied with an
overlapping coverage that will give a two-coat égadlon at a coverage of not more than 200
square feet per gallon for both coats. When apjidicas made by hand-operated sprayers,
the second coat shall be applied in a direction@pmately at right angles to the first coat.
Concrete shall be properly cured at joints, butmeng compound shall enter joints that are
to be sealed with joint-sealing compounds. The aamg shall form a uniform, continuous,
cohesive film that will not check, crack, or pestd that will be free from pinholes and other
imperfections. Concrete surfaces that are subjdotedavy rainfall within 3 hours after the
curing compound has been applied shall be respratyéhed coverage specified above and at
no additional cost to the Owner. Areas covered witfing compound that are damaged by
pedestrian and vehicular traffic or by subsequenstruction operations within the specified
curing period shall be resprayed at no additionat to the Owner.

3.7 FINISH TOLERANCE

A.

The finished surfaces of patched areas shalt theegrade of the adjoining pavements and
shall not deviate more than 1/8-inch from a trienurface within the patched area.

3.8 PAVEMENT PROTECTION
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A. The Contractor shall protect the patched argamat damage prior to final acceptance of the
work by the Owner. Traffic shall be excluded frame ppatched areas by erecting and
maintaining barricades and signs until the compitetif the curing period of the concrete.

3.9 JOINTS

A. Joints shall conform in detail and be in aligmeith the existing joints. After curing of the
concrete, the joints in the critical areas indidagball be primed if and as recommended by
the sealant formulator and shall then be sealdd jaiht-sealing material. Equipment for
heating and installing sealers shall be indireeting type with pressure-type pouring device,
and devices for controlling and indicating the temgture of the sealers. Mixing of
components of sealers and temperatures of applicahiall be as recommended by the
particular sealer manufacturer. Sealer shall cotelyidill the joint without discontinuities
and without formation of voids or entrapped airfé@tive joints shall be satisfactorily
replaced.

** End of Section **
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SECTION 02610

PIPE AND FITTINGS

GENERAL

QUALITY ASSURANCE

A. Testing by Manufacturer:

1. Manufacturer shall test all materials as reqgling these Specifications and the standards refeden

2. Manufacturer shall submit to the Engineer twd ¢@pies of all test results, which shall include a
certification that materials to be delivered aneresented by the samples tested, and that sucte il
materials meet or exceed the specification requeregs

No material shall be delivered until test resaltd certifications are in the hands of the Erggine

4. Engineer shall have free access to all testigracords pertaining to material to be deliveethe job
site.

5. The Engineer may elect to be present at anil oraderial testing operations.

Joint tests are intended for qualification ahfjadesign and shall be considered to be a qualifia test to

establish the adequacy of the manufacturer's glaign. The manufacturer shall certify that téstge been
performed within the last year with pipes equivalensize and design and that they have passetegte
enumerated in the specifications. Tests may begedafor pipes of different strength class if joifgsign is

the same as the pipe tested.

PRODUCT

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE

A.

B.

C.

D.

Conform to ASTM D2241.
Pipe material shall be PVC 1120, PVC 1220 or RA120.

Minimum wall thickness shall be equal or gredtsan a standard dimension ratio (SDR) of 21 unless
otherwise specified.

Pipe shall bear the National Sanitation Fourmaa8eal for use to transport potable water.

STEEL PIPE (4 INCHES AND SMALLER)

A.

B.

C.

D.

Conform to ASTM A120.
Schedule 40, unless otherwise specified.
Fittings shall be malleable iron screw type ocomfing to ANSI B16.3.

Pipe and fittings shall be hot dipped, galvadizeside and out.

FLEXIBLE COUPLINGS

A.

B.

Use for connection between plain end pipe ofesamdifferent material.

Sleeve: Gray iron ASTM A126 Class B or ductilen ASTM A536. Ends have a smooth inside taper fo
uniform gasket seating.
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2.4

2.5

2.6

Followers: Ductile iron ASTM A536.
Gaskets: Grade 30 specially compounded rubbait new materials.

Bolts and nuts: High strength low alloy steélhwheavy, semi-finished hexagon nuts to AWWA C111
(ANSI-A21.11).

WATER SERVICE PIPE

A.

Copper Tubing:

1. Copper tubing shall conform to the requiremeftASTM B88, Type K, annealed.

2. The tubing shall be coupled using flare-type pmmsion fittings, conforming to the requirements o
AWWA C800, minimum 150 psi working pressure.

Compression Couplings:

1. Compression couplings for use in connectingnpéaid water service pipes shall be applicable Her t
type of pipe being coupled.

2. Compression couplings shall have armored gaskeds similar metal pipes are being joined.
Insulating Couplings:

1. Insulating couplings shall be required at aninpof connection of two dissimilar metallic pipése.,
copper to galvanized iron or steel).

POLYVINYL CHLORIDE (PVC) SEWER PIPE

A.

B.

C.

D.

E.

Conform to ASTM D3034, SDR 35, or ASTM F789.
Joints shall conform to ASTM D3212 using a rasted rubber gasket conforming to ASTM F477.

Fittings shall be injection molded tees or fagtsolvent welded saddle tees. Saddles fastenpgp&owith
external bands are not acceptable on any new systdess specifically approved by the Engineer.

All PVC sewer pipe shall be considered flexibtaduit.

Maximum size - 12 inches.

GALVANIZED CORRUGATED STEEL PIPE

A.

B.

Conform to the requirements of AASHTO Designatld36, 16 gage unless otherwise provided.

Coated uniformly inside and out with asphalttowato meet the requirements of AASHTO Designation
M190.

Coupling band shall meet the requirements of AAS M36 and wide enough to cover at least two aamul
corrugations. Gasket shall be provided.

When specified, galvanized steel end sectiord| &fe flared, beveled shop-assembled units toesass
structural, hydraulic and aesthetic end treatmemidtrugated steel culverts by threaded rods, \mtirig or
bolting per manufacturer's standard procedure. d&ntions shall have a turned down lip or toe pdatine
wide end to act as a cut-off. The material for #r section shall be galvanized steel meeting the
requirements of AASHTO M36 or same gage as pipe.
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2.7 LOCATING TAPE

A. All pipelines shall have a detectable locatiagé laid at least 2 feet directly above the piple tape shall

be highly visible and shall be impervious to algalcids, chemical reagents, and solvents foutlieirsoil.
The metallic core shall have a minimum thicknes®.86 mils and a minimum overall thickness of 5anil
Tape shall have imprinted continuously over itsgténin permanent ink a message in the form of
"CAUTION WATERLINE BURIED BELOW." Maximum impriniength shall be 36 inches per message.
Locating tape shall be a minimum of 3 inches wide.

3.0 EXECUTION

3.1 INSTALLATION

A. Install pipe in accordance with specificatiortsen for pipeline being installed.

***END OF SECTION * * *
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SECTION 02671

SOIL VAPOR EXTRACTION AND MONITORING WELLS

1.0 GENERAL

1.1 REFERENCES

A. The publications listed below form a part ofstpecification to the extent referenced. The
publications are referred to in the text by basgisignation only.

1.

10.

11.

12.

13.

14.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) ATM C 150
(1995) Portland Cement

ASTM C 387 (1987; R 1995) Packaged, Dry, Combinexdevlals for Mortar and
Concrete

ASTM D 1586 (1984; R 1992) Penetration Test andt Balrrier Sampling of Soils

ASTM D 1785 (1993) Poly(Vinyl Chloride)(PVC) PlastPipe, Schedules 40, 80, and
120

ASTM D 2488 (1993) Description and IdentificatiohSoils (Visual-Manual Procedure)

ASTM D 5088 (1990) Decontamination of Field Equipth&lsed at Nonradioactive
Waste Sites

ASTM D 5092 (1990) Design and Installation of Grduivater Monitoring Wells in
Aquifers

ASTM D 5299 (1992) Decommissioning of Ground WaAéells, Vadose Zone
Monitoring Devices, Boreholes, and Other DevicesHovironmental Activities

ASTM F 480 (1994) Thermoplastic Well Casing Pipd &ouplings Made in Standard
Dimension Ratios (SDR), SCH 40 and SCH 80

CODE OF FEDERAL REGULATIONS (CFR) 49 CFR 172 Hazard Materials Table,
Special

Provisions, Hazardous Materials Communications, ige1cy Response Information,
and Training Requirements

ENVIRONMENTAL PROTECTION AGENCY (EPA) EPA 600/4-7320 (1983)
Methods for Chemical Analysis of Water & Wastes

FORESTRY SUPPLIERS (FSUP) FSUP-01 (1994) Model B342ihsell Soil Color
Charts (Set of Eight)

NSF INTERNATIONAL (NSF) NSF Std 14 (1965; Rev No99D) Plastics Piping
Components and Related Materials

1.2 SYSTEM DESCRIPTION

A. Each dual phase extraction well (DPE) shall tiestructed to allow free air passage through
the vadose zone in support of a soil vapor exwwactystem and extraction of groundwater
from the perched zone. Contaminated soil vaporscabe removed by imposing a negative
pressure (vacuum) on the subsurface surroundingetis. Groundwater shall be extracted
via submersible pumps. Correct installation oflwaking, screens, and filter packs is critical
to the success of the system.
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B. Each monitoring well (MW) shall be constructeilhwone or two screen intervals, as
specified in the Design Drawings, to evaluate tiiectiveness of contaminant removal by
DPEs in the contaminated zone.

C. The Contractor shall provide all material, equgmt, and labor to install wells. The Drawings
show the locations and depths of all DPEs and MWSs.

1.3 PERFORMANCE REQUIREMENTS

A. Each DPE and MW shall be installed in a manoerevent aquifer contamination by the
drilling operation and equipment, prevent intrad amer-aquifer contamination, and prevent
vertical seepage of surface water adjacent to #ikimo the subsurface, especially the DPE
intake zone.

14 SUBMITTALS

A. Approval is required for submittals with a "GAé&signation; submittals having an "FIO"
designation are for information only. The followisball be submitted:

1. DPE and MW Installation Plan; GA. A RAWP and Constion QC Plan will be used to
describe the drilling methods, sampling, and DPE MiV construction and well
development. The following requirements are desdiin the RAWP and Construction
QC Plan and shall be followed in the field. Thenglacludes a discussion of the
following:

a. Description of well drilling methods and instaltati procedures which include
placement of casing, filter pack, and seal matgriiill cuttings and fluids disposal,
and soil/rock sample disposition.

b. Description of well construction materials, inclagiblank and well screen casing,
riser pipe, centralizers, tailpiece (if used) iilpack and filter pack gradation,
bentonite, drilling fluid additives (if used), dilg water, cement, and well
protective measures (surface or above ground welbtetions).

c. Description of quality control procedures to bedus® placement of well casing,
filter pack, and seals in the boring, including themeasurements.

d. Forms to be used for written boring logs, log aflidg operations, installation
diagrams of wells, health and safety log forms, wetl abandonment records.

e. Description of contamination prevention and welktenals and equipment
decontamination procedures.

Description of protective above ground or surfasmpletion procedures.
List of applicable publications, including standard

List of personnel assignments for this project, pasonnel qualifications.
i. Health and safety monitoring and procedures.

j-  Description of well decommissioning/abandonmentpdures.

sa -

2. Catalog Data; FIO. Catalog data for DPE and tooing well screens (to include the
screen slot size), casing, riser pipe, filter pangkerial, bentonite, cement, centralizers,
surface protective covers, well vaults, lockingagrline oil filters for pneumatic
drilling, and dedicated sampling equipment. Catalata shall include any information,
written or otherwise, supplied by the manufactucersuppliers of the above listed items.
Bentonite and cement data shall include labora&sireports for the mix designs.

3. DPE and MW Installation Diagrams; FIO. As-binistallation diagram for each DPE
and monitoring well installed, prepared by the ggat present during well installation
operations, within 30 working days of the completaf the well installation procedure.
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1.6

1.7

1.8

2.0

2.1

4. Documentation and Quality Control Reports; FIO. Dmentation and quality control
reports as described in paragraph DOCUMENTATION AQDALITY CONTROL
REPORTS.

5. Borehole Logs; FIO. Original borehole logs, 5 warkdays after completion of the
boring and well installation procedures.

6. Filter Pack Test Results; FIO. Filter pack matetgst results/sieve analyses/chemical
analyses.

7. Qualifications; GA. Qualification documentationancordance with paragraph
QUALIFICATIONS.

8. Permits; FIO. A copy of all permits, licenses, titer requirements necessary for
execution of the work. Before beginning work, thedl United States Geological Survey
office (USGS) and the County Department of Envirental Health (or appropriate
department) shall be notified of the type and limcabf wells to be constructed, the
method of construction and anticipated scheduledastruction of the wells. A copy of
all such correspondence shall be furnished to dvermment.

QUALIFICATIONS

A. A geologist with experience in hazardous wastggets, soil and rock logging, and DPE and

MW installation shall be onsite and responsibledibgeophysical and borehole logging,
drilling, well installation, developing and testiagtivities. The field geologist shall work
under the direction and supervision of a CA regetegeologist. The driller shall be licensed
in the state of CA, according to the state requinets: The log analyst shall be able to
demonstrate competence through background, traiaimdjexperience when so called upon.
The Contractor shall have a minimum of 2 years elf wmstallation experience. The
Contractor's staff shall include appropriate healitt safety personnel and personnel
qualified to perform the necessary chemical sargpais presented in the approved Sampling
and Analysis Plan.

NOTIFICATION

A. The Engineer shall be notified 7 days prior tiblidg. The Contractor shall be responsible for

contacting the County Department of Environmentaalth in accordance with the applicable
reporting requirements.

DELIVERY, STORAGE, AND HANDLING

A. DPE and monitoring well materials shall be stbamd maintained in a clean, uncontaminated

condition throughout the course of the project.

SITE CONDITIONS

A. Access to each DPE and MW site, including arnljtyitlearance, is the responsibility of the

Contractor. The Contractor shall visit each progosell location to observe any condition
that may hamper transporting equipment or persaortble site. If clearing or relocation is
necessary, the Contractor, and the Engineer, agedke on a suitable clearing, or relocation
plan.

PRODUCTS

WELL CASING
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2.2

2.3

2.4

2.5

2.6

A. DPE casing/riser pipe, shall be new, 4-inch n@hinternal diameter for the shallow well and

6-inch nominal internal diameter for the deep waetid MW casing/riser pipe shall be new 1
inch nominal internal diameter. All well casingéisipe shall be schedule 40 flush-joint
threaded ASTM D 1785 polyvinyl chloride (PVC) piféis pipe shall also meet the
requirements of NSF Std 14. Required fittings shalASTM F 480 flush thread male by
female fittings. Gaskets, pop rivets, or screwdl stwd be used. A PVC locking cap, that
threads or slips onto the top of the well casihg/lde provided.

WELL SCREEN

A. The design and construction of the DPE and MVéese shall be in accordance with the

Drawings and paragraph SYSTEM DESCRIPTION. DPEgweshall consist of new
commercially fabricated flush-joint threaded 4- @&@hch nominal internal diameter schedule
40 PVC continuous slot (wire-wrapped), non-cloggilegign. MW screens shall be 1-inch
nominal internal diameter in 5-foot lengths withrelard PVC screens. Required fittings shall
be ASTM F 480 flush thread male by female fittingbe screen shall be 0.020-inch slotted
PVC. The screen length shall be as indicated obthaings. The bottom section of the
screen shall be sealed watertight by means ofsh threaded end cap of the same material as
the well screen and shall be within 6 inches ofgpen portion of the screen.

FILTER PACK

A. Filter pack shall consist of clean, washed, drahto sub-rounded siliceous material free from

calcareous grains or material. Organic matter, §udible, thin, or elongated particles are not
permissible. The gradation of the filter pack sha&llNo. 3 silica sand. The uniformity
coefficient of the filter pack material shall notceed 2.5.

SAND BRIDGES
A. Sand bridges, as specified in the Drawings,| sfuaisist of No. 30 silica sand.
CEMENT AND BENTONITE GROUT

A. Cement grout shall be a mixture of a maximund gillons of approved water per 94 Ib bag

of portland cement, which conforms to ASTM C 15@p& Il. Not more than 5 percent by
weight of bentonite powder shall be added to redinmkage and to hold the cement in
suspension prior to the grout set.

PROTECTIVE COVERS

A. Vaults for all DPEs shall be 17 inch x 30 incB&inch (interior dimensions) precast concrete

vaults with no floors. The vault shall have a gaizad adjustable frame and a torsion hinged,
high impact, H-20 traffic rated, galvanized coveach DPE vault will have a companion
vault set over the manifold about 18-24 inches ftbenDPE. The companion vaults shall be
10 inch x 17 inch x 30 inch (interior dimensionsggast concrete vaults with no floors. The
vaults shall have a galvanized, high impact, Hrafit rated covers.

Vaults for vapor monitoring wells shall be aib2h diameter (interior dimensions) polyester/
fiberglass vault with no floor. The vault shall leaa galvanized, high-impact, H-20-rated
cover.

Vaults for two circuit manifold terminals shak 24 inch x 30 inch x 30 inch (interior

dimensions) precast concrete with no floors. Thdtsashall have a galvanized, high impact,
H- 20 rated covers.
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2.7 CONTAINERIZATION OF DRILL CUTTINGS

A. Dirill cuttings removed from borehole during diri operations shall be contained in D.O.T.
approved roll-off bins or drums. The bins or drushall be provided by the Contractor and
shall be used for storage until disposal is deteechi The Contractor shall label each
container and be responsible for transport andodepof any generated hazardous materials
offsite.

2.8 SAMPLE CONTAINERS

A. Cuttings and drive samples shall be placedritigit liter (pint) size glass containers or
plastic zip-lock baggies and labeled with the prbjeame, date of sample, DPE number and
depth at which the sample was taken. Both the amattand lid shall be labeled in permanent
indelible ink. Jars shall be placed in partitiomaddboard boxes. Boxes shall be labeled with
project number and well number. Containers and $skall be furnished by the Contractor.

3.0 EXECUTION
3.1 PROTECTION OF EXISTING CONDITIONS

A. The Contractor shall maintain existing surveynmments, monitoring wells, extraction wells,
and associated piping and protect them from darfrageequipment and vehicular traffic.
Any items damaged by the Contractor shall be regaiy the Contractor. Monitoring wells
requiring replacement due to Contractor negligestegl be re-installed at no additional cost
to the Owner. Prior to excavation, the Contrackailsobtain written approval from local
utility companies (if applicable) to drill at eashe, to avoid disturbing buried utilities.

3.2 PREPARATION
3.2.1 Decontamination

A. The drill rig, drill rods, drill bits, augersemporary casing, well developing equipment, tremie
pipes, grout pumping lines, and other associatéithgrequipment shall be cleaned with high
pressure hot water/steam prior to drilling at e@€tE and MW location. Decontamination
shall be done in accordance with ASTM D 5088. Dégnanmation shall be performed at a
central decontamination station. Cleaning shajp&dormed in an area that is remote from,
and cross- or down-gradient, from the well beinfjedt. Screen and well casing shall be
cleaned with high-pressure hot water immediateigyrpo installation in the well. The use of
factory sealed (plastic wrapped) screen and wsihgadoes not waive this requirement for
preinstallation cleaning. Samplers shall be decuimtated in accordance with the Sampling
and Analysis Plan and may be performed at eackvwik site with fluids collected and
contained in DOT-approved 55-gallon drums. The wased for cleaning shall be from an
approved source.

3.2.2 Decontamination Station

A. The Contractor shall construct a temporary demmmation pad on site. The pad shall be
located at an area specified by the Engineer. Blespall be bermed and slightly inclined
towards a sump located in one of the back corrfettsegpad. Plastic sheeting shall line the
pads and berms to contain decontamination watgwddd sheeting, exterior grade, shall be
placed over the plastic sheeting to prevent dan@atee plastic and allow the drill rig and
heavy equipment to use the pad. The minimum diressdf the pad shall be the length and
width of the drill rig, plus 4 feet per side toadl access and steam cleaning. Yellow ribbon
shall be used to encircle the decontamination Yater collected in the sump shall be
pumped using a "trash" pump to a 55-gallon drurelkzdb"Decontamination Pad Sump
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Water." Solid waste shall be transferred to a sepas5-gallon drum labeled
"Decontamination Pad Sump Sludge." The decontaiim@iads and associated wastes shall
be removed from the site in accordance with 01700NTRACT CLOSEOUT.

3.3 INSTALLATION
3.3.1  Drilling Method

A. The Contractor shall use a 10-inch outside diam@D) hollow stem auger (HSA) for deep
DPE drilling and an 8 inch OD HSA for shallow DPEdaMW drilling and installation of the
casing, filter pack, bentonite, etc. The drill sigall be free from leaks of fuel, hydraulic fluid,
and oil which may contaminate the borehole, grosundiace or drill tools. During
construction of the wells, precautions shall beduseprevent tampering with the well or
entrance of foreign material. Runoff shall be preged from entering the well during
construction. If there is an interruption in woskich as overnight shutdown or inclement
weather, the well opening shall be closed with gevight uncontaminated cover. The cover
shall be secured in place or weighted down soitftainnot be removed except with the aid of
the drilling equipment or through the use of dolbls.

3.3.2  Sampling for Geotechnical Analysis

A. Samples shall be retrieved according to ASTM386 at least every 5 feet or at a lithology
change, whichever is first. Description and idécsifion of soils shall be done in accordance
with ASTM D 2488. Sampling shall be performed tlmal completion of the documents
described in paragraph Borehole Logs. No furthstirtg is required.

3.3.3  Borehole Diameter and Depth

A. Borehole diameter is specified in paragraph INSTATION (3.3.1 Drilling Method).
Depths of individual wells are indicated on the Wirgs.

3.3.4  Screen, Well Casing/Riser Pipe Placement

A. The DPE and MW screen length shall be as shawthe drawings, with specified bottom cap
securely attached, set to the appropriate depthbbktom of the well screen shall be placed
no more than 1 foot above the bottom of the dribedehole. The well screen shall be placed
in the appropriate location in the borehole so thatcompleted DPE and MW functions in
accordance with paragraphs Section 1.2 — SYSTEM@HBTION and Section 3.7 —

WELL ACCEPTANCE.

B. The well screens shall be placed as specifieth@nrawings. The screen and well
casing/riser pipe sections shall be joined by fliiskaded watertight joints. The well
casing/riser pipe shall extend upwards from theestito an elevation appropriate for the
surface completion described in paragraph PROTEETCOVER PLACEMENT. The well
screen and riser pipe shall not be dropped or alibiw fall uncontrolled into the borehole.
Screen and well casing/riser pipe shall be cleaviddhigh pressure hot water/steam just
prior to installation; foreign material shall n@mnain on the screen and well casing before
installation. The use of factory-sealed (plastiapped) screen, free from painted markings,
does not waive requirements for pre-installaticraning. Joints and fastenings shall be
watertight and flush threaded; no solvent gluestsews shall be used. The well shall be
plumb, and centered in the hole as vertical asilpleswithout the use of centralizers.
Temporary casing, hollow stem augers or other meashall be used, as necessary, to
prevent collapse of the boring against the wekenrand well casing/riser pipe prior to
placement of the filter pack and sealing materiallose fitted cap shall be installed on the
top of the riser pipe.
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3.35 Filter Pack Placement

A. After the screen and well casing have been platcéehe hole, the approved filter pack shall
be installed around the screen by filling the ensipace between the screen and the wall of
the hole over the selected screened interval. Glverimost 1 foot of filter pack shall be
placed in the boring prior to installation of thelixscreen and shall serve as a base on which
to rest the screen. A tremie pipe having an insmminal diameter of not less than 1 inch,
shall be lowered to the bottom of the annulus beiwtbe hole and well. The tremie pipe shall
be cleaned with high pressure hot water/steam pieach use. The tremie pipe shall be
arranged so that water and filter pack materialafiedniform rates are discharged as the filter
pack material fills the hole from the bottom upeTthemie pipe shall be raised at a rate that
will keep the bottom of the pipe no more than 2 tdmove the top of the surface of the filter
pack or sand bridge level, and no more than 2feletw the surface of the filter pack level at
all times. Dumping filter pack material from therface of the ground and agitating the well
in an effort to settle the filter material will nbe allowed. The filter pack shall be installed
continuously and without interruption until thetdit pack has been placed to a minimum of 2
feet above the top of the screen in the DPE ande@t5above the top of the screen in the
MW. The depth to the top of the filter pack anddsaridge shall be directly measured, and
recorded. At no time shall any water be added editter pack or sand bridge to assist in
movement through the tremie pipe. Filter pack niatshall be protected from contamination
prior to placement by either storing it in pladiieed bags, or in a location protected from the
weather and contamination on plastic sheetingeRiack material shall be transported to the
well site in a manner which prevents contaminakigrother soils, oils, grease, and other
chemicals. Temporary drill casing, if installed,auger shall be removed simultaneously with
the above operation. Lifting of the riser pipe bal minimized when withdrawing the
temporary casing/auger. Filter pack material dbalplaced in no greater than 3 foot lifts
prior to retraction of the temporary casing/augeminimum of 0.5 foot of filter pack shall
remain in the auger at all times during filter pat$tallation. Frequent measurements shall be
made inside the annulus during retraction to enthatkthe filter pack is properly placed.
Record grout, filter pack, or sand bridge increngeyths in a logbook and on the Well
Construction Details form.

3.3.6  Sand Bridges

A. Sand bridges, 1 foot thick each and consistiifya 30 silica sand, shall be placed between
DPE and MW screens and on top of the filter packhasvn on the Drawings.

3.3.7 Grout Placement

A. Arapid set grout, shall be mechanically mixaciccordance with paragraph CEMENT AND
BENTONITE GROUT, and placed in one continuous ofl@nanto the annulus between
screen intervals in DPEs and MWs and above theoh#@atseal or sand bridge to depths
specified on the Drawings. Grout injection shallitb@accordance with ASTM D 5092. If the
casing interval to be grouted is less than 15 teetgrout can be placed either by pouring or
pumping. The tremie pipe shall be thoroughly clebwéh high pressure hot water/steam
before use in each well. The bottom of the trenippe ghall be constructed so as to direct the
discharge to the sides rather than downward. Té$ehdrge end of the tremie pipe shall be
submerged at all times. Additional grout shall dded from the surface to maintain the level
of the grout at the land surface as settlementrsc&io work shall be conducted in the well
within 24 hours after cement grouting or 4 hoursrépid set grout. The alignment of the well
shall be verified by passing a 5 foot long sectbrigid PVC 1/4 inch smaller in diameter
than the inside diameter of the casing througtetitere well. If the pipe does not pass freely,
the well will not be accepted. The pipe sectiorldf@athoroughly cleaned with high pressure
hot water/steam prior to each test.

3.3.8 Protective Cover Placement
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A. MWs shall be enclosed in a well vault as desatim Section 2.6. The upper end of each MW
shall be fitted with well caps that have quick-ceatncouplings. DPEs shall be enclosed in
well vaults as described in Section 2.6. Holes wite sleeves shall be built into concrete
vaults. Vaults shall be installed as shown on thenings. Vaults shall rest on an aggregate
base a minimum of 6 inches thick and extendingr@mim of 6 inches beyond the walls.
Restored asphalt or concrete shall be sloped at@pt to prevent ponding on or around the
flush mounted protective utility vaults.

3.3.9  Well Identification

A. An engraved label or a corrosion resistant meatglshall be affixed to the exterior of each
protective cover. The label shall be stamped withDPE identification number. In addition,
each tube/pipe shall be labeled with the site numhenitoring well number, and depth of
screen interval. Label shall consist of a metalfiiagly attached to the casing, or shall be
directly engraved on the casing or written in watteof ink. Wells shall be assigned the
identification numbers as indicated on the drawings

3.4 DRILLING WASTE DISPOSAL

A. Dirill cuttings, slurry, or other solid materisdmoved from the borehole during drilling,
installation and completion, shall be disposedyoplacement into D.O.T. approved roll off
bins, or 55-gallon drums. The Contractor shalldail store, sample, profile, and dispose of
drill cuttings.

3.5 SURVEYS

A. Coordinates and elevations shall be establiéhiedach DPE/test hole. Horizontal coordinates
shall be determined to the closest 1.0 foot arereatced to the State Plane Coordinate
System in North American Datum 1983, and the valilide reported in feet. A ground
elevation to the closest 0.1 foot shall be obtamteglach well using the National Geodetic
Vertical Datum 1988, and the values will be repaitefeet. The highest point on the top of
the riser pipe will serve as a measurement poim. levation of the monitoring well shall
reference this point, and shall be surveyed tom#darest 0.01 foot using the National Geodetic
Vertical Datum 1988, and the values will be repaitefeet. The location identification,
coordinates, and elevations of the well and monusngmall be plotted on maps with a scale
large enough to show their location with referetacether structures.

3.6 WELL DECOMMISSIONING/ABANDONMENT

A. Any well disapproved by the Engineer, or anylwelcommissioned/abandoned by the
Contractor for any reason shall be decommissiohetdoned according to the requirements
of the State of CA, ASTM D 5299, and the requiretaari these specifications. Well
decommissioning/abandonment includes the removall ofiaterials left in the borehole/well,
excluding the filter pack, and including backfillterials, casing, screen, and any other
material placed into the hole before the decisias wade to abandon the borehole/well. Test
holes decommissioned/abandoned for any reasontshghouted from the bottom to within 2
feet of the top of the ground surface accordinthéoprotocol for grout/bentonite placement
established in paragraph Grout Placement, usingrihg mix specified in paragraph
CEMENT AND BENTONITE GROUT. The top 2 feet shall backfilled with material
appropriate for the intended land use. The Cordrasttall maintain a well
decommissioning/abandonment record as specifipdriagraph Well Decommissioning/
Abandonment Records. Groundwater levels, if enaredtbefore the decision is made for
decommissioning/abandonment, shall be measurdtiborings prior to backfilling. These
water levels shall be included in the well deconsimising/abandonment records. No well
shall be decommissioned/abandoned without the appod the Engineer.

02671-8



3.7 WELL ACCEPTANCE

A. ltis the responsibility of the Contractor taperly design, construct, install, develop, andl tes
all DPEs according to the requirements of this digetion so that they are suitable for the
intended purpose. If the Contractor installs weikt are not functional or not in accordance
with these specifications, the Engineer will disagwe the well and direct the Contractor to
repair or replace it, and to abandon the disapgrewa! in accordance with this specification.

3.8 SITE CLEANUP

A. After completion of the work, tools, appliancesyplus materials, temporary drainage,
rubbish, and debris incidental to work shall be seed. Excavation and vehicular ruts shall
be backfilled and dressed to conform with the exislandscape. Utilities, structures, roads,
fences, or any other pre-existing item which mstdpaired or replaced due to the
Contractor's negligence will be the responsibititghe Contractor and repair or replacement
shall be accomplished prior to completion of thaatcact.

3.9 DOCUMENTATION AND QUALITY CONTROL REPORTS

A. The Contractor shall establish and maintain deentation and quality control reports for
well construction and development to record thérddsnformation and to assure compliance
with contract requirements, including, but not lied to, the following:

3.9.1 Borehole Logs
A. A borehole log shall be completed for each bgdnilled. Borehole logs shall be prepared by
the geologist present onsite during all well dndfiand installation activities. Copies of
complete well logs shall be kept current in thédfigt each well site and shall be available at

all times for inspection by the Engineer. Inforrmatprovided on the logs shall include, but
not be limited to, the following:

1. Name of the project and site.
2. Boring/well identification number.
3. Location of boring (coordinates, if available).

4. Make and manufacturer's model designation of dgliquipment and name of drilling
firm.

5. Date boring was drilled.

6. Reference data for all depth measurements.

7. Name of driller and name and signature of geolqgisparing log.
8. Nominal hole diameter and depth at which hole di@mehanges.
9. Total depth of boring.

10. Method of drilling, including sampling methods asaimple depths, including those
attempted with no recovery. Indication of penetnatiesistance such as drive hammer
blows given in blows per 6 inches of driven santplees. Information shall include
hammer weight and drop distance. Information sgctod size, bit type, pump type, etc.
shall be recorded. Also include a description of @mporary casing used.

11. Depth of each change of stratum. If location dditstchange is approximate, it should be
so stated.

12. Description of the material of which each stratsneémposed, in accordance with
ASTM D 2488, and/or standard rock nomenclatureneaessary. Soil parameters for
logging shall include, but not be limited to cldigsition, depositional environment and
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3.9.2

13.
14.

formation, if known, Unified Soil Classification 8yol, secondary components and
estimated percentages, color (using FSUP-01 or @&6&-RCC001&)), plasticity,
consistency (cohesive soil), density (noncohesdi#, snoisture content, structure and
orientation, and grain angularity. Rock core parangefor logging shall include, but not
be limited to, rock type, formation, modifier deimgf variety (shaly, calcareous,
siliceous, etc.), color (using \& GEOSA-RCC001&\artiness, degree of cementation,
texture, crystalline structure and orientation,réegf weathering, solution or void
conditions, primary and secondary permeability, lasticore. The results of an organic
vapor sample screening shall also be included emdhing log. Classification shall be
prepared in the field at the time of sampling. Tésults of visual observation of the
material encountered, and any unusual odor detsti@tialso be duly noted and
recorded.

Depth of any observed fractures, weathered zomes)yabnormalities encountered.

Box or sample number. Depths and the number ofdhe boxes and/or samples shall be
recorded at the proper interval.

DPE and MW Installation Diagrams

A. The well will not be accepted before the geatdgigs and installation diagrams are received.
The diagram shall illustrate the as-built conditafrthe well and include, but not be limited
to, the following items:

1.

2
3
4,
5

© ® N o

11.

12.

13.

14.

Name of the project and site.

Well identification number.

Name of driller and name and signature of the ggstgreparing diagram.
Date of well installation.

Description of material from which the well is ctmusted, including well casing/riser
pipe and screen material, centralizer compositfarsed, diameter and schedule of
casing and screen, gradation of filter pack, litlgad description, brand name (if any),
source, and processing method, and method of pkrtenf the filter pack, type of
protective cover.

Total depth of well.
Nominal hole diameter.
Depth to top and bottom of screen, and filter pack.

Depth to top and bottom of any seals installedhenwell boring (grout, sand bridges, or
bentonite).

. Type of cement and/or bentonite used, mix ratiogrofit, method of placement and

guantities used.

Elevations/depths/heights of key features of thi, wech as top of well casing/riser
pipe, top and bottom of protective casing, groundage, the depth of maximum frost
penetration (frost line), bottom of well screem tind bottom of filter pack, and top and
bottom of seal.

Other pertinent construction details, such assiet and percent open area of screen,
type of screen, and manufacturer of screen.

Well location by coordinates. A plan sheet shalbde included showing the coordinate
system used and the location of each well. A phaesis not required for each well
installation diagram; multiple wells may be showntbe same sheet.

Static water level, if detected, upon completiorhaf well.
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15. Special problems and their resolutions; e.g., giowells, lost casing, or screens,
bridging, etc.

16. Description of surface completion.
3.9.3  Well Decommissioning/Abandonment Records

A. Decommissioning/abandonment records shall ireliad a minimum, the following:
1. Project name.

Well or test hole number.

Well/boring location, depth and diameter.

Date of decommissioning/abandonment.

Method of decommissioning/abandonment.

o g A~ w DN

All materials used in the decommissioning/abandartmeocedure and the interval in
which test materials were placed.

7. Casing, and or other items left in hole by dep#saliption, and composition.
8. Description and total quantity of grout used idiyia

9. Description and daily quantities of grout usedampensate for settlement.
10. Water or mud level (specify) prior to grouting athate measured.

11. The reason for decommissioning/abandonment of ®g/f@st hole.
3.9.4  Survey Maps, and Notes

A tabulated list of all DPEs and monuments, copfesll field books, maps showing the locations, and
elevations of all DPEs, and all computation sheh#dl be prepared as a submittal. The tabulatiafi sh
consist of the designated number of the well or uneent, the X and Y coordinates, and all the require
elevations. Data shall be provided in a hardcopméd report that includes the survey data as vecthe
basis of horizontal coordinates and vertical elevetinformation. In addition, a tab delimited A3@le
containing the coordinates, and a microstation-ctatge electronic file containing the locations émel
site features will be provided.

**End of Section**
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SECTION 02831

CHAIN LINK FENCES

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Concrete: Division 3

QUALITY ASSURANCE

A. Erector shall be a Contractor regularly engaigadstallation of similar fencing.
SUBMITTALS

A. Certification of quality of all fence elements.

B. Shop drawings illustrating locations of all ppstructural details of all fence elements.
C. Submit results of ASTM A90 test for zinc coatingight.

PRODUCTS

GENERAL

A. Posts, rails, rods, bars, fittings and hardverall be hot-dipped, zinc-coated steel per ASTMc8jpations
A120, A123 and A153, as applicable.

B/ Fence components to be galvanically compatible.
CHAIN LINK FABRIC

A. Chain link in accordance with ASTM A392, highriban steel, zinc-coated Class Il (2.0 ounces paars
foot).

B. No. 9 gauge x 2-inch mesh, hot-dipped after weguwisted and barbed at top and bottom selvages.
C. 72-inch height (fabric roll width).

BARBED WIRE

A. Material shall be either galvanized or alumimize

B. Shall be four-point pattern consisting of thetands of 12%2 gauge line wire with heavy barbsmate than
4 inches apart.

POSTS

A. Terminal Posts: All end, corner and pull pos3sinch O.D. standard pipe, 5.79 pounds per lirieat
(deflection in horizontal fence line of 15 or moeguires a terminal post).

B. Intermediate Posts: "H" column, 2-1/4 inch x2h, 4.1 pounds per lineal foot; or 2-1/2-inch Ogipe,
3.65 pounds per lineal foot.
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2.5

2.6

3.0

3.1

Gate Hinge Posts

1. Single leaves to 6-foot width: 3 inch O.D. piper9 pounds per lineal foot.
2. Single leaves 6 to 13 foot width: 4 inch O.pey 9.1 pounds per lineal foot.
3. Single leaves 13 to 18 foot width: 6-5/8 inclidOpipe, 18.97 pounds per lineal foot.

D. Post Braces: 1-5/8 inch O.D. pipe, 1.17 pouretdipeal foot.

E. All posts shall be provided with tops as reqglire

ATTACHMENTS

A. Truss Rods: 3/8- inch diameter round rod.

B. Tension Bars (Stretcher Bar): 1/4 inch x 3/dkifilat, high carbon steel.

C. Tension Wire (Top and Bottom): No. 7 gauge, galred coiled spring wire.

D. Fittings and Hardware: All standard fittinggjoéred for the complete fence assembly includinggahall
be malleable cast iron or pressed steel. All fesnmaterial shall be hot-dipped galvanized.

CONCRETE

A. Per Division 3 with consistency requirement iatkto 6-inch maximum slump.

EXECUTION

CHAIN LINK FENCE INSTALLATION

A.

General:

1. Install as illustrated on approved shop drawibgskilled mechanics experienced in erection @irch
link fence and gates.

2. The fence shall be constructed reasonably dimssnd inside the property line unless shown on the
Plans. Deviations in alignment to miss obstacli#ishe permitted only when approved by the Engineer

Clearing and Grubbing:

1. Clearing of the fence line will be required astthll consist of the removal and disposal of aks;
brush, logs, upturned stumps, roots of down tnegshish and debris.

2. Grubbing will not be required except where shamtl abrupt changes in the ground contour will
necessitate removal of stumps in order to propgndgle the fence line. All stumps within the clegri
limits shall be removed or close cut.

3. Grading of the fence line sufficiently to prevgnound clearance exceeding 6 inches or shorahnapt
breaks in the ground contour that will affect thesthetic appearance of the top of the fencing when
installed shall be required. It is expected thmathe performance of this work hand work may be
required where sufficient width does not existrimachine work.

Posts:

1. Posts shall be set vertically and spaced ab&Oeenters measured parallel to slope of ground.

2. Set all posts except line posts in concretarigstto minimum depth of 36 inches.
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Line posts shall be set in undisturbed eartllidying or drilling. Driving shall not damage posfny
voids around post shall be filled and thoroughipped.

Diameter of footings: Minimum of 9 inches, eptgate hinge posts 3 times diameter of the post.
Concrete shall be worked thoroughly to removidsand crowned to carry water away from the post.
Install pull post at 1,000 feet maximum intesval

Install post braces and adjustable truss rodsoaters, gates, pull posts or as detailed on appro
submittal drawings.

Install so posts are plumb when diagonal rachiger tension.

Equip posts with tops designed to exclude maasiom posts.

D. Tension Wire:

1
2
3.
4

Install top tension wire, top rail not requirextept at corners and gates.
Install bottom tension wire along bottom 2 ingladove finish grade.
Stretch tension wire prior to fabric stretchanyl fasten to terminal posts.

Secure chain link fabric to tension wire withdduge hog rings spaced 24 inches apart.

E. Chain Link Fabric:

Stretch taut and securely fasten to posts.

Fasten chain link fabric to all terminal posjstension bars with heavy one inch by 11 gaugeseis
steel bands spaced 14 inches apart.

Fasten to line posts with 2 gauge wire clipsegdal4-inches apart.

*** END OF SECTION * * *
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SECTION 03100

CONCRETE FORMWORK

1.0 GENERAL
11 RELATED WORK SPECIFIED ELSEWHERE
A. Concrete Reinforcement: Section 03200
B. Anchorsand Inserts: Section 03251
C. Expansion and Contraction Joints: Section 03252
D. Waterstops. Section 03253
E. Cast In Place Concrete: Section 03300
1.02  QUALITY ASSURANCE

A. Standards:
1. "Recommended Practice for Concrete Formwork”, ACI 347.
2. "Chapter 19", Uniform Building Code.
3. U.S. Product Standard PS 1 for Plywood.
4

Standard Grading and Dressing Rules No. 16 of the West Coast Lumber Inspection
Bureau.

1.03 SUBMITTALS
A. A description of the forming system with complete details. Specify panel width (chord
lengths) for circular structures. Illustrate the proposed location of all construction joints,
method of securing embedded items and blockout procedures (if proposed).
1.04 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Ondelivery tojob site, place materialsin area protected from weather.

B. Store materials above ground on framework or blocking and cover with protective waterproof
covering providing for adequate air circulation or ventilation.

C. Handle materialsto prevent damage.
2.0 PRODUCTS
21 MATERIALS

A. Plywood: New or in new condition "B-B Plyform Class 1 Exterior" grade plywood, 5/8 inch
minimum thickness.

B. Steel Panels: Flat steel sheet or plate of sufficient thickness, or braced sufficiently, to prevent

noticeable deflection from pressure of concrete. Steel forms galvanized and/or coated to
prevent rust and staining.
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3.0

31

3.2

3.3

Framing, Studding, and Bracing: "Standard" or "Construction” grade West Coast species
lumber.

Form Ties. Prefabricated rod of the cone-type snap-tie configuration; or approved threaded
internal disconnecting type to resist all imposed loads of freshly placed concrete, and permit
tightening and spreading of forms. Plastic cone snap-ties shall break back 1 to 1-1/2 inches.

Form Coating:

1. Lacquer, plastic or epoxy coating or non-staining form oil that will not impair the bonding
quality for final finish of the painting or protective coating.

2. Coatings containing mineral oils or other non-drying ingredients will not be permitted.

Shores and Falsework: Standard patented, manufactured shores, or sound commercial
construction lumber.

Chamfer Strips: Chamfer strips (for all exposed edges) 3/4 inch, 45° bevel wood strips or
reusable plastic triangular strips.

EXECUTION

DESIGN OF FORMWORK

A.

Design formwork to safely support vertical and lateral loads which might be applied until such
loads can be supported by the concrete structure. Carry vertical and lateral loads by
formwork system to ground or to in-place construction which has attained adequate strength
for that purpose.

Design forms and falsework to include assumed values of live load, dead load, weight of
moving equipment operated on formwork, concrete mix, height of concrete drop, vibrator
frequency, ambient temperature, foundation pressures, stresses, lateral stability, and other
factors pertinent to safety of structure during construction.

Provide shores and struts with positive means of adjustment capable of taking up formwork
settlement during concrete placing operations, using wedges or jacks or a combination thereof.
Provide trussed supports when adequate foundations for shores and struts cannot be secured.

Form facing materials shall be supported by structural members spaced to prevent deflection.
Design camber in formwork as required for anticipated deflections.

Design formwork to be readily removable without impact, shock, or damage to cast-in-place
concrete surfaces and adjacent material.

Keep oil or other agents from getting on reinforcing steel, embedded items, or other surfaces
requiring bond with concrete.

LAYOUT OF FORMWORK

A.

Locate and stake out all forms and establish all lines and levels and elevations.

CONSTRUCTION OF FORMS

A.

Formwork - General:

1. Beforeconcreteisplaced in any form, verify horizontal and vertical form position and
correct al inaccuracies. Complete all wedging and bracing in advance of placing of
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3.6

concrete.

2. When setting form ties, leave no metal to remain in wall closer than one inch from
surface. Tiesshal fit tight to prevent mortar leakage at holesin forms. Ties shall be
protected from rusting at all times. No wire ties or wood spreaders will be permitted.
Cutting ties back from concrete face will not be permitted.

3. At congtruction joints, anchor forms by using an adequate number of form tiesin the new
pour afew inches from the construction joints. Do not rely on ties adjacent to the joint
used in previous placements. All joints horizontal and vertical.

4. For exposed concrete, forms shall be of new plywood, metal panel, or approved panel
materials, smooth, and continuous.

5. For unexposed concrete, forms shall be plywood, metal, boards, or approved material.
Boards: nominal one inch minimum thickness, sound and tight, commercial construction
lumber, shiplapped or tongue-and-grooved, dressed on at least one side and both edges
for tight fit. Plywood, metal, or approved material equal to or better than board surface.

B. Camber: Formsfor girders and slabs cambered unless otherwise noted.

C. Chamfered Corners: All corners chamfered 3/4 inch, unless shown otherwise on drawings.
Provide 45-degree triangular moldingsin forms for all chamfering required.

D. Inspection and Cleanout Openings: Provide inspection and cleanout openings at the bottom of
all formsfor columns, pilasteres, walls over 8 feet in height, and for forms for irregularly
shaped placement where cleaning and inspection from the top would be impractical.

E. Coordination: Coordinate theinstallation of all itemsto be inserted or embedded in concrete.
Support al items to maintain accurate alignment and prevent distortion during concrete
placement.

F. Cleaning: All dirt, chips, sawdust, mud, water and other foreign matter shall be removed from
within the forms or within the excavated areas before any concrete is deposited therein.

NOTIFICATION AND INSPECTION

A. Prior to placing of any concrete, and after placement of reinforcing steel in the forms, notify
the Engineer at least 24 hours in advance of placing concrete to permit inspection.

DEFECTIVE WORK

A. Any form movement or deflection during construction or finished surface variations in excess
of the tolerances specified will be basis for rejection of cast-in-place product and requirement
for replacement of same.

REMOVAL OF FORMS

A. Do not remove forms and supports until concrete has attained sufficient strength to support
anticipated loads.

B. Thelisting below servesonly as a guide in determining the minimum length of time required
before removal of forms and is based on the use of Type | Portland Cement. When high early
strength Portland Cement is used, the length of time listed below may be reduced to not less
than one-third time listed, but not less than 1 day.

1. Wallsin masswork - 24 hours

2. Thinwalls (12 inches or less) and sides of beams and girders - 48 hours
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3. Columns- 7 days
4. Bottom forms and supports of beams, girders and sabs - 14 days

C. Use methods of form removal which will not cause overstressing of the concrete. Remove
supports to permit the concrete to uniformly and gradually take the stress due to its own
weight. Do not use high impact methods to remove supports.

D. Break back ties after concrete has cured sufficiently to maintain unbroken bond with steel rod.
3.7 REUSE OF FORMS

A. Any reused form for exposed concrete work shall be reconditioned to "like new" condition.
Any reused form shall be cleaned, repaired, and recoated before each reuse.

3.8 BLOCKOUTS

A. Where pipes, castings, or conduits pass through the walls, place such pipes or castings in the
forms before pouring the concrete, or in special cases, with the express consent of the
Engineer or as specified, build accepted boxes in the forms to make cored openings for
subsequent insertion of such pipes, castings or conduits. Provide boxes or cores with
continuous keyways and waterstop all the way around, and with dight flare to facilitate
grouting and the escape of entrained air during grouting.

*** END OF SECTION * * *
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SECTION 03200

CONCRETE REINFORCEMENT

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Concrete Formwork: Section 03100

QUALITY ASSURANCE CONTROL

A. Manua of Standard Practice for Detailing Reinforced Concrete Structures, ACI 315.
B. Manual of Standard Practice, Concrete Reinforcing Steel Institute.

SUBMITTALS

A. Placing drawings, bending and cutsheet schedules.

B. Mill test reports for each shipment of reinforcement shall be submitted to the Engineer for
review.

PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deéliver reinforcement to project site in bundles marked to coordinate with placement
drawings.

B. Handle and store to prevent contamination from dirt, oil and other materials which will affect
bond.

C. Store aminimum of 6" above ground and in locations where the materials will not be subject
to abuse.

PRODUCTS
MATERIALS

A. Reinforcing Bars: Unless specified otherwise, deformed bars meeting requirements of ASTM
A615, Grade 60. Supplementary Requirements S1 shall apply.

B. Welded Wire Fabric: Wire mesh shall meet requirements ASTM A185, "Welded Stedl Wire
Fabric for Concrete Reinforcement”.

C. TieWire: Steel, black annealed, 16-gauge minimum.
D. Reinforcing Bar Supports: Per CRSI Manual Chapter 3, pregalvanized or plastic-coated.
EXECUTION

INSTALLATION
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Placement and Tolerances: Conform to CRSI "Manual of Standard Practice”.

Splices:
1. Do not splice bars except at |ocations shown or noted on the drawings or as otherwise
approved.

2. Tielap slices securely with wire to prevent displacement of splice during placement of
concrete.

Perform welded splices in accordance with ACI Building Code (ACI 318).

4. Lap wirefabric one full mesh minimum and tie with wire.

Cleaning: Remove dirt, grease, oil, loose mill scale, excessive rust, and foreign matter that
may reduce bond with concrete.

Protection During Concreting: Keep reinforcing in proper position during concrete placement.

Concrete Cover: Maintain minimum concrete cover over reinforcement as specified in ACI
318 or as noted.

*** END OF SECTION * * *
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SECTION 03251

ANCHORS AND INSERTS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Concrete Formwork: Section 03100

B. Waterstops: Section 03253

C. Cast-In-Place Concrete: Section 03300

QUALITY ASSURANCE

A. Use only materials compatible with embedded concrete environment.
SUBMITTALS

A. Shop drawings for all anchors, inserts and embedded products (wall castings, pipes with seep
rings, and special castings).

PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver and store all items to be embedded in a manner to prevent damage or contamination.
PRODUCTS

MATERIALS

A. Anchor Bolts: ASTM A307, Steel unless otherwise noted.

B. Threaded or Slotted Inserts: Galvanized malleable iron or stainless steel size and type as
specified.

EXECUTION

INSTALLATION

A. Coordinate the location and placement of all items to be embedded in concrete.
B. Coat any embedded aluminum with asphalt paint.

EMBEDDING

A. Set accurately and hold in position all embedded products during placement until the concrete
is set.

DRILLED IN GROUTED ANCHORS

A. Inlieu of embedding anchor bolts and when approved, drill holes in hardened concrete and
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install the anchor bolts and other items with special mortars. Drill with diamond boring or
coring bits. Bonding mortar shall be epoxy grout type, HILTI HY-150 adhesive or approved
equal. Blow holes clean and dry before installation of embedded items. Before insertion, coat
both hole and the item to be embedded with bonding compound. Studs of equal size and
length may be substituted for anchor bolts if nut fasteners are used. Drilled in studs or anchors
utilizing mechanical expansion locking in any process areas shall not be used.

* %% END OF SECTION * * *
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SECTION 03252

EXPANSION AND CONTRACTION JOINTS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE
A. Concrete Formwork: Section 03100

B. Waterstops: Section 03253

C. Cast-In-Place Concrete: Section 03300
QUALITY ASSURANCE CONTROL

A. Prepare and use in strict accordance with matuifar's instructions. Discard materials after
specified "shelf life".

B. Deliver products in manufacturer labeled corgesrwith complete preprinted instructions by
manufacturer included.

C. Installers experienced in use of products.
SUBMITTALS

A. Sealant type and manufacturer.

B. Premolded composition board and backer rod szsnpl
C. Certification of conformance to Specifications.
PRODUCTS

MATERIALS

A. Preformed board shall conform to Federal Speaiion HH-F-341, Type |, Class B
(moderately resilient) unless otherwise noted.
B. Joint Sealant:

1. Polyurethane material designated for bondingptocrete for sewage treatment plant
service, which when cured, develops a high bondden surfaces and provides flexible
watertight seal, non-sag, resistant to mild alkaiid acids, oils and meets all
requirements for Federal Specifications TT-S-0023Me I, Class A.

2. Prior to ordering the sealant, submit to theiegy for review, sufficient data to show
experience record of sealant and general compliaftbethe Specification requirements.

3. Joint primer supplied by the same manufacturpplying the sealant.

C. Backer-Rod: Closed cell polyethylene backerstdll be used in sealant joints. The backer-
rod shall be resilient and of a diameter at le&irich larger than the groove and shall be
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approved by the sealant manufacturer.

EXECUTION

INSTALLATION

A.

B.

Joints constructed and located as shown onrheidgs.

Sealant Surfaces: Clean, free of oil, greasidue and other foreign materials, prior to
application of sealant in accordance with manufactsirecommendations. Prime all joints
with joint primer.

Sealant Application:

1.

Tape or otherwise protect surfaces adjacemtimdsjnot intended to receive sealants. The
backer rod shall be accurately placed in the jmingrovide the depth of sealant called for
on the drawings.

Neatly apply sealants to fill void required éwél non-sag surface. Maintain uniform
application procedures to continuously apply sdal@omplete joint system without
intermediate stops and starts.

Sealant shall be applied according to manufacturecommendations in a manner so as
to avoid entrainment of air in the joint. All saat shall cure at least 7 days before the
structure is filled with water.

Secure preformed board to surfaces with fassesred procedures recommended by
manufacturer.

*** END OF SECTION * * *
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SECTION 03253
WATERSTOPS
GENERAL
RELATED WORK SPECIFIED ELSEWHERE
A. Concrete Formwork: Section 03100
B. Cast-In-Place Concrete: Section 03300
QUALITY CONTROL ASSURANCE
A. Qualify each PVC welder by demonstrated weldiegformance on straight and intersection
welds. Test samples to 75% of tensile and shesssas of original product. Testing by

independent testing laboratory.

B. Design waterstop intersection fastening methwusre normal welding is not appropriate.
Design by waterstop manufacturer.

SUBMITTALS
A. Welder qualifications and certification by tesfilaboratory.

B. Specification and descriptive literature for diah tools to be used (same as those used to
certify welders).

C. Complete shop drawings of all weld locationgglisection details, support and forming
detalils.

PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Deliver in original container.

B. Store and handle in manner to prevent damager@amination which would cause leaks or
affect bond with concrete.

PRODUCTS
MATERIALS

A. Extruded virgin polyvinyl chloride, minimum teifes strength 1,900 psi, ultimate elongation
375% in accordance with ASTM D412.

B. PVC Configurations:

1. Hollow-center bulb waterstops 6-inch overall dirsion, 3/16 inch minimum thickness,
Water Seals, Inc., "Flex-bulb"; Tecon Products Cdulti-seal type 6", or equivalent.

2. Labyrinth waterstops 4-7/16 inch overall dimensi3/16 inch minimum thickness, Water
Seals, Inc., type B-3, 3-rib; Structural Special@orp., Type SS-22, or equivalent.

C. 6"-16 gauge galvanized steel. Use only whekwhen specifically noted.
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3.0

3.1

3.2

3.3

EXECUTION
AREAS REQUIRED

A. Provide in all joints below grade or liquid ldaxcept joints within liquid-containing
chambers not intended to be watertight. Waterstoggalso be provided in other locations as
shown on drawings.

SPLICES

A. Make splices and intersections in accordanch thié manufacturer's instructions and with
approved welding unit. Align splices as illustratadapproved detail drawing submittals.
Control heat application.

INSTALLATION

A. Install in accordance with the manufacturergaiiation instructions for continuous
watertightness. Thoroughly vibrate or compact cetecunder and around the waterstop to
achieve concrete contact with all waterstop sudace

B. Prevent waterstops from being deformed or fometdof place when concrete is placed.
Support with reinforcing steel or in conformancétwthe manufacturer's published
recommendations. Hand placement of concrete araanelstops may be required.

C. Clip hog-rings through top of waterstop usedail to footing joints at maximum of 1'0"
spacing and support rings with continuous horizZartiaforcement. Lap galvanized waterstop

12" and fasten laps with four 1/8" galvanized holts

***END OF SECTION * * *
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1.0

1.1

1.2

SECTION 03300

CAST IN PLACE CONCRETE

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Testing Laboratory Services: Section 01410

B. Concrete Formwork: Section 03100

C. Concrete Reinforcement: Section 03200

D. Anchors and Inserts: Section 03251

E. Expansion and Contraction Joints: Section 03252
F. Waterstops: Section 03253

QUALITY ASSURANCE

A. Delivery: Furnish a certificate with each trugchtl of concrete product delivered to the site,
indicating the composition and quality of the mixclude size and weight of each aggregate,
amount of cement, amount of water and amount amdi & any additives included in the
concrete, grout fill, or mortar.

Standards: All applicable standards of theofeihg:

1.

2
3.
4

American Concrete Institute - ACI
Concrete Reinforcing Steel Institute - CRSI
Uniform Building Code - UBC

Other local codes or criteria noted on drawings.
Concrete Consistency:

Test each truckload of concrete for slump. Catéeach mixer or haul unit to be used by
measuring slump near the beginning and near thethd discharge cycle. Mix units
determined by the Engineer to be deficient in ngxiapability shall not be used in
subsequent deliveries. Slump testing proceduneseM C143.

Consistency per values below with tolerance-df inch.
a. 2-3inches slump for structural elements 12ésdnd greater in thickness.

b. 2-4inches slump for structural elements leas 2 inches in thickness and
columns.

Concrete Test Cylinders:

Prepare a minimum of three test cylinders fahdacation (slab, wall, column, beam,
etc.) for each days placement or each 50 cu. ytheker is greater.

Test set of 3 cylinders as follows:
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a. One at 7 days.
b. Two at 28 days.

3. Prepare and test cylinders per ASTM C31 and C39.

E. Prior to placement have available at placerma#tion all tools, cylinder molds, slump cone,
rod, curing containers and all other apparatusiredquor sampling and testing.

F. Air Entrained: One test for each mix design.
SUBMITTALS

A. Concrete mix design (for each concrete type ubgdndependent laboratory, including
strength tests of 3 cylinders proportioned to nesign formula.

B. Certification of quality of all concrete, morf@nd grout mix design ingredients including
admixtures with supporting test data, mill quatibntrol results and all information specified
and requested by the Engineer.

C. Qualifications of Quality Assurance Control pamsel responsible for concrete consistency,
strength, air content and all testing.

D. Curing materials and methods proposed with fagation statements of materials quality.
E. Testresults, in approved format, at specifiedrivals for all field sampling and specimens.
F. Certification of quality and type of epoxy bongimaterials.

G. Trip tickets for each load of concrete, groutmmrtar indicating weights of all materials and
additives used in the batch.

H. Location of construction joints not shown on gians.

STORAGE OF MATERIALS

A. Maintain in continuously clean environment andrianner required to maintain homogeneity.

B. Cements, grouts, and mortar containerized aptlikedry humidity environment. Engineer
shall reject materials which have hardened or stioyvevidence of initial hydration.

PRODUCTS

CONCRETE

A. ASTM C94 and mix design approved by Engineer.

B. Compression strength and water cement ratice Mimimum compressive strength and
cement content of concrete shall be not less thanshown in the tabulation that follows.
The Engineer may order the cement content for &ss®f concrete to be increased over the
quantity specified in the tabulation if it is deténed that such increase is necessary to attain

the required strength. Such increased quantifiesraent, if so ordered, shall be furnished by
the Contractor at no additional cost to the Owner.
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Class of Concrete Min.

28-day Compr. Max. Size Min. Cement
Strength(psi) Type of Work Aggregate (in.) Pounds Per cu. Yd. Max. W/C Ratio
4,000 Slabs on grade 1 564 0.46
and footings
4,000 Walls and piers 1 564 0.46
Thrust blocks,
3,000 encasements and 1-1/2 517 0.50

all other uses.

C. Cement ASTM C150:
1. Type Il for all wastewater holding or processistures.

2. Type |l or Il for all other structures.

D. Aggregates:
1. Conformto ASTM C33.
2. Maximum wear 50% at 500 revolutions, AASHTO T96.

E. Water:

1. Clear free from injurious amounts of oil, acdlt, alkali, organic matter, or other
deleterious substances.
F. Admixtures:
1. Use only those specified in approved mix design.

2. Air entrain all concrete unless elsewhere exagprith agent conforming to ASTM
C260. Freshwater concrete air content betweentd@ %6 by volume.

3. Apply in strict accordance with manufacturerisfed instructions.
4. No chloride contents permitted.

Compatible with coatings specified elsewhere.
2.2 AGGREGATE FOR MORTAR

A. Conform to 2.1 except gradation as follows

Sieve Size Square Opening Percent Passing By Weight
No. 4 95-100
No. 8 80-90
No. 16 55-97
No. 30 30-60
No. 50 12-30
No. 100 0-10
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2.3

2.4

2.5

2.06

3.0

3.1

3.2

GROUT

A. For equipment and column bases and drilled ohars use nonshrink, nonstaining, premixed
grout, Masterflow 713 by Master Builders; or eqlivd. Mix in accordance with the
manufacturer's directions.

B. For Fill: Driest consistency practical composéd part Portland Cement 3 parts sand (by
volume). Aggregate proportions may be varied dlgio give the most workable mix.

C. For placement at base of walls, one part fimgegate, one part cement. In a thick cream
consistency.

D. Cure in accordance with manufacturer's recommaigoias.
CURING MATERIALS
A. Polyethylene Sheeting 0.004 inch thick.

B. Waterproof Paper: Polyethylene-coated, FedcSpE-B-790 Type I, Grades A, B, C, Style
4. Define lap control lines clearly by printed kiags.

C. Masonry Sand: ASTM C144 (Maintained continuafigist).

FLOOR HARDENERS

A. Dusted on type troweled into fresh concreterflabrate specified by manufacturer.
B. Roll on cure sealer at rate specified by martufec.

C. Master Builders Master Cron, or Colortron wheotor is specified and sealed with Master
Seal, or Castle Chemical Corporation Durundumegkaith Duro-Kure, or equivalent.

VAPOR BARRIER (UNDER SLABS)

A. Polyethylene sheeting 6 mil (0.006 inch) thicksie Define lap control lines clearly by
continuously marking material edges.

B. Glass fiber reinforced waterproof paper coatét polyethylene (both sides). Fed. Sped. UU-
B-790 Type | grades A, B, C Style 4. Define laptrol lines clearly by printed markings.

EXECUTION

MIXING AND TRANSPORTATION

A. Ready-Mixed Concrete: Conform to ASTM C94 Altata No. 3.

PLACING

A. Deliver only in sufficient quantities requiredrfspecified time interval use and placement.
Discard concrete having initial set before placeméto remixing with water or

supplementing with other materials will be perndttence initial set has occurred. Initial set
as evidenced by typical hydration characteristicse determined by Engineer and Contractor

03300-4



guality assurance representative.

Place as nearly as possible to final positioavinid segregation of the materials and
displacement of reinforcement. Placement shalldmepteted within 30 minutes after water is
first added to the mix. However, at the Enginegissretion if climatic and temperature
conditions are suitable and when the concreteniruaally agitated, the time may be
extended to 1-1/2 hours.

Place no concrete in the absence of the Engineer

Do not change consistency (slump) for a givert@ment without the Engineer's written
permission.

Keep open trough and chutes of steel or steetiJiclean and free from coatings of hardened
concrete.

Do not drop concrete a distance of more thaebunless approved in writing by the
Engineer.

Do not place concrete in horizontal memberseotiens until the concrete in the supporting
vertical members or sections has been consolidatdd 2-hour period has elapsed since
placement in the vertical member to permit shrirkemgoccur.

In walls containing door and window openingsidhap placements at the top and bottom of
the openings. Stop other placements at levelsnifoem to drawing details.

Layout and sequence of placing of concrete imatithic structures as shown on the drawings
or approved by the Engineer.

Within a placement, deposit concrete in horiablatyers not to exceed 18 inches in depth.
Place at rate such that: (1) no concrete surfaak abtain initial set before additional
concrete is placed on it and (2) yielding of forissot so great as to cause the concrete
surfaces to exceed the tolerances specified.

Unless specified otherwise, place all slabsfamighed floors to finish elevation in one
continuous operation, except that the Contractor ph@ce a separate finish topping if prior
approval is received from the Engineer. Floor eoaf slab sectional thicknesses shown are
minimum thicknesses. Slopes on floors or roofsdase, rather than decrease, slab
thicknesses.

Where a separate finish topping is placed, iaseestructural slab thickness by the maximum
thickness of the finish topping and maintain figdHloor elevation as noted on the drawings.
Construction Joints:

1. Locate construction joints as shown on the digwior as approved by the Engineer.

2. Locate construction joints so as not to impagr $trength of the structure, and only at
locations shown on the drawings or approved byEthgineer.

3. Construct bulkheads to neatly fit reinforcemamd waterstops and prevent concrete
leakage.

4. Provide waterstops or sealants in constructiorty where required.

Unless shown otherwise, key all constructiontgi
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6. Continue reinforcement through constructiontjoimess otherwise shown or noted.

7. Before placing concrete against previously plamencrete, thoroughly roughen and clean
by wet sandblasting or green cutting with an aiterget.

a. Use air-water cutting at the proper time afterinitial set. Use a high pressure air-
water jet to expose clean, sound aggregate witlnodeercutting the edges of the
larger aggregate. Protect adjacent subgrade witéngis used on slab edges.

b. After cutting or sandblasting, rinse the surfanél wash water contains no
cloudiness. Dispose of wastes from cutting, washimdjrinsing so they do not stain
or abrade exposed surfaces.

8. Place concrete continuously to a predeterminedtcuction joint.

Care shall be taken in placing concrete thraeghforcement so that no segregation of the
coarse aggregate occurs. On the bottom of beadhslalns where the congestion of steel near
the forms makes placing difficult, a layer of moytaf the same strength as used in concrete,
shall first be deposited in the forms, followed igdiately by the concrete. The thickness and
use of this mortar layer shall be as approved byghgineer.

Special care shall be taken to prevent splaghimgs or reinforcement with concrete. Any
hardened concrete or partially hardened concreteeforms or reinforcements above the
level of the concrete already in place shall beawssd before proceeding with the work.

Cold Weather Placement:

1. Concrete shall be placed only when the temperaduat least 40° F., and rising, unless
permission to pour is obtained from the Engineer.

2. Material shall be heated and otherwise prepsodtiat batching and mixing can proceed
in full accord with the provisions of this Specéton.

3. Suitable means shall be provided for maintaitivggconcrete at a temperature of at least
50° F for a period of at least the first five (5)ydand at a temperature above freezing for
the remainder of the specified curing period, ektiegt where high-early-strength cement
is used, this period may be reduced to 72 houhe rilethods proposed for heating the
materials and protecting the concrete shall beaar by the Engineer.

4. Salt, chemicals, or other materials shall notbeed with the concrete for the purpose of
preventing freezing. Accelerating agents shallbetised.
Hot Weather Placement:

1. The temperature of fresh concrete at the tinasfement during hot weather shall be a
maximum of 90° F to prevent an accelerated settfrigeoconcrete.

2. Aretarding densifier admixture shall be use@mthe high expected atmospheric
temperature for the day is 85° F or above. Admixshall be used in accordance with
the manufacturer's recommendations.

Placing Concrete Against Earth:

1. Unless otherwise called for on the drawingstheemts shall not be used as forms for
vertical surfaces without the prior approval of Ergineer.

2. Concrete placed on or against earth shall beegdlanly upon or against firm, damp
surfaces free from frost, ice and standing or nignvater. Concrete shall not be placed
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upon mud, or upon fills until the required compathas been obtained.

S. Placing Concrete Slabs:

1. Smooth subgrade surface irregularity with tfilim bf masonry sand prior to placing
vapor barrier.

2. Place vapor barrier on subgrade in maximum widdmmercially available.
Longitudinal laps 6 inch minimum. End laps 2 fe@himum.

3. Edge and side laps to be in continuous confalztce materials to maintain tight lap
contact.

4. Repair any tears in the material.

Place concrete without displacing vapor barrier.

T. Depositing Concrete in Water:
1. Concrete may be deposited in water only whenipally authorized.
2. Methods and equipment used shall be acceptalfe tEngineer.

3.  When deposited by the tremie method, the tresiméd be watertight and sufficiently large
to permit a free flow of concrete. The dischargd shall be kept submerged
continuously in the concrete and the shaft keptofutoncrete to a point well above the
water surface. Placing shall proceed without miation until the top of the concrete has
been brought to the required height.

3.3 COMPACTING
A. Compact all concrete with high frequency intéwibrators immediately after placing.

B. Use external vibrators for compacting concreltenr® the concrete is inaccessible for adequate
compaction by internal vibrators; construct forraffisiently rigid to resist displacement or
damage from external vibration.

C. Penetrate concrete with a sufficient numberilofations immediately after it is deposited.
Move vibrator throughout the mass so as to thorlyugbrk the concrete around
reinforcement and embedded fixtures and into ceraad form recesses. Vibrate the
minimum time required to compact the concrete atpland not cause separation of the
materials. Concrete shall be compacted to maximhensity as determined by tests for yield.
Select vibrator size to efficiently accommodataf@icement clearances.

3.4 CURING AND PROTECTION

A. General:

1. Maintain at site ready to install, before ac@bcrete placing begins, all equipment and
materials needed for optimum concrete curing anteption; maintain extra vibrators on
standby in case of malfunction of any unit.

2. Protect finished surfaces or edges from staimgsions and breakage during the entire
construction period.

3. Protect all concrete from accelerated drying exwkssive heat at all times. Close all
galleries, conduits and other formed openings tindhe concrete during the entire
curing period and as long thereafter as practicabpgFevent drying of concrete by air
circulation.
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4.

Install slab curing covers immediately aftetialiset or as soon as free water has
disappeared from the surface of the concrete fifiishing or surfacing.

B. Water Curing:

1.

Use water curing specified herein for all walfgl slabs where watertight construction is
required.

Keep concrete continuously wet by covering withapproved material or by a system of
perforated pipes or mechanical sprinklers or o#pgroved methods. (Periodic wetting
acceptable.)

Keep forms wet at all times to prevent openihgimts and the drying out of the
concrete.

Water for curing shall be clean and free from @lements which might cause
objectionable staining or discoloration of the aete.

Cover surfaces completely with sheeting. Wiaesegle sheet does not cover the entire
surface, lap ends and edges at least 4 inchesoatidwously seal with tape or other
suitable means recommended by the manufacturer.

Continue waterproof sheet curing for 7 days.int4én sheeting and edge and end seals
intact for entire period. Repair immediately angdits in the sheeting envelope.

C. Curing Compounds (Use only when specificallyrappd and for optimum climatic
conditions):

1.

Do not use curing compounds unless their uaatfsorized in writing by the Engineer.
Curing compounds unacceptable where concrete @sexbto the direct rays of the sun or
accelerated drying conditions.

Curing compounds shall not be used unless tiseiis face membrane type and shall be
applied in accordance with the manufacturer's recendations. They shall be of such
composition and characteristics as will spreadilgad moist concrete and deposit a
hard, tenacious film without permanently colorihg toncrete surfaces that will be
exposed. The resultant film shall adhere to theete surface without chemical reaction
therewith, and shall not peel. Maintain coverage?B days to prevent detrimental loss
of water from the concrete.

Prior to applying curing compounds to formedates, the surfaces shall be moistened
with a spray of water immediately after forms amoved. Moistening shall be
continued until the surfaces will not readily alisarore water. The compound shall be
applied as soon as the moisture film has disapgeare while the surface is still damp.

On unformed surfaces, the compounds shall biegldmmediately after finishing and
after bleeding water and "shine" has disappeared.

Curing compounds shall not be used on surfateserfuture bonding, painting or
protective coating is required. In cold weatherjrgicompounds shall not be used on
concrete surfaces that are kept at curing temperatuthe use of steam.

D. Saturated Sand Curing:

1.

Horizontal construction joints and finished sgds, cured with sand, shall be kept
covered with a minimum thickness of one inch ofdsah shall be kept uniformly
distributed and continuously wetted with clean wébe a period of 7 days.

3.5 REPAIRING CONCRETE
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Immediately after removal of forms, break batik@m ties and inspect concrete surfaces for
defects. Complete repair of defects within 48 Bafter removal of forms. No repairs shall
be made until the defects have been reviewed atttbehef repair approved by the Engineer.

Remove all defective or damaged concrete, ineudoneycombed, sand streaked, or
fractured material from the area to be repairetip ©ut areas to one inch minimum depth.
Edge shall be squared with the surface to elimifesither edges.

Before placing the repair material obtain Engimespection. Clean area free of chipping
dust, dried mortar, and all other foreign materials

Keep surfaces to be repaired continuously weafdeast three hours prior to placing new
concrete or mortar. No free water on the surfasenitthe repair material is placed.

Apply a bonding agent to the area to be repdiefdre placing repair material. Apply the
bonding agent per manufacturer's published instngtattached to container.

For all repair surfaces permanently exposednmsphere use white cement in proportions
found by trial to be effective in producing a cotbat, in the hardened patch, will match the
surrounding concrete surface.

Make repairs or patch form tie holes by (1) gagking, (2) filling with concrete, or (3)
plastering with mortar or a combination of all cmnformance with the following:

1. Use the dry-pack method for holes at least nole deep where the depth is equal to, or
greater than the smallest surface dimension odi¢ffiect, such as cone-bolt or form tie
holes, and for narrow slots cut for the repairraicks. Do not use the dry-pack method
where lateral restraint cannot be obtained. Pdacepack dry-pack mortar in layers
having a compacted thickness of approximately 3¢8.i Solidly compact each layer
over its entire surface by use of a hardwood stttk hammer. Do not use metal tools for
compacting. Compact surface just flush with adjheeea. Do not use steel finishing
tools or water to facilitate finishing.

2. Use concrete replacement for (1) holes extenelimigely through concrete sections; (2)
for holes larger than one square foot and deeperfthur inches in which no
reinforcement is encountered; (3) for holes latgan 1/2 of one square foot where
reinforcement is exposed. Concrete used for repiaat shall be of the same strength
and mixture as used in the structure except faraokatching as specified above.

3. Use mortar replacement for holes too wide to drgkpend too shallow for concrete
replacement and when approved by the Engineertlfier conditions not covered above.

H. Cure all repairs with the same methods as r@wrete.

3.6 CONCRETE FINISHES AND TOLERANCE

A.

General Finish:

1. Finish concrete surfaces to conform with théofeing table unless otherwise noted on
the drawings.

2. Formed Surfaces

System
Exterior - Exposed and One Foot Below Grade F3
Exterior — Below Grade F2
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Interior F4

Slabs

System
Tops of exterior footings in contact with soil cadixfill u2
Exterior - Except as Otherwise Noted . U5
Interior - Walking Surface Except as Otherwise Mo&ith u4
hardener) . .
Interior — Tanks and Channels u4
Exterior and Interior Walks on or over structunesluding Ul

interior clarifier slab to receive swept in groilit f

B. Formed Surfaces: Finishes for formed surfaca$ bk as designated below:

1.

Finishing for F1 and F2 finishes consists ofaete repairing only, which is to be
completed within 48 hours after forms are removed.

Finishing for F3 and F4 finishes shall immediafellow concrete repairing and be
completed within 96 hours after the forms are remabovExcept where forms are left in
place for the duration of the curing period, finrghshall be done during the curing
period, keeping the interruptions to the curinggess as short as possible. Where forms
left on prevent finishing during the curing perididjshing shall be completed within 48
hours after forms are removed. All finishes shatleive a minimum of 24 hours of
curing after completion of the finish. Curing dhaé carefully done so as not to disturb
or remove any of the mortar.

Finish F1: Rough formed surface with defectivaarete repaired and form tie holes and
other holes over 1/2 inch deep filled. Forms mapbié with a minimum of refinement
and form sheathing may be any material that witlleak mortar or yield beyond
specified tolerances when the concrete is vibrated.

Finish F2: Smooth, formed concrete surface wlitfins, projections and loose material
removed and defective concrete and form tie hatesodher holes over 1/2 inch deep,
repaired and filled. Forms in contact with conersthall be plywood or steel.

Finish F3: Smooth, formed concrete surface wlitfins, projections and loose material
removed, and defective concrete, form tie holesh@bble holes, surface pits, holes from
defective forms, nailhead holes and similar surfdefects, repaired and filled. Forms in
contact with concrete shall be plywood or steelniroonstruction shall be planned so
that if any pattern from the forms is left in thencrete surface it will harmonize with the
structure or building. All joints shall be horizahor vertical.

Finish F4: Exceptionally smooth, formed conemirface with all fins, joint marks,
bulges, projections and loose material removeddSast to expose air bubble holes,
surface pits and similar minor surface defectsfeBteve concrete, form tie holes, holes
from defective forms, and other holes too largéltby "sack rubbing” shall be repaired
and filled. Finish with sack rubbing as follows.

a. Thoroughly wet the surface and begin treatmérilevthe concrete is still damp. Use
1 part cement, 2 parts (by volume) of sand whidhpaiss a No. 16 screen, and
enough water so that mortar consistency will bé dfighick cream. Rub mortar
thoroughly over the area with clean burlap or &@srsponge rubber float to fill all
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C.

pits, surface holes and air bubble holes. Whigertiortar in the pits is still plastic,
rub the surface with a dry mix of mortar. This dap shall remove all excess mortar
and place enough dry material in the pits to stified solidify the mortar flush with
the surface. No material shall remain on the serfaxcept that within the pits.

When the ambient temperature i$B®r higher, keep the mortar continuously damp
by means of a fog spray for 24 hours during thérgeperiod. Take care that the fog
spray does not remove any of the mortar. BreaklHifor any area only at natural
breaks in the finished surface.

Rub all surfaces that are to be finish paintét & carborundum stone to provide a
smooth texture and to remove any latent materighersurface. Pre-blast walls to
remove any residual form oils prior to finishingevhwalls are to be finish painted.

Form requirements shall be the same as Fini3h F-

Unformed Surfaces:

1.

Working on unformed surfaces in various finighoperations shall be held to the
minimum required to produce the desired finish.e d6any finishing tool in areas
where water has accumulated will not be allowedrkiin these areas shall be
delayed until the water has been absorbed, haoetag, or has been removed by
draining, mopping, dragging off with a loop of hpse by other means. In no case,
shall cement or mixture of cement and sand be dpredhe surface to absorb excess
moisture nor shall such materials or water be adoéacilitate troweling. Joints and
edges, unless specified otherwise, shall be clydinished with edging tools.

Finishes for unformed surfaces shall be as detég below:

Finish Ul: Even, uniform finish. Consolida¢@él and screed concrete to obtain an
even, uniform surface. Surplus concrete shalebgoved immediately after
consolidation by striking it off with a sawing moti of the straight edge or template
across wood or metal strips, that have been siides. When the surface is curbed
use screed strips at approved intervals. For Inagpw stretches of curved surfaces
such as on invert paving, a heavy slip form mayded. In the case of extensive flat
paving, a paving and finishing machine is preferred

Finish U2: A wood float finish. Follow treatmtespecified for finish U1 by floating
either by hand, or by power driven equipment. fihgpto be started after some
stiffening has taken place in the surface conaatethe moisture or "shine" has
disappeared. Work the concrete no more than nagetsproduce a surface known
as "wood float finish" which is uniform in textuead free of screed marks. Do any
necessary cutting and filling during the floatingeoations.

Finish U3: A steel troweled finish. Follow tireatment specified for the finish U2,
except leave a small amount of mortar without exeegter at the surface to permit
effective troweling. Start steel troweling afthetmoisture film or "shine" has
disappeared from the float surface and after tineree has hardened enough to
prevent an excess of fine material and water fremdworked to the surface.
Trowel with firm pressure that will flatten the shsurface left by the floating and
produce a dense, uniform surface free of blemigfigses and trowel marks.

Finish U4: A hard, steel troweled finish buh@d. Follow the treatment specified
for finish U3 with additional steel troweling aftére surface has nearly hardened,
using firm pressure and troweling until the surfaas a burnished appearance.

Finish U5: Broom finish. Follow the treatmespecified for finish U3 by
roughening the surface immediately after trowelkith a fiber bristle broom in a
direction perpendicular to the direction of traffiBroom grooves not more than 1/16
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inch deep. After brooming, neatly tool all joirstisd edges to configuration.

f.  Finish U6: Anti-slip finish. Follow the treagnt specified for finish U3 and
immediately after troweling, dust 30 to 40 Ibsregular non-slip aluminum oxide
14/36 grit abrasive grain uniformly over each 10fs of area. Trowel the grit into
the surface and after troweling, brush with a fibestle broom in a direction
perpendicular to the direction of traffic. Broonogwes not more than 1/16" deep.
After brooming neatly tool all joints and edges<tmmfiguration.

D. Tolerances:

1. Unless otherwise required, allowable tolerarfieesoncrete surfaces shall be in
accordance with those shown in the table belowfaSearirregularities are classified as
either "abrupt" or "gradual". Offsets caused lkgpthced or misplaced form sheathing,
lining, or form section or by defective form lumis#all be considered as abrupt
irregularities. All others are classed as graduegularities. Gradual irregularities shall
be measured with a template consisting of a str@dge for plane surfaces and its
equivalent for curved surfaces.

2. The length of the template for testing formedeames shall be 5 feet. The length of the
template for unformed surfaces shall be 10 feesinkdin a 5 foot length and 10 foot
length steel template on the job site.

3. Maximum allowable irregularities in concrete:

Finish Irregularity in Inches
Designation Gradual Abrupt
F1 1 1/2
F2 1/2 1/4
F3 1/4 3/16
F4 3/16 3/16
U1 thru U6 1/8 1/8

3.7 TESTING AND REPAIRING CONCRETE STRUCTURES

A. Testing:

1. Separately test each individual chamber thatowittain liquid by filling to the overflow
with water after the 28-day design strength ofdbecrete has been obtained. Repair any
visible leakage. Damp spots that do not run magdoeptable if below ground or not on
walls common with pump rooms or passageways.

2. Allowable leakage not to exceed 0.1% of the maicontained in the chamber in a 24
hour period. Leakage in excess of the allowablewarhrequires repair to reduce leakage
and will be considered to lack watertightness.

B. Repairs:

1. Inthe event that the structure is not watetfightline a procedure for repair prior to
proceeding with the repair work. Complete any neyd@ new work as per specifications
at Contractor expense.

2. Approved repairs can include, but not necessheillimited to one or a combination of
the repairs listed below. Use of these techniduiast to be construed as a warranty by
the Engineer that the methods outlined will satisBkage repair requirements:

a. Replace defective concrete.

b. Grouting of the joint by drilling grout holes tiee center of the structural unit and
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forcing grout into the joint under pressure.

c. Cutting of a bevel groove on the pressure sidbhejoint. Groove 1/2 to 3/4 inch in
width and depth caulked with epoxy joint sealead@eordance with the
manufacturer's instructions.

3.8 UNSATISFACTORY CONCRETE
A. Any concrete placed which fails to meet or extdee specified strength requirements as
determined from molded cylinders or cores, or t@ntikee density or surface requirements, or

which has been frozen during placing or curing]ldf®removed and replaced with
satisfactory materials at the Contractor's expense.

B. Method of determining unsatisfactory concretsual appearance characteristic of rain or
freeze damage to concrete which is apparent t&tigineer.

*** END OF SECTION * * *
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SECTION 03485

PRECAST CONCRETE VAULTS
GENERAL
RELATED WORK SPECIFIED ELSEWHERE
A. Shop Drawings, Product Data and Samples
B. Concrete: Division 3
DESCRIPTION
A. Thissection covers furnishing and installation of the precast concrete vaults.
SUBMITTALS

A. Submit complete shop drawings with detailed specifications and data for materials used, parts,
devices and other accessories forming part of the vault.

ADAPTATION OF PRODUCT

A. Furnish product readily adaptable for installation and operation in the manner shown on the
drawings.

PRODUCTS
GENERAL

A. Thevaults shall be precast as manufactured by Utility Vault Co., or equivalent, with tops
modified as shown on the plans.

DESIGN

A. Conformto ASTM C913.

B. Designed for 16000 pound wheel load.

C. Designed for earth load of 130 pounds per cubic foot.
EXECUTION

INSTALLATION

A. The bottom of the excavation for the vaults shall be fine graded to a plane surface on firm
undisturbed subgrade material.

B. Granular pipe bedding material shall be uniformly spread to a depth of 4 inches over the
bottom of the excavated area to provide uniform bearing for the vault.

C. Install vault and accessoriesin conformance with drawings, specifications and

recommendations of vault manufacturer unless otherwise instructed in writing by the
Engineer.
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. Thevault joints, pipeline, and conduit penetrations through walls as shown on the plans shall
be sealed watertight. No leakage will be alowed into the vault.

The manhole ring and cover or access doors shall be adjusted to match the finished surface
grade.

*** END OF SECTION * * *
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SECTION 09900

PAINTING
1.0 GENERAL
11 SUMMARY
A. This section includes all materials, equipmaniti labor necessary for performing all painting
or coating of exposed miscellaneous concrete, mpipé, fittings, valves, and equipment
required. The following surfaces or items shall betpainted, unless otherwise specified:
1. Factory finished items;
2. Aluminum, brass, bronze, chrome, copper, or staintteel;
3. Nameplates or serial numbers;
4. Grease fittings;
5. Valve operator stems;
6. Buried or encased piping or conduit; and
7. Glass
1.2 REFERENCES
A. The publications listed below form a part ofsttf8pecification to the extent referenced. The
publications are referred to in the text by bagsign only.
1. ANSI/ASTM D16 - Definitions of Terms Relating to iRg Tarnish, Lacquer, and
Related Products
1.3 SUBMITTALS
A. Manufacturer’s product data;
B. Manufacturer’s Certification that the paint is imnepliance with local Regulatory
Requirements; and
C. Manufacturer’s application instructions.
2.0 PRODUCTS
2.1 GENERAL
A. Paints shall be suitable for intended use asmesended by their manufacturer. Products of
one manufacturer shall be used in any one pairgpgication and all coating materials for
that application shall be compatible.
2.2 COATING TYPES
A. The following coatings shall be used:
Description Brand Application Color
Epoxy Primer Boston Gray Primer Steel Beige
(54 percent)
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Polyamide Epoxy Finish Expoxoline Series 66 Steel, PVC Beige
(56 percent)
Epoxy Primer Flakeprime 675 Concrete Clear
(Amine adduct epoxy)
Epoxy Finish Flakeline 600 Concrete Clear
(Amine adduct epoxy)

Description of coating types includes minimum adabfe percent, by volume, of component solids. For
steel and PVC primer and paint, brand identifiaatiokeyed to products of Themec Co., Inc., Kaiiiias
MO. For concrete, brand identification is keyed&ilcote. These manufacturers are used to establish
standard of quality. Other manufacturer's prodaegting these physical characteristics and perfocsa

criteria shall be acceptable.

2.3 EXCLUSIONS

A. Lead

1. Paints containing lead in excess of 0.06 peraktite total non-volatile content
(calculated as lead metal) shall not be used.

Chromium

1. Paints containing zinc chromate or strontiunoofate pigments shall not be used.

C. Volatile Organic Compound (VOC) Content

1. Paints shall comply with applicable state arwhldaws enacted to ensure compliance
with Federal Clean Air Standards. All paint to Ised shall meet the VOC content limits
of South Coast Air Quality Management Distirct.

EXECUTION

SURFACE PREPARATION

A. Remove oll, grease, soil, and other contaminantsteel surfaces by use of solvents,

emulsions, cleaning compounds, steam cleaningnolas materials and methods which
involve a solvent or cleaning action, in accordawitl Steel Structures Painting Council
Surface Protection Specifications (SSPC) SP-1. Remeld splatter and rough edges and
grind rough welds so that all surfaces are smonthia proper condition to receive the
specified coating. All surfaces shall be free aftdar dirt prior to coating application.

COATING APPLICATION

A. The coating manufacturer shall be responsibi®ugh an authorized representative, to

provide technical assistance to the paint contraagneeded. Workers shall be skilled in
structural steel, piping, and mechanical equiprpainting.

Coat areas with a uniform film, free of sagsisuor brush marks. Where multiple coats of
paint are specified, apply each coat in a diffecadr which complements the following coat
and is different than the preceding coat. Each nagt be free of shadows and uniform in
appearance. Thin paint only as necessary for wdikaof coating material in accordance
with manufacturer's printed instructions. Use aantyappropriate thinner as recommended by
the paint manufacturer. Comply with recommendatimithe paint manufacturer in regard to
drying time for each coat, technique of spray aion, ventilation, paint thinning, and
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safety precautions. The Contractor must fully infall members of his field crew of these
recommendations.

C. Factory finished items and items not to be gairghall be protected from overspray or
splatter during painting. If overspray or spladees occur, those items shall be cleaned or
replaced at the Contractor's expense.

3.3 CLEANING

A. Upon completion of work all staging and scaffalyishall be removed, used containers and

rubbish shall be properly disposed, and paint smatsor stains shall be removed from
adjacent surfaces.

** End of Section **

09900-3



DIVISION 11 EQUIPMENT



1.0

1.1

1.2

13

SECTION 11010

EQUIPMENT GENERAL PROVISIONS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Material and Equipment: Section 01600

B. Operation and Maintenance Data: Section 01730

C. Painting: Section 09900

D. Mechanical: Division 15

E. Electrical: Division 16

DESCRIPTION

A. The provisions of this section apply to all see$ of Division 11 unless specifically revised
therein.

B. Furnish each piece of equipment complete witthétse, drives, shafting, couplings, controls,
guards, and other appurtenances, which are spoifiare required for proper and safe
operation.

C. Allrailings, stairs, guards, platforms, etcabimeet or exceed federal OSHA and state
requirements.

D. Fabricate, assemble, erect, place, and tespadified materials and equipment in full
conformity with all contract documents and manufegt's recommendation.

E. Furnish any special tools or equipment requioegbroper maintenance, testing or adjusting.

SUBMITTALS

A. If prebid submittals are required by the Bidiprsuch submittals shall be in accordance with
the Bid form, paragraph 16 of the Information fad@ers, Section 01600 and paragraph B
below.

B. Drawings and Data: In conformance with procedwget forth, submit complete assembly,
foundation, and installation drawings, togethehwietailed specifications and data covering
materials used, parts, devices, and other accesdorming part of the equipment, as well as
complete performance data.

1. Include weights and principal dimensions.
2. Provide performance data in U.S. Customary units

C. Operations and Maintenance Manuals

1. Supply operation and maintenance manuals prefmrequipment suppliers in
conformance with Section 01730.

2. Furnish operations and maintenance manualsditiaa to any instructions or parts lists
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1.6

2.0

packed with or attached to the equipment when eediy.

GUARANTEE

A.

Unless otherwise excepted herein, contractolt glaaranty contractor provided materials and
construction for a period of one year from the ddtacceptance by the Government. Any
required warranty shall be promptly made by thetreator at no cost to the Government. In
the event of contractor-supplied equipment failtine,contractor shall respond within 48
hours.

B. Guarantees shall cover:
1. Faulty or inadequate design
2. Improper assembly or erection
3. Leakage, breakage, or other failure
4. Defective workmanship or materials
PROTECTION
A. Box, crate, or otherwise completely enclose pratect all equipment during shipment,
handling and storage.
B. Protect equipment from exposure to elementskaeg all items thoroughly dry at all times.
C. Store motors, electrical equipment, and otherpegent with moving parts in weather tight
warehouses at maintained temperature 8F88inimum.
D. Painted Surfaces:
1. Protect against impact, abrasion, discoloradioth other damage.
2. Repaint to original factory specifications ocen 09900 all painted surfaces which are
damaged prior to acceptance of equipment.
E. Protect electrical equipment, controls and m$oh against moisture or water damage.

ADAPTATION OF EQUIPMENT

A.

Furnish equipment readily adaptable for instadlaand operation in the structure shown on
the Project Drawings. Equipment furnished shaltteapatible with all other equipment
furnished.

Assume full responsibility for alteration of théanned structure to accommodate other types
of equipment. Assume full responsibility for albdifications of mechanical and electrical
controls, equipment, wiring, piping, as requirechteomplish function contemplated by the
contract documents.

Equipment which requires alteration of the strtes piping, and/or electrical work will be
considered only if the Contractor assumes all nesibdity for making and coordinating all
necessary alterations.

D. Provide all such alterations free of extra ¢ogshe Owner.

PRODUCT
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21 EQUIPMENT

A. In accordance with applicable Section of Divisibl.

2.2 ANCHOR BOLTS

A. Adequately sized for equipment loads and in agedess than the size recommended by the
equipment manufacturer.

B. Embedded Type: When required by equipment neanturfer or field conditions.

C. Concrete Anchor Type: When allowed by spedifice or shown on drawings.

D. Embedded Sleeve Type:

1.
2.
3.

Preferred method.
When allowed by equipment manufacturer.

Anchor bolt assembly shall consist of anchot,sairrounding pipe sleeve, bottom plate,
leveling nut, nut and washer.

Assembly shall permit reasonable lateral movérgthe bolts to allow for proper
matching of bolts to equipment.

E. Galvanized anchor bolts and anchor bolt asseshliter fabrication unless stainless steel
anchor bolts are provided.

2.3 PAINTING

A. Manufactured Equipment:

1.
2.
3.

7.

Protect all steel and iron surfaces by suitabkgings applied in shop.
Protect for life of equipment surfaces whichl wé inaccessible after assembly.

Finish smooth, thoroughly clean, and fill expbsearfaced, as necessary, to provide
smooth uniform base for coating.

Coat surfaces to be painted after installatidh wne or more coats of primer to protect
equipment until finish coats are applied.

Shop finish electric motors, speed reducerstesta and other self-contained or enclosed
components with oil-resistant enamel.

Apply rust preventive compound to all machingaljshed and nonferrous surfaces which
are not to be painted.

Furnish at least one quart of finish coat matevith equipment for field touch-up.

B. Shop Fabricated and/or Field Erected: Sect®300 and as specified in applicable Sections.

2.4 LUBRICATION

A. Adequately lubricate equipment by systems reqgiattention no more frequently than
weekly during continuous operation.

B. Provide lubrication systems that do not reqaitention during startup or shutdown and that
do not waste lubricants.
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3.0

3.1

3.2

EXECUTION
ERECTION AND INSTALLATION

A. The equipment shall be erected by tradesmetedkih the erection of the type of equipment
and in accordance with the manufacturer's inswaosti The erection work shall include
furnishing the necessary oil and grease for in@f@@ration and a three months supply. The
grades of oil and grease shall be in accordandethé recommendations of the equipment
manufacturer.

B. Align and connect each piece of equipment tpijping and subbase then level subbase on
shims.

C. Grout in place with nonshrink grout.

D. Provide a concrete base where required by octrdrawings.

E. Do not shim between machined surfaces.

F. Support and install piping so that no straittassmitted to equipment.

INSTALLATION CHECK

A. Provide services of an experienced, competet aathorized representative of manufacturer
or supplier of equipment to visit site of work andpect, check, adjust if necessary, and
approve equipment installation.

B. Assure that equipment supplier's represent&ipeesent when equipment is placed in
operation.

C. Verify that equipment supplier's representatasgsits jobsite as often as necessary until all
trouble is corrected and equipment installation @pération are satisfactory, in opinion of
Engineer.

D. Furnish to Owner, through Engineer, a writtepomt prepared by equipment supplier
certifying that equipment:
1. Has been properly installed and lubricated.
2. Isin accurate alignment.
3. Is free from any undue stress imposed by comgeptping or anchor bolts.
4

Has been operated under full load conditionsthatlit operated satisfactorily.

*** END OF SECTION * * *
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SECTION 11210

GROUNDWATER WELL PUMPS

1.0 GENERAL

11 RELATED WORK SPECIFIED ELSEWHERE

1.2 SUMMARY

A. This section covers submersible pumps for puggimundwater. Each pumping unit consists
of a vertical pump coupled with an electric motmd all necessary appurtenances to provide
a complete pumping system. Pumping units specifedin shall be supplied by one
manufacturer.

B. Operating conditions:

1.

Operating conditions as specified describe éinge of operating requirements for each
pumping system.

The rated operating capacity and head is thditon upon which the pumping system
has been designed. The pump shall be selectedtsaictime rated condition is to the right
of the maximum efficiency point on the head capagitrve. Other specified operating
points are estimates defined by the expected apgralaracteristics of the pumping
system. These estimates describe conditions atwthé pumping system may operate,
such as maximum capacity, maximum head and minicapacity.

The total head is the summation of static h&aion losses, dynamic losses and
turbulence losses, and does not include pump ilehp discharge or internal pump
losses. Pump efficiency is the ratio of the enengiput of the pump to the energy input
applied to the pump shaft. Maximum nameplate motosepower applies to the entire
range of specified pump operating conditions.

C. Critical speeds: Each pumping system, comgripump, driver and all appurtenances, shall
have no dangerous critical or resonant frequeratiesultiples of the speed range required by
the pump to meet the specified operating conditidnsaddition, the system shall be free from
objectionable or destructive vibration throughdwg bperating range.

13 SUBMITTALS

A. The following shall be submitted in accordandthv@ection 01300 SUBMITTALS:

1.

Data: Manufacturer's descriptive data and tieahtiterature, performance charts and
curves, catalog cuts, and installation instructions

Spare Parts: Spare parts data for each difféeen of material and equipment specified,
after approval of the detail drawings and not l#t@an 1 month prior to the date of
substantial completion. Data shall include a catgplist of parts and supplies, with
current unit prices and source of supply, andtafishe parts recommended by the
manufacturer to be replaced after 1 year of service

Drawings, Pump System: Detail drawings congistiha complete list of equipment and
materials. Detail drawings containing completeingrand schematic diagrams and any
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21

other details required to demonstrate that theesystas been coordinated and will

properly function as a unit. Drawings shall shawpmsed layout and anchorage of
equipment and appurtenances, and equipment redatpto other parts of the work
including clearances for maintenance and operation.

4. Instructions, Pump System: Proposed diagramsyictions, and other sheets, prior to
posting.

5. Reports, Testing: Test reports in booklet fehmwing all field tests performed to adjust
each component and all field tests performed teg@ormmpliance with the specified
performance criteria, upon completion and testihtpe installed system. Each test
report shall indicate the final position of congrol

6. Operation and Maintenance Manuals, Pump Systeru (2) complete copies of
operating manual outlining the step-by-step proceslvequired for system startup,
operation and shutdown. The manual shall inclhdentanufacturer's name, model
number, service manual, parts list, and brief de8on of all equipment and their basic
operating features. Two (2) complete copies of teai@mnce manual listing routine
maintenance procedures, possible breakdowns aai@seand troubleshooting guide.

The manuals shall include simplified wiring, layoaihd control diagrams of the system as
installed.

GENERAL REQUIREMENTS

A.

Standard Products. Material and equipment $leathe standard products of a manufacturer
regularly engaged in the manufacture of the pradant shall essentially duplicate items that
have been in satisfactory use for at least 2 y@@os to bid opening. Equipment shall be
supported by a service organization that is, inogi@ion of the Engineer, reasonably
convenient to the site. Pumps of the same typkshdhe product of one manufacturer.

Nameplates. Each major item of equipment dialke the manufacturer's name, address, type
or style, model, serial number, and catalog numbea plate secured to the item of
equipment. In addition, the nameplate for eachpgahall show the capacity in gallons per
minute at rated head in feet and speed in reveolsiger minute. Nameplate for each electric
motor shall show the horsepower, speed in revalstfger minute, full load current, voltage,
frequency, phases, time rating, maximum ambienp&ature, insulation class code letter,

and service factor.

Verification of Dimensions. The Contractor $ticome familiar with all details of the work,
verify all dimensions in the fields and shall agviee Engineer of any discrepancy before
performing the work.

The product shall conform to the Hydraulic Ihg# general configuration for barrel or can
pumps

DELIVERY AND STORAGE

A.

All equipment delivered and placed in storagelldhe stored with protection from the
weather, humidity and temperature variations, atid dust, or other contaminants.

PRODUCTS

ACCEPTABLE MANUFACTURES

A.

The following manufacturers were determined ¢caloceptable: Grundfos or approved equal.
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2.2 DESIGN REQUIREMENTS

A. Pumps shall be capable of discharging quantitfegater at maximum pump speed and total
pump head with the minimum efficiency indicatedotal pump head in feet shall consist of
the pumping level below datum and the static aintidn head above datum at design

capacity.

B. Unless otherwise stated herein, the pump sbalipty with all local and state sanitary and

safety regulations.

2.3 OPERATING CONDITIONS

A. Pumps shall be identified by the equipment nunalvel designed for continuous duty under
the following operating conditions:

Equipment Number

Flow TDH

Submersible Well Pump 5gpm 100 ft.

The pumps provided shall provide the flow listedwada The pump shall be +5% of the
listed flows at a minimum of 80% efficiency at thesign point. No adjustments to pipe
size or valve position may be made by the Contractmeet the requirements of this
Section, unless approved in writing by the Engineer

2.4 REFERENCES

A. This Section incorporates by reference the tadgion of the following documents. They are
a part of this Section as specified and modifiactdse of conflict between the requirements
of this Section and that of the listed documerd,réquirements of this Section shall prevail.

Reference
AGMA 2001-C

AGMA 2003-A

AGMA 6010-E

ASTM A 123

ASTM A 153
ASTM A 307
ASTM D 975
ASME B1.1

ASME B16.1
ASME B16.5
ASME B40.1
AWWA E101

ABEMA Std 9

Title

(1995) Fundamental Rating Factors aatt@ation Methods for
Involute Spur and Helical Gear Teeth.

(1981; Re-edited June 1998 re6) RathgPitting Resistance and
Bending Strength of Generated Straight Bevel, ZERB@lel, and
Spiral Bevel Gear Teeth.

(1988; Errata Nov 91) Standard for Sptelical, Herringbone, and
Bevel Enclosed Drives.

(1989a) Zinc (Hot-Dip Galvanized) Coafinon Iron and Steel
Products.

(1996) Zinc Coating (Hot-Dip) on Iron@iSteel Hardware.
(1994) Carbon Steel Bolts and StudsQ80 PSI Tensile Strength.
(19964a) Diesel Fuel Oils.

(1989) Unified Inch Screw Threads (UN aidR Thread Form).
(1989) Cast Iron Pipe Flanges and Fldrigjings.

(1996) Pipe Flanges and Flanged FittBS Y2 thru NPS 24.
(1991) Gauges — Pressure Indicating Dyple — Elastic Element.
(1988) Vertical Turbine Pumps — Line Shafd Submersible
Types.

(1990) Load Ratings and Fatigue Life Ball Bearings.
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NEC National Electric Code (NFPA 70).
UBC Uniform Building Code

Hydraulic Institute Standards

2.5 EQUIPMENT FEATURES

A. Pump Design and Materials of Construction

1.

There shall be a built-in integral check valve mafl800 Series stainless steel. The
check valve seat shall be Teflon® with a 300 Segfamless steel insert.

The pump bowls, impellers, guide vanes and filbeesn shall be 300 Series stainless
steel.

Each impeller shall have a Teflon® seal ring aroite@ye or skirt to reduce hydraulic
losses.

There shall be a Teflon® shaft bearing locatedeeittbove or below each impeller.

A 300 Series stainless steel filter screen shalhbleided as part of the suction inlet
assembly.

A 300 Series stainless steel priming inducer di@ihcluded to provide lubricating flow
and to prime the pump should the fluid pumping léakk below the first impeller.

The stainless steel nameplates shall be affix¢ie pump. The pump model shall be
stamped into the nameplate. No inks or dyes Slealised.

B. Motor Design and Materials of Construction

1.

5.
6.

The motor shall be a squirrel-cage induction md&signed for submersible operation in
conformance with NEMA standards.

All materials in contact with the pumped fluids Ble 300 Series stainless steel or
Viton®.

The motor shall not use any oils or greases faiidakion of bearings.

A flexible Viton® diaphragm shall be provided torpgt expansion and contraction of
the internal motor lubricating and cooling fluid.

The motor shaft seal shall be constructed of Viton®

A sand slinger made of Viton® shall be included.

C. Motor Cable Design and Materials of Construttio

1.
2.

The cable shall be continuous with no splices.

The connector boot shall be constructed of Vitomie connector shall be constructed of
300 Series stainless steel. The motor wire sleaAWG12 with Teflon® insulation.

2.6 EQUIPMENT APPURTENANCES

A. Attachments. All necessary bolts, nuts, washemd other types of attachments for the
installation of the equipment shall be furnishethvthhe equipment. Bolts shall conform to the
requirements of ASTM A 307 and nuts shall be heragof the same quality as the bolts
used. Threads shall be clean-cut and shall confo®A8SME B1.1. Bolts, nuts, and washers
specified to be galvanized or not otherwise ingidadr specified, shall be zinc coated after
being threaded, by the hot-dip process conformrond&TM A 123 or ASTM A 153 as
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appropriate. Bolts, nuts, and washers specifiagddicated to be stainless steel shall be Type
316.

B. Equipment Guards. Equipment driven by opentshiélts, chains, or gears shall be provided
with all-metal guards enclosing the drive mechanigduards shall be constructed of
galvanized sheet steel, galvanized woven wire, ma@a metal set in a frame of galvanized
steel members or stainless steel. Guards shakdged in position by galvanized steel
braces or stainless steel straps that will perasy@emoval for servicing the equipment. The
guards shall conform in all respects to all-apjtliessafety codes and regulations.

C. Special Tools. A complete set of all specialg¢dhat may be necessary for the adjustment,
operation, maintenance, and disassembly of allpegemt shall be furnished. Special tools are
considered to be those tools which because of lihgted use are not normally available, but
which are necessary for the particular equipm@iatols shall be high-grade, smooth, forged,
alloy, tool steel. Special tools shall be deliveat the same time as the equipment to which
they pertain. The Contractor shall properly simd safeguard such special tools until
completion of the work, at which time they shalldsivered to the Engineer.

D. Shop Painting. All motors, pump casings, amailar parts of equipment customarily finished
in the shop shall be given coats of paint filled @mamel, or other acceptable treatment
customary with the manufacturer and suitable ferititended service. Ferrous surfaces
obviously not to be painted shall be given a shagt of grease or other suitable rust-resistant
coating.

EXECUTION
INSTALLATION

A. General. Each pump shall be installed in acancé with the written instruction of the
manufacturer.

PAINTING AND FINISHING
A. Nameplates shall be cleaned and legible at cetiopl of the work.
TESTING

A. Factory Pump Test. Factory pump performancesteall be made in conformance with
AWWA E101 for the following:
1. Running test.
Certified performance test.
Sample calculation from test readings.
Shop inspection.

Hydrostatic test of bowl assembly.

o g M w b

Hydrostatic test of discharge head.

B. Field Equipment Test. After installation of themping units and appurtenances is complete,
operating tests shall be carried out to assuretliiegpbumping installation operates properly.
Each pumping unit shall be given a running fiekt ia the presence of the Engineer for a
minimum of 2 hours [with each combination of electmotor]. Each pumping unit shall be
operated at its rated capacity or such other mwirits head-capacity curve selected by the
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Engineer. The Contractor shall provide an accumateacceptable method of measuring the
discharge flow.

1. Correct Installation of Appurtenances. Testdlsissure that the units and appurtenances
have been installed correctly, that there is nedijnable heating, vibration, or noise
from any parts, and that all manual and automatitrols function properly.

2. Deficiencies. If any deficiencies are revealadng any tests, such deficiencies shall be
corrected and the tests shall be reconducted.

3.4 MANUFACTURER'S FIELD SERVICES

A. The Contractor shall obtain the services of aufacturer's representative experienced in the
installation, adjustment, and operation of the pougint specified. The representative shall
supervise the installing, adjusting, and testinthefequipment, as neeed.

3.5 FIELD TRAINING

A. Contractor shall conduct a training course fa ©wner’s maintenance and operating staff.
The training period of 2 hours (minimum) normal kiog time shall start after the system is
functionally complete but before the final acceptatests. The training shall include all of
the items contained in the operating and maintemamstructions as well as demonstrations of
routine maintenance operations. At least two week&nce notice of such training will be
provided.

***END OF SECTION * * *
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SECTION 11500

VAPOR EXTRACTION AND EMISSION CONTROL EQUIPMENT

1.0 GENERAL
1.1 REFERENCES

A. The publications listed below form a part ofstspecification to the extent referenced. The
publications are referred to in the text by basgisignation only.

1. AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA) AMCA 990401 (1986)
Classifications for Spark Resistant Construction

2. AMCA 210 (1985) Laboratory Methods of Testing FémsRating

3. AMCA 300 (1994) Reverberant Room Method for Sourdtihg of Fans

4. AMCA 801 (1992) Power Plant Fans Specification @liites

5. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) ANSI 2.19 (1989)
Mechanical Vibration — Balance Quality RequiremesftRigid Rotors, Part 1:

Determination of Permissible Residual Unbalance

6. ANSI Z9.3 (1985) Spray Finishing Operations - Safebde for Design, Construction,
and Ventilation

7. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) ATM A 48
(1994a) Gray Iron Castings

8. ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipp&ihc-Coated Welded and
Seamless

9. ASTM A 167 (1993) Stainless and Heat-Resisting @tinon-Nickel Steel Plate, Sheet,
and Strip

10. ASTM A 240 (1995a) Heat-Resisting Chromium and @ficon-Nickel Stainless Steel
Plate, Sheet, and Strip for Pressure Vessels

11. ASTM A 302 (1993) Pressure Vessel Plates, Alloyekt@langanese-Molybdenum and
Manganese-Molybdenum-Nickel

12. ASTM A 366 (1991; R 1993) Steel, Sheet, Carbond@blled, Commercial Quality

13. ASTM A 527 (1990) Steel Sheet, Zinc-Coated (Galrad) by the Hot-Dip Process,
Lock-Forming Quality

14. ASTM A 528 (1990) Steel Sheet, Zinc-Coated (Galrad) by the Hot-Dip Process,
Drawing Quality

15. ASTM A 569 (1991a; R 1993) Steel, Carbon (0.15 Maxin, Percent), Hot-Rolled
Sheet and Strip Commercial Quality
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ASTM A 642 (1990) Steel Sheet, Zinc-Coated (Galzed) by the Hot-Dip Process,
Drawing Quality, Special Killed

ASTM A 653 (1995) Steel Sheet, Zinc-Coated (Galzad) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 733 (1993) Welded and Seamless Carbon &telAustenitic Stainless Steel
Pipe Nipples

ASTM B 42 (1993) Seamless Copper Pipe, StandamekSiz
ASTM B 68 (1992a) Seamless Copper Tube, Bright Atet
ASTM B 88 (1995a) Seamless Copper Water Tube

ASTM B 280 (1993a) Seamless Copper Tube for Airdtioning and Refrigeration
Field Service

ASTM D 1248 (1984; R 1989) Polyethylene Plasticddittg and Extrusion Materials
ASTM D 2854 (1989; R 1993) Apparent Density of Aeatied Carbon

ASTM D 2862 (1992) Particle Size Distribution ofdBular Activated Carbon

ASTM F 1139 (1988; R 1993) Standard SpecificatmmSteam Traps and Drains

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) ASE-18 (1971,
Int. Supple 19.5-1972, Errata 1974) Fluid Metetseif Theory and Application

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

ASME B16.1 (1989) Cast Iron Pipe Flanges and Fldrig#ings

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.5 (1988; Errata Oct 1988; B16.5a) Pipegés and Flanged Fittings
ASME B16.9 (1993) Factory-Made Wrought Steel Buttieg Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Weldamgl Threaded

ASME B16.15 (1985; R 1994) Cast Bronze Threadeiihgi Classes 125 and 250

ASME B16.24 (1991; Errata Jun 1991) Cast CoppesyRipe Flanges, Class 150, 300,
400, 600, 900, 1500 and 2500, and Flanged fittiG¢mss150 and 300

ASME B16.39 (1986; R 1994) Malleable Iron Threaégge Unions Classes 150, 250,
and 300

ASME B31.1 (1995) Power Piping

ASME B31.3 (1993; B31.3a; B31.3b; B31.3c) Chemklant and Petroleum Refinery
Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

ASME B40.1 (1991) Gauges - Pressure Indicating Dygile - Elastic Element

ASME PTC 19.3 (1974; R 1986) Instruments and ApipstePart 3 Temperature
Measurement

ASME PTC 21 (1991) Particulate Matter Collectiorument
ASME PTC 28 (1965; R 1985) Determining the Propsrtf Fine Particulate Matter

ASME PTC 38 (1980; R 1985) Determining the Concatiun of Particulate Matter in a
Gas Stream

AMERICAN WATER WORKS ASSOCIATION (AWWA) AWWA C7001990;
C700a) Cold-Water Meters - Displacement Type, Beodain Case

AMERICAN WELDING SOCIETY (AWS) AWS D1.1 (1994) Stetural Welding Code
- Steel

HYDRAULIC INSTITUTE (HI) HI-1.1-1.5 (1994) Centrifgal Pumps
HI 3.1-3.5 (1994) Rotary Pumps

INSTITUTE OF CLEAN AIR COMPANIES (ICAC) ICAC EP-71087) Gas Flow
Model Studies

ICAC G-1 (1972) Gaseous Emissions Equipment ProDetinitions and lllustrations
ICAC M-3 (1970) Gravity, Louver and Dynamic Mecheaii Collector Criteria

ICAC M-5 (1975) Standardized Method for ParticleeSDetermination and Collection
Efficiency

INSTITUTE OF ELECTRONIC AND ELECTRICAL ENGINEERS EE C57.12.01-89
General Requirements for Dry-Type Distribution d&walver Transformers

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVEAND
FITTINGS INDUSTRY (MSS) MSS SP-70 (1990) Cast I@ate Valves, Flanged and
Threaded Ends

MSS SP-80 (1987) Bronze Gate, Globe, Angle and Ckatves

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA NEMA
MG 1 (1993; Rev 1-1993; Rev 2-1995) Motors and Gatoes

NEMA ST20-86 Dry-Type Transformers for General Apation
NEMA WD 1-83 General Requirements for Wiring Dedce

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) NFPA 7(1996) National
Electrical Code

NFPA 91 (1995) Exhaust Systems for Conveying oféviats

NFPA 496 (1993) Purged and Pressurized Enclosaresiéctrical Equipment
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62.

63.

64.

65.

66.

67.

68.

69.

70

UNDERWRITERS LABORATORIES (UL) UL 5 (1995) Surfadéetal Raceways and
Fittings

UL 674 (1994; Rev thru Aug 1995) Electric MotorsdaBenerators for Use in Division 1
Hazardous (Classified) Locations UL 698 (1995; Reu March 1996) Industrial
Control Equipment for Use in Hazardous (Classifiedgations

UL 823 (1995) Electric Heaters for Use in HazardCisssified) Locations

UL 886 (1994; Rev thru Jul 1995) Outlet Boxes aittirfgs for Use in Hazardous
(Classified) Locations

UL 894 (1993; Rev 1995) Switches for Use in Hazasl(Classified) Locations
UL 900 (1994) Test Performance of Air Filter Units

UL 1002 (1994; Rev Jul 1995) Electrically Operat&ves For Use in Hazardous
(Classified) Locations

UL 67-88 Panelboards

UL 489-86 Molded-Case Circuit Breakers and Cir8rgaker Enclosures

1.2 SUBMITTALS

A. Approval is required for submittals with a “GA¥esignation; submittals having an "FIO"
designation are for information only. The followisball be submitted in accordance with
Contract Documents:

1.

Data

a. Groundwater and Vapor Extraction and Treatmepuifnent and Accessories; GA.
A complete list of equipment and material, incliglimanufacturer's descriptive data
and technical literature, performance charts amdesy catalog cuts, and installation
instructions. Spare parts data for each differembiof material and equipment
specified, after approval of detail Drawings andl later than one month prior to the
date of beneficial occupancy. The data shall ineladcomplete list of parts and
supplies, with current unit prices and source @ipsyt The data shall include the
trailer data including weight capacity and tow dgufation.

Drawings

a. Groundwater and Vapor Extraction and Treatmepuifnent and Accessories; GA.
Detail Drawings containing complete wiring and solagic diagrams and any other
details required to demonstrate that the systenbées coordinated and will
properly function as a unit. Drawings shall showgmsed layout and anchorage of
equipment and appurtenances, and equipment redatfpto other parts of the work
including clearances for maintenance and operation.

Instructions

a. Groundwater and Vapor Extraction and Treatmepifinent and Accessories; GA.
A copy of the instructions proposed to be framed posted.

Statements
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13

14

15

2.0

21

a. Testing and Inspections; GA. A proposed peréore test procedure, 30 days prior
to the proposed test date, containing a completeriion of the proposed tests and
sample locations, with calibration curves or tesutts by an independent testing
laboratory of each instrument, meter, and gaudeetosed in the tests. The test shall
not commence until the procedure has been approved.

5. Reports

a. Testing and Inspections; GA. Test procedurésrt fir starting test. Test reports in
booklet form showing all field tests performed tjust each component and all field
tests performed to provide compliance with the Bigetperformance criteria, upon
completion and testing of the installed system.n&ast report shall indicate the
final position of controls.

6. Operation and Maintenance Manuals

a. Groundwater and Vapor Extraction and Treatmepifinent and Accessories; GA.
Six complete copies of operation manual outlinimg $tep-by-step procedures
required for system startup, operation, and shutddle manuals shall include the
manufacturer's name, model number, service mapags list, and brief description
of all equipment and its basic operating featuges.complete copies of maintenance
manual listing routine maintenance procedures,iplesbreakdowns and repair, and
troubleshooting guides. The manuals shall inclugang layout, equipment layout,
and simplified wiring and control diagrams of thystem as installed. Operation and
maintenance manuals shall be approved prior toitrgicourse.

WELDING QUALIFICATIONS

A. Piping shall be welded in accordance with qigdiforocedures using performance qualified
welders and welding operators. Procedures and veetdhall be qualified in accordance with
ASME-18. Welding procedures qualified by others] arelders and welding operators
qualified by another employer may be accepted ewiied by ASME B31.1. The Engineer
shall be notified 24 hours in advance of teststhedests shall be furnished at the work site if
practicable. The Engineer shall be furnished a admualified procedures and a list of
names and identification symbols of qualified wetédend welding operators. The welder or
welding operator shall apply his assigned symbal iés welds using a rubber stamp or felt-
tipped marker with permanent weatherproof ink dieotmethods approved by the Engineer
that do not deform the metal.

DELIVERY AND STORAGE

A. All equipment delivered and placed in storagalldhe stored with protection from the
weather, humidity and temperature variation, did dust, or other contaminants.

FIELD MEASUREMENT

A. The Contractor shall become familiar with altaiks of the work, verify all dimensions in the
field, and shall advise the Contracting Officeraofy discrepancy before performing the work.

PRODUCTS
MATERIALS

A. Standard Products
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1. Material and equipment shall be the standardymts of a manufacturer regularly
engaged in the manufacture of the products. Itefagj@ipment shall essentially
duplicate equipment that has been in satisfacteeyat least 2 years prior to bid opening.
Equipment shall be supported by in-service orgdimirahat is, in the opinion of the
Engineer, reasonably convenient to the site.

B. Nameplates

1. Each major component of equipment shall havertheufacturer's name, address, type or
style, model or serial number, and catalog numbea plate secured to the equipment.

C. Equipment Guards
1. Belts, pulleys, chains, gears, couplings, ptajgcsetscrews, keys, and other rotating
parts so located that any person may come in glasémity thereto, shall be enclosed or
guarded. High-temperature equipment and pipingsatéd as to endanger personnel or
to create a fire hazard shall be guarded or cowsitbdinsulation of type specified for
service.
D. Material Quality
1. Equipment and materials shall be new and frem filefects. All equipment of the same
or similar type shall be of the same manufacturesughout the work. Standard
production materials shall be used wherever passibl
2.2 PIPE, FITTINGS, AND TUBING
A. Pipe, fittings, and tubing shall conform to fielowing:
1. Pipe
a. ASTM A 53, Type S, Grade A, standard weightcapper pipe, ASTM B 42,
2. Nipples
a. ASTM A 733, standard weight to match adjacepingj.
3. Pipe Fittings

a. Steel Pipe Fittings

= ASME B16.9 for butt-welding fittings; ASME B16.1bif socket-welding
fittings; and ASME B16.5 for flanged fittings.

4. Brass or Bronze Pipe Fittings

a. ASME B16.15, Class A, 862 kPa (125 pound). (i@5nd.)
5. Malleable-lron Pipe Fittings

a. ASME B16.3, type to match adjacent piping.
6. Unions

a. ASME B16.39, type to match adjacent piping.
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7. Flanges, Cast-Iron and Bronze
a. ASME B16.1 and ASME B16.24.
8. Pipe Threads
a. ASME B1.20.1.
9. Tube, Copper
a. Tube for Air, Water, Gas, and Drains, ASTM Ba&38ASTM B 88.
10. Other, Field Installed (Polyvinyl Chloride [PY)®ipe and Fittings
a. See Section 02610 and 15060
2.3. STEEL SHEET
A. Steel sheets shall conform to the following:
1. Zinc Coated (Galvanized).
a. ASTM A 527, ASTM A 528, or ASTM A 642, with genenaquirements

conforming to ASTM A 653, for dust collector casindpousing, and components.
Gauges specified are manufacturers' standard gauge.

2. Low-Carbon.

a. ASTM A 366 or ASTM A 569, for dust collector casgidiousings, and components.
Gauges specified refer to manufacturers' standandey

3. Corrosion Resistant.

a. ASTM A 167, Class 304 or 316. Gauges speciiéerito U.S. Standard Gauge.

2.4 THERMOMETERS

A. Thermometers shall conform to ASME PTC 19.3 witklls and temperature range suitable
for the use encountered.

25 VALVES
A. Valves shall conform to the following:
1. Gate Valves
a. Gate valves shall be all bronze (ASTM B-62) wibdge disks for sizes 2-inch and
less; iron body, bronze mounted as specified in AW®BO00 for sizes 2-Y¥2 inch and
larger, unless specified otherwise. Valves gretten 12-inch in size shall be
provided with handwheel. Gate valves shall be QriMueller, or approved equal.

Plastic gate valves shall be PVC, flanged connedtipe with Viton seals. Valves
shall be Asahi, or approved equal.

2. Ball Valves
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a. Stainless Steel Body Ball Valves. Ball valvieslkbe manufactured with double
seals and single piece body construction, equippdstainless steel body, type
316 stainless steel ball and stem, and TFE sedlseat. Motorized and manual ball
valves shall be manufactured by Jamesbury, Wongekakins or approved equal.

b. Plastic Body Ball Valves. Plastic body ball \edwshall have heavy duty PVC body.
The valves shall be furnished with wrench type aperhandles and shall have true
union type end connectors. Valves shall be Chengpears, or approved equal.

3. Butterfly Valves

a. Butterfly valves shall be lug type, cast irorPMC body, depending on service. Cast
iron valves shall have aluminum bronze disk, sesisisteel stem, Viton seat, class
150. PVC butterfly valves shall have PVC disc,rdtzs steel stem, Viton seat, class
150.

4. Air Sample Taps

a. Atall points shown on the Drawings, connectifimsair sample taps shall be made.
Taps shall be securely supported and located aigbktiengths of pipe that provide
a length of 5 to 10 pipe diameters before the Téye. outlets shall be located so that a
canister of approximately 1 gallon could be plaadfhcent to the tap.

2.6 ELECTRICAL WORK

A. Electrical motor-driven equipment specified $ia provided complete with motors, motor
starters, and controls. Electrical equipment arihgishall be in accordance with these
requirements, UL requirements for all panel world ghe NEC (as a minimum) requirements
for trailer equipment wiring. Electrical characttigs shall be as indicated or specified. Motor
starters shall be provided complete with therma&rtmad protection and other appurtenances
necessary for the motor control specified. Eachomsitall be of sufficient size to drive the
equipment at the specified capacity without exaegtlhe nameplate rating of the motor.
Each motor shall be sized for temporary excursibas,pump or blower runout. Automatic
control and protective or signal devices requiratkiie operation specified and any control
wiring required for controls and devices specitied not shown, shall be provided. Motors
shall conform to NEMA MG 1, with TEFC enclosures.

1. Raceway, Fittings, and Supports

a. General. Conduit shall be provided for powentml, instrumentation, grounding,
lighting, receptacles, and signaling systems.

2. Raceway

a. Exposed conduit shall be threaded, galvanizgid, steel conduit. Minimum size
shall be 3/4-inch. Threaded hubs with groundindhats and nylon insulating
collars, shall be used to connect the conduit thosares. Unions shall be
galvanized, ferrous alloy type. Threadless fittiags not acceptable. Running
threads shall not be used in lieu of conduit nipple

b. Liquidtight, flexible steel conduit shall be foed from spirally wound, galvanized
steel strip with successive convolutions secunaigriocked and jacketed with
liquidtight, plastic cover. Minimum size shall b&3nch. Fittings for liquidtight
conduit shall have cadmium-plated, malleable irodyband gland nut with cast-in
lug, brass grounding ferrule threaded to engagduibspiral and O-ring seals
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around the conduit and box connection and insuldibexht. Forty-five and 90-
degree fittings shall be used where applicable.

3. Boxes

a. Boxes for use outdoors and in process areash&hhot-dip, galvanized cast ferrous
alloy type FD with integrally cast-threaded hubsdonduit entry. Boxes larger than
FD boxes shall be welded steel and hot-dip gaheathi&dter fabrication or fiberglass,
rated NEMA 4X. Conduit bodies shall be ferrous yltgpe with screw taps for
fastening covers. Gaskets shall be made of neoprene

4. Raceway Supports
a. Hot-dip galvanized framing channel shall be useslipport groups of conduit.
Individual conduit supports shall be one-hole gaized malleable iron pipe straps
with galvanized iron clamp backs and nesting badksre required. Ceiling hangers
shall be adjustable, galvanized carbon steel rodédra. Straps or plumbers tape are
not acceptable. Hanger rods shall be 1/2-inchhadlatd rod.
B. Conductors, Wire, and Cable
1. General
a. Conductors, wires, and cable shall be providegdwer, control, lighting,
receptacles, instrumentation, grounding and siginaliits. The quantity and size of
conductors shall be as specified.
2. Power, Control and Lighting Conductors
a. Power and control conductors shall be singlelaotor, stranded, annealed copper
with 600-volt THWN/THHN polyvinyl chloride (PVC) isulation, Okonite,
Okoseal-N; CABLEC; or approved equal.
3. Lighting and Receptacle Circuit Conductors
a. Conductors for lighting and receptacle circshtall be single conductor, annealed
copper with 600-volt THWN/THHN PVC insulation. Nd2 AWG shall be solid
conductor. Minimum conductor size shall be No. M @.

4. Grounding Conductors

a. Grounding conductors shall be concentric strandenealed bare copper. Cable size
shall be as specified or as required by the NEC.

5. Instrumentation and Signal Cable
a. Cable for instrumentation and signal circuitlisha twisted shielded pair, No. 16
AWG 7-strand copper with 300-volt PVC insulatio®0lpercent aluminum-Mylar
tape shield, No. 18 AWG tinned copper drain wird axerall PVC jacket, Dekoron
1852 or approved equal.

6. Splicing and Terminating Materials

a. Connectors: Connectors for stranded conduchaiize tool applied, tinplated
copper, compression type of the correct size anéjpfiroved for the application.
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= Connectors for wire sizes No. 10 AWG and smalledidie nylon self insulated,
ring tongue or locking-spade terminals. Conneclorsvire sizes No. 8 AWG
and larger shall be one-hole lugs up to size No. 3/

= AWG and two-hole or four-hole for size 4/0 AWG dadyer. Mechanical
clamp, dimple, or screw-type connectors are not¢ptetble. 480-volt motor
terminations shall be made using bolt connectedddgonnectors and factory
engineered kits consisting of heat shrinkable, pel§ic insulating material with
high dielectric strength mastic sealant. Termimatibsolenoid valves, 120-volt
motors, and other devices furnished with pigtaidie shall be made using self-
insulating, tubular compression connectors.

b. Terminal blocks: Terminal blocks shall be praddor external control and power

wires size 10 AWG and smaller. Terminal blocks kbal600 volts, heavy-duty,
rated 20 amperes for control and 30 amperes foepow

7. Wire Markers
a. Wire markers shall be white shrink tubing, ThefibrMarker System (TMS) by
Raychem Co., or approved equal for conductors NAWG and smaller and
locking tab cable markers, W.H. Brady Co., or apptbequal, for conductors No. 8
and larger. Letters and numbers identifying eactdootor shall be machine printed
in permanent black ink.
C. Wiring Devices
1. General
a. Receptacles, plugs, switches, and appurtenahedise provided as specified on the
Drawings. Wiring devices shall be UL approved fog turrent and voltage specified
and shall comply with NEMA WD-1. Receptacles andtshes shall be commercial
grade.
2. Receptacles
a. All 120V receptacles shall be ground fault dirtnterrupter (GFCI) type, rated 125

volt, 20 ampere. Receptacles shall be housed artecal weatherproof "while in
use" enclosure. Thomas and Betts WTG100-CV or ajggirequal.

3. Switches

a. Switches shall be 20 amp, switch type with wesgtioof cover and operating
handle, Bryant, Leviton or approved equal.

D. Individual Motor Starters
1. General
a. Unless otherwise specified, individual motortsta shall be combination type with
molded case motor circuit protector, 3-pole, 600-%& contactor, and three
overload relays, NEMA Size 1 minimum. Each motartstr shall be individually

enclosed, unless otherwise noted.

2. Enclosures
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a. The door of the motor starter enclosure shaihtezlocked with an externally
operated disconnect handle, lockable in the opsitipn. Enclosures shall be
NEMA 3R for outdoor and process areas.

3. Motor Branch Circuit Protection

a. Molded case motor circuit protectors shall bgmegic trip only with trip settings
adjustable over a range of 700 to 1300 percenteofull load current of the motor
served. The motor circuit protector, in conjunctigith the starter, shall be rated to
interrupt 22,000 amperes (symmetrical) unless atiserspecified.

4. Overload Relay

a. Ambient compensated overload relays shall betailiic type with separate heaters
for each of the three poles. Reset for individualtglosed starters shall be
accomplished with a reset pushbutton located omilitedoor exterior. Reset on
group mounted starters shall have a reset on tbdaad relay block. The overload
relay shall be a Type A with an adjustable tripngof plus or minus 15 percent. A
normally open, alarm contact shall be providedrendverload relay to actuate when
an overload occurs.

5. Control Circuits

a. Control power transformers, fuses, and conewlaks shall be provided as
specified. Two control transformer primary fuseged to interrupt 200,000 amperes
at 600 volts, shall be provided on all motor stact&ach motor starter shall be
provided with one control circuit secondary fuseedato interrupt 10,000 amperes at
250 volts and sized at 125 percent of the conirouit full load current. Control
circuit shall be 120 V with grounded leg.

6. Wiring

a. Conductors shall be switchboard type and rafedegrees C above ambient
temperature. Conductors shall be identified withriambers as specified.

E. Electrical Control Devices
1. Control Devices

a. Pushbuttons: Pushbuttons shall be flush hesdyhduty, 600 volts, 10 amperes,
continuous with NEMA rating to match enclosure typeushbutton operators shall
be red for stop functions and black for all otherdtions. Escutcheon plates shall be
as specified on the Drawings.

b. Selector Switches: Selector switches shall laeyeuty, with NEMA rating to
match enclosure type, rated 600-volt, 10-ampenatjirmaous. Switches shall be
provided with contact blocks and number of posgias required to perform the
specified operations. The escutcheon legend shalbklspecified on the Drawings.

c. Indicating Lights: Indicating lights shall beetpush-to-test transformer type with 6.3
volt lamps. They shall be NEMA 13, heavy-duty,ighit. The escutcheon and lens
color shall be as specified. DC indicating lightsi§be the full voltage type. DC
lamps may be tested as a group using a commontishputton. Unless otherwise
specified, indicating lights shall be equipped withored lenses in accordance with
the following schedule:
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Color Function Example

Red Alarm Equipment failed, motor stopped
Amber Normal Motor running

Green Normal Equipment ready

Blue Auto Mode Equipment control in automatic piosit

d. Control Stations: Unless otherwise specifieahtia stations shall be NEMA 4X for
process areas and outdoor locations, Allen BraBldletin 800H, Crouse-Hinds
NCS series, or approved equal.

2. Control Relays

a. Logic Level Switching Control Relays: Controlays used for switching solid-state
logic and signal circuits shall be Potter Blumfiskelies KUP, Schrack Series RA, or
approved equal. Relays shall have a minimum o&t&®eDT, gold-flashed, fine
silver contacts rated 3 amps resistive at 120 viadloor 8 volts DC. Relay shall be
plug-in type with heavy-duty, barrier-protectedeseterminal sockets and clear
polycarbonate dust cover with clip fastener. AC sledhall have neon lamp
indicator wired in parallel with coil.

b. Timing Relays: Solid state timing relays shalgulse-count type using a high
frequency RC oscillator and integrated circuit deuarfor timing. Electrolytic
capacitors shall not be used in the timing circuits-delay, off-delay, and single-
shot timing models shall be available. Timer shedlet in 0.03 seconds or less.
Timer accuracy shall be plus or minus 2.0 percedeunormal conditions. The
timing relay shall have two NEMA Form-C timed caetga Solid state timing relays
shall be Agastat, STA series, or approved equal.

3. Elapsed Time Indicators:

a. Elapsed time indicator shall be panel-mountedresettable, six digit, hour
indicator, rated 120 volts AC, 60 hertz. Elapsetktindicators shall be provided for
all motors 5 HP and above.

4. Fuses

a. Circuits shall be fused. Fuses shall be 1/41#linch. Fuses on 120V AC circuits
shall be ceramic tube type with 10 amperes intéimgpapacity at 125 volts and
neon blow fuse indicator lamps. Fuse holders f@A1AC shall be draw-out type
and molded from melamine plastic. Fuses for 24Vdd€uits shall be fast-acting
glass-tube type rated 1/8 amp for 4-20 mA loops&adp for the power supply to
individual instruments. Contractor shall providelamstall 10 percent additional
terminal blocks and fuse holders of each type requi

F. Grounding Material
1. Ground Rods
a. Ground rods shall be copper-covered steel,ri@M-diameter, and 10 feet long. Rods
shall have threaded type, removable caps so thetg®rn rods of the same diameter

and length may be added where necessary.

2. Compression Connectors
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a.

Compression connectors shall be cast coppeaasfattured by Thomas and Betts,
or approved equal.

3. Bolted Connectors

a.

Bolted connectors shall be Burndy, O.Z. Gedonegpproved equal.

G. Lighting Fixtures

1. Lighting fixtures shall be as specified on th@ings.

H. Distribution Equipment

1. Panelboards

a.

Panelboards shall be circuit breaker, dead fyqat with bus bar construction.
Panelboards shall be composed of individually mediircuit breakers designed to
be removed without disturbing other breakers.

Bus shall be copper and shall have a curreinigras shown on the panel schedules
sized in accordance with UL 67. Panel fault withdtaating shall be equal to the
interrupting rating of the smallest circuit breakethe panel.

Panelboards shall be provided with a separatengr bus and a full capacity neutral
bus. Neutral bus shall be mounted on insulatedistéwith removable link
connector to ground bus. No neutral bus is requisethe 480 VAC panel.
Panelboards shall be Westinghouse, Square D, at.equ

2. Circuit Breakers

a.

Circuit breakers shall be molded-case type pexifor the current ratings and pole
configurations specified on the panelboard schediiteuit breakers rated 120/208
volts and 120/240 volts AC shall have a minimuneinipting current rating of
10,000 amperes (symmetrical) at 240 volts AC. Qlilcreakers rated 480 volts AC
shall have a minimum interrupting current ratin@26f000 amperes (symmetrical) at
480 volts.

Panel mounted circuit breakers shall be boltyps.
Circuit breakers shall be listed in accordanith WL-489 for the service specified.
Load terminals of circuit breakers shall be sdkks connectors.

Circuit breakers and panelboards shall be ptediiche same manufacturer.

3. Dry-Type Transformers

a.

Transformers shall conform to IEEE-C57.12.01dhcb06. The voltage, frequency,
number of phases, and kVA rating shall be as sieecif

Transformer coils shall be copper. Transfornméiscl5 kVA and below shall be
resin encapsulated and shall be isolation typeyigirog shielding from harmonics.

Transformers shall have electrically isolateidnpry and secondary windings.
Primary and secondary winding configurations sbalbs specified. Provisions shall
be made to permit separate grounding of the necraductor and the enclosure.
Single-phase transformers shall be the four wintlype.
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d. Transformers 15 kVA and above shall be provigétd two 2 1/2 percent full
capacity taps above normal voltage and four 2 &f2ent full capacity taps below
rated voltage on the primary winding.

e. Terminal compartments shall be sized to pemnihination of cables specified.

f.  Terminal connections shall be made in the bottioinad of the enclosure. The
terminals shall be copper and sized for the catdeified.

g. Transformers rated 15 kVA and smaller shall twvided with weatherproof,
nonventilated enclosures.

Nameplates

1. Nameplates shall be made from laminated pheptdstic. The nominal size of the
nameplates shall be 3/4 inch high by 2 inches Iblagneplates shall have black
backgrounds with 3/16-inch white letters. If abbations are required because of space
limitations, abbreviations shall be submitted te @onstruction Manager prior to
manufacture. Nameplates shall be fastened usifigeggling stainless steel screws. The
use of adhesives will not be permitted on the detsif enclosures.

Air Flow Indicating Transmitter

1. Air flow indicator shall be thermal dispersigmpé with single point probe. Probe shall
include two RTD's with a heating element to gereeeatrue mass flow reading which

includes temperature correction. Unit shall be opcocessor based with 4-20 mA output

and local digital display of airflow in scfm. Acaay shall be +3% of reading with
repeatability . Unit shall use 115V AC input poveerd shall be housed in a NEMA 4
enclosure. Air flow indicator shall be FCI, ModeF88, or approved equal.

Process Switches
1. Unless otherwise specified, switches shall cgnagih the following requirements:

a. Contact outputs used for alarm actuation sleatirdinarily closed and shall open to
initiate the alarm, unless otherwise shown on thenings.

b. Contact outputs used to control equipment dtebrdinarily open and shall close to
start the equipment.

c. Contacts monitored by electro-magnetic deviceh s mechanical relays shall be
rated NEMA ICS 2, designation B300.

2. Level Switch (Conductance Type)

a. Level switch shall be of the conductance-typth wiainless steel rod or wire
suspended stainless steel electrodes. Electrdithg fithall be an epoxy-coated and
gasketed cast aluminum housing of suitable cordigpm for the application. Probes
shall be Charles F. Warrick Co., or approved equal.

b. Induction relays shall be two winding type. Setary potential shall not exceed 12
volts

c. AC and short circuit current shall not exceedriiiamperes. Level switches shall
be Warrick Series 16DM, or approved equal. Probgmtentially explosive areas
(all holding tanks) shall use intrinsically saféases, Warrick Series 17, or approved
equal.
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2.7

3. Flow Switch

a.

b.

Contact outputs shall be vane actuated fotair ON/OFF indication. Snap-action
switches shall be housed in a NEMA 4 enclosure SRIAd 5A at 220V AC

minimum.

Process connection shall be 1-1/2-inch NPT tedavith 316 S.S. wetted parts.

4. Pressure Switch

a.

Pressure switches shall be the diaphragm pigpenwith wetted materials as
recommended by the switch manufacturer. Switchralsseshall be hermetically
sealed snap-action switch with fully adjustablgeg#tt and reset point adjustments.
Switch shall be provided with 1/2-inch NPT procesanection and one 3/4-inch
conduit connection. Switch assembly housing staltdst-aluminum rated types 3,
4, and 7D per NEMA ICS6. Contractor shall seleetsgure switch so that setpoint
falls between 50 and 75 percent of maximum rangg@réximate setpoint and reset
point shall be indicated on scales. Repeatability sensitivity shall be 1.0 percent of
operating range or better. Pressure switches k@a&@IOR Inc., United Electric,

Ashcroft, or approved equal.

L. Indicating Gauges

1. Temperature Indicators

a.

Temperature indicators shall be industrial qudli-metal thermometers. Accuracy
shall be 1 percent of span. Dial size shall becB-ind head shall swivel to facilitate
viewing. External adjustment shall be provideddalibration. Dial shall be suitable
for mounting outdoors and be fluid-filled. The tesnature range shall be 50 to 300
degrees Fahrenheit. Gauge shall be Ashcroft SEtie®eksler Type AF, or

approved equal.

2. Pressure Gauges

a.

Pressure gauge scales shall be selected sbehairmal operating pressure falls
between 50 and 80 percent of full scale. Gaugdstsh&-inch, 270 degree
movement, 0.5 percent accuracy full scale, andisigitfor bottom mounting.
Gauges shall have a 316 S.S. burdon tube. All gasigall have shatterproof glass
and a 1/2-inch NPT bottom connection, and pherualges.

M. Multipoint Recorder

a.

Recorder shall be six-channel multi-color, mcozessor based, annotating-type
printing recorder. Recorder shall accept 4-20 mA-6lV DC inputs, and be
powered by 120V AC. Recorder shall print, on thigathart: input description;
chart scale data; time; and chart speed. Calibictad width shall be 100 mm.
Chart drive shall have adjustable speeds of 5 o per hour. Recorder shall be
Chessell Model 346 with Z-fold cassette, or appdoggual with handheld terminal

for recorder configuring.

EXTRACTION AND TREATMENT EQUIPMENT

A. Vapor Extraction and Treatment System
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Unit shall consist of a moisture separator wigtharge pump and level controls,
extraction blower, heat exchanger, quench and icaastubber, and all associated
appurtenances and controls for a complete extraetiol treatment unit.

Vapor Extraction System Emissions Control Skid

a.

Performance of equipment shall be as indicAst.process gas ductwork shall
comply with ANSI 9.3 and NFPA 91. Air and watepipig shall comply with
ASME B31.1.

Controls, interlocks, instruments, status intiacalights, and other devices required
for operation and observation of equipment staliadl be assembled on an enclosed
panel with key locked door. Panel shall be facesyembled, connected to
equipment, and mounted on unit. Equipment shafirbgided with safety rails and
stairs, as required.

Specific Skid Mounted Equipment

a.

The following equipment shall be provided fog thapor extraction and treatment
system. These requirements indicate the minimubetprovided. To the extent
possible, the Contractor shall supply manufactarstandard, off-the-shelf products.
Where alternate products may fulfill the intentlése requirements, the Contractor
shall notify the Engineer and submit data for tbegible equipment replacement and
obtain the Engineer’s approval.

All equipment on the trailer shall be wired bg tContractor to a main control and
power panel. The entire extraction and treatmeittslnall obtain power from the
onsite power supply. The plug will be connected foxed receptacle near the vapor
extraction area pipeline header.

Air/Vacuum Release valves shall be designeditoraatically release/ingress large
amounts of air during continuous operation. The&ahall consist of a cast iron
body and cover and stainless steel float. All valsiall be installed with isolation
gate valves the same diameter as the inlet ofithrelaase valve. Valve sizes shall
be as shown on the Contract Drawings. Acceptableufaaturers are Apco, Val-
Matic, or approved equal.

The moisture separator shall provide for theaeahof 99% of all water particles in
the incoming air stream which equal or exceed 1d¥onis in diameter. The separator
shall be provided with mounting stand, condensat@oval tank, drain valves, level
switches, packing supports, packing, internallaiwfdirector piping, and packing
removal/replacement access port. The moisture agpashall have a capacity of 10
gallons and a maximum rated flow of 250 scfm, aea&lEG&G Rotron MS200D of
equivalent.

A condensate pump shall be installed to peradlgipump accumulated liquid from
the moisture separator to an outside collectiok.t@ihe pump shall be a single stage
centrifugal pump with an electric motor. The punguéing shall be cast iron and
impeller shall be steel. The shaft seals shall &#om®. The motor shall be %2 hp, 3-
phase, TEFC.

The vacuum blower shall be rotary positive diggiment type, two lobe involute

design, complete with all accessories as needezlbldwer shall deliver a minimum
of 250 scfm of free air when operating at nomimahy 7.5” Hg (100 in H20)
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vacuum inlet, and 2 PSIG outlet pressure. Air vehtll be located between the
seals and the impeller chamber to relieve excegsgsure on the seals.

The blower shall be provided complete with motolet and discharge silencers,
vacuum relief valve, inlet filter, field adjustatitdet vacuum relief valve, flexible
inlet and discharge connectors, and sound encleated to provide not over 75
dBA at 20 feet from the unit. Sound enclosure sinalude screened air inlet
louvers, cooling fan as required, and high tempeeaswitch.

Blower shall be mounted in the horizontal positiBiower shall be V-belt driven.
Blower shall be equipped with internal thrust cohto prevent thrust transmitted
from the driver to the blower impellers.

Blower motor shall conform to the following requinents, in addition to those
specified herein;

Horsepower Not less than 7.5

RPM Approx. 2,365

Voltage 200 or 208

Phase Three

Hertz 60

Insulation Class

Enclosure TEFC

Ambient Temperature 96

Nameplate Efficiency 91% (Minimum)

The above information shall be stated on the marufar's motor nameplate. The
blower shall be a ROOTS model 36 URAI or equivalent

Motor shall be a TEFC energy efficient, severe duabtor. It shall have Class F
insulation with a Class B temperature rise andl $teale a service factor of 1.15. The
B-1 motor shall be designed to comply with a minimoameplate efficiency of

91%. Internal surfaces shall be coated with a civesresistant epoxy paint. The
efficiency shall be determined by the dynamitet testhod, IEEE 112, Method B.
Energy efficient, severe duty motors shall be USdvie Baldor, or an equal
approved by the Engineer. A 3-year parts warranatgquired by motor
manufacturer.

2.8 GROUNDWATER TREATMENT EQUIPMENT

A.

The groundwater extraction treatment system istssf the following components
1. Submersible Well Pumps

a. The pump shall be able to obtain a 5 gpm flowentroducing 100ft of head. The
pump manufacturer shall be Grudfos, or approvedvatgnt. The submersible
pump shall be controlled with a variable frequeddye to achieve the low flows
and prevent the well from running dry.

2. Treatment System
a. Hydrogen Peroxide and Ozone Treatment Systedm. system shall combine ozone
and hydrogen peroxide to destroy groundwater cointams in a continuous flow

reactor. The system utilizes multiple reagent itipecpoints and mixers to maximize
contaminant destruction in a waste-free procesg system shall be skid mounted,
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PLC controlled for unattended operation, and ecgappith controls for fail-safe
operation. The system shall be a Applied Proceshiiology Inc, HIPOx HCU or
Engineer approved equivalent.

b. Liquid Phase Granular Activated Carbon. Thesgkshall consist of a system of two
canisters containing liquid phase granular activarbon to cause the processed
water to pass through a uniform depth of materidhe flow direction. Canisters
shall be designed to assure that the adsorbenwitidze uniform, full and free of
voids or thin spots and supported and containgadeent movement, pulverizing,
abrasion, or dusting of the adsorbent and easyudinecharging without special
facilities or tools. Adsorbent units shall be setlieak-tight in a bulkhead forcing
all gas to pass through the adsorbent bed. Trarlzetst unit shall provide the
equivalent capacity of the following:

=  GAC Units (2) — Baker Filtration Kleen.Water 110emjuivalent
= Diameter/Height = 32"/46"

= Carbon/Weight = 500 Ibs

= Inlet/Outlet = 2"/2"

= Max Rated Flow = 25 gpm

= Max Operating Pressure = 10 psi

PAINTING AND FINISHING

A. Equipment and component items shall be factoimgd and finish coated with the
manufacturer's standard finish. Color on finisht&tall be white. Items shall have weather
resistant finish. Damaged finish surfaces shalidii@ished with an identical type of finish
used at the factory.

EXECUTION

INSTALLATION

A. Work shall be installed as indicated and in adaace with manufacturer's diagrams and
written instructions. A factory installation spdisashall be at the site for installation and
startup of the vapor extraction and treatment eqaif.

OPERATION AND PERFORMANCE REQUIREMENTS

A. Vapor and groundwater extraction control equiptrehall process and remove pollutants
from the soil and groundwater, respectively, witheéfluent that will conform to EPA and
other federal, state, and local regulations.

B. The Contractor shall operate and maintain th& Bfraction and treatment system in
accordance with Sections 15010 and 15130.

TESTING AND INSPECTIONS

A. System Operational Test
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1. Upon completion and prior to acceptance of ttogegt, the dual phase extraction control
equipment and monitoring system shall be testedtaordance with approved procedure
to demonstrate indicated performance. A factorstigtespecialist shall be at the site to
direct and monitor startup and testing of the eangipt. The Contractor shall notify the
Engineer 14 days in advance of the test date. Tmractor shall furnish all instruments
and personnel required for the tests. The Contratiall submit the applicable test
procedures and sampling locations to the Governifoemipproval. Electricity and water
will be furnished by the Owner/Engineer.

B. Retesting

1. If any deficiencies are revealed during testhsieficiencies shall be corrected and the
tests reconducted.

3.4 FRAMED INSTRUCTIONS

A. Framed instructions containing wiring and cohttiagrams under glass or in laminated
plastic shall be posted where directed. The instms shall show wiring and control
diagrams and complete layout of the entire sysém.instructions shall include, in typed
form, condensed operating instructions explainireyentive maintenance procedures,
methods of checking the system for normal safeatjmer and procedures for safely starting
and stopping the system. The framed instructionfi bk posted before acceptance testing of

the system.
35 MANUFACTURER'S FIELD SERVICE

A. Installation
1. Services of a manufacturer's representativeisvb@perienced in the installation,

adjustment, and operation of the specified equipirsleall be provided. The
representative shall supervise the installing, gijg, and testing of the equipment.

B. Training
1. The Contractor shall conduct training courseofoerating staff as designated by

Engineer. The training period, of a total of 16 fsoof normal working time, shall start
after the system is functionally completed, bubpto final acceptance tests.

2. The field instructions shall cover all of therits contained in the operating and
maintenance instructions, as well as demonstratibngutine maintenance operations.

3. The Engineer shall be notified at least 14 gmiar to date of proposed conduction of
training course.

3.6 ELECTRICAL EXECUTION AND TESTING
A. Raceway, Fittings, and Supports
1. General
a. The Contractor shall limit the number of direntil changes of conduit to a total of
not more than 270 degrees in any run between puitd Signal conduits which

contain signal wires up to 30 volts shall be gaixed rigid steel. Signal conduit
shall be separated from AC power and control casdyy a minimum of 12 inches.
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B. Exposed Conduits

1.

Metallic conduit shall be assembled to providmatinuous ground path. Joints shall be
made with standard couplings or threaded unionsdBand offsets shall be made with a
hickey or conduit bending machine or shall be factrerformed bends. All metallic
conduit terminations to metallic and fiberglass éoxhall use grounding type, threaded
hubs. The hubs shall be bonded together.

Exposed conduit shall be run on supports spacethore than 10 feet apart and shall be
constructed with runs parallel and perpendiculawadls, structural members, or
intersections of vertical planes and ceiling. Nadwit shall approach closer than 6
inches to any object operating above 30 degrees C.

Liquidtight, flexible steel conduit shall be dsier the final connection to equipment,
devices, and instruments where flexibility is reqdi The length of liquidtight flexible
steel conduit shall not exceed the lesser of 1Bgithe trade diameter of the conduit or

36 inches.

C. Conductors, Wire, and Cable

1.

2.

3.

General

a. Raceway construction shall be complete, cleaaredi protected from the weather
prior to wire and cable being installed. Pullingevand cable into conduit shall be
completed without damaging or putting undue stagsthe cable insulation.
Soapstone, Talc, or UL listed pulling compoundsaareeptable lubricants for
pulling wire and cable. Grease is not acceptabjéomNpull rope shall be pulled
through the conduit immediately after concrete p&ach power, control, signal,
and instrumentation conductor shall be identifiedach terminal to which it is
connected utilizing the wire markers specified abov

600-Volt Conductor and Cable

a. Slack shall be provided in junction and pull @@xSlack shall be sufficient to allow
cable or conductors to be routed along the walth®box. Conductors crossing
hinges shall be bundled in groups not exceedingritlshall be so arranged that they
will be protected from chaffing when the hinged nbemis moved.

b. Raceway fill limitations shall be as definedMiC and the following:

= Lighting and receptacle circuits may be togetheéhasame conduit in
accordance with derating requirements of the NE@wétrer, lighting and
receptacle circuits shall not be in conduit witheagtcircuits.

= Solid wire shall not be lugged nor shall electrigpiting connectors be used on
any except for solid wires in lighting and recejagrcuits. Lugs and
connectors shall be installed with a compressioh to

Signal and Instrumentation Cables

a. Signal and instrumentation circuits shall beasrindividual shield twisted pairs.
Terminal blocks shall be provided at cable juncfienrunning signal leads and
shield drain wires. Each conductor shall be idedifit such junctions. Shields shall
be grounded at one end only. Contractor shall @k the shield and tape or use
shrink tubing to isolate the ungrounded end.
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Wiring Devices

1. Switches and receptacles shall be mounted iff tii2 boxes. Unless otherwise
specified, switches shall be mounted 48 inches allos floor. Receptacles shall be
mounted 48 inches above the floor in process aed®utdoors unless otherwise
specified.

Individual Motor Starters

1. Individual motor starters (if required) shallimeunted with the operating mechanism 48
inches above the finished floor unless otherwiseidied. The Contractor shall size the
overload heater elements to the nameplate full &sagderes of the motor served. Motor
circuit protectors shall be adjusted to the loveesting not causing false tripping.

Grounding

1. Electrical equipment and enclosures, metal surfateguipment, and metal structural
members shall be grounded. Grounding system shadtdvided in compliance with the
NEC and as specified on the Drawings. The dual@katgaction system shall be
supplied with grounding connector wire. The wiralshave a permanent lug attached,
which will be bolted to permanent ground rods ithsthby the Contractor at each
extraction area.

2. Embedded and buried cable connections shall be imadast copper compression
connectors utilizing diamond or hexagon dies ahdrad compression tool for wire sizes
2 AWG and smaller and a hydraulic pump and compyadtead for wire size 2/0 AWG
and larger. Exothermic (Cadweld) connections may bk used. Exposed ground
connections shall be made by bolted connectorsogggrounding conductors shall be
supported by noncorrosive metallic hardware atat-fiatervals or less.

3. Grounding conductors entering enclosures shalldmeléd together to the enclosure if it
is metallic and to metallic raceway within termingtat the enclosure. Metal surfaces
shall be cleaned prior to making grounding conoestiand bonds.

4. The ground rod in each vapor extraction pipelinengtion box shall be connected to
the system electrical system ground wire with thpor system ground wire. The
electrical system ground wire shall bond to allipqment on the trailer.

Lighting Fixtures

1. The location and type of fixtures and receptale shown on the Drawings. Raceways
and wire shall be provided from the fixtures, swés, and receptacles to the lighting
panel in accordance with the NEC. Fixtures lab&beaquire conductors with a
temperature rating exceeding 75 degrees C shablieed to circuit conductors in a
separately mounted junction box. Fixture shall tbenected to junction box using
flexible conduit with a temperature rating equabtayreater than that of the fixture.
Labels and marks, except the UL label, shall beorexd from exposed parts of the
fixtures. Fixtures shall be cleaned when the pitdgpeady for acceptance.

Panelboards

1. The Contractor shall type in the circuit desioips on the circuit directory as shown on
the final record Drawings or panel schedule.

Electrical Testing
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1. Prior to energizing the electrical circuits, tests shall be performed as specified. Unless
otherwise specified, a 1000-volt megohmmeter dimllised for resistance
measurements. The measurements of the tests shaltbrded on the specified forms
and provided in accordance with paragraph TESTINORMS.

a.

Insulation Resistance Measurements - Generahitnsn resistance measurements
shall be made on conductors and energized paeiectiical equipment. Minimum
acceptable values of insulation resistance shah laecordance with the applicable
ICEA, NEMA, or ANSI standards for the equipmentnoaterial being tested, unless
otherwise specified. The ambient temperature athvimsulation resistance is
measured shall be recorded on the test form.

2. Conductor and Cable Tests

a.

The phase-to-ground insulation resistance beatheasured for all circuits 120 volts
and above except lighting circuits. Measurementg beamade with motors and
other equipment connected. Insulation resistanasaorements shall be recorded in
a format similar to Form 11500-A. Insulation witssistance of less than 10
megohms is not acceptable.

3. Motor Tests

a.

The Installed Motor Test Form, 11500-B, shaltbmpleted for each motor after
installation. All motors shall have their insulaticesistance measured before they
are connected. Motors 50 HP and larger shall Haeie insulation resistance
measured at the time of delivery as well as whew dre connected. Insulation
resistance values less than 10 megohms are nqitabte

J. Instrumentation Testing

1. Test Equipment

a.

Test equipment used to simulate inputs andeagalits shall have a rated accuracy
at the point of measurement at least three timeatgr than the component under
test. Each test instrument shall be calibrated poithe commencement of a testing
activity and at the completion of a testing acyiviCertified calibration reports
traceable to the National Bureau of Standards Sleaithcluded with the test report.

2. Testing Stages

a.

Each instrument loop shall be tested in theWdhg sequence: wiring and piping;
individual components; individual loops; loop comssibning; and system
acceptance. Testing of the wiring and individu@hponents shall be completed
with certified test reports provided to the Constian Manager prior to
commencement of individual loop testing, which sbalcompleted with certified
test reports provided to the Construction Manggir to commencement of loop
commissioning.

=  WIRING AND PIPING TESTING: The following tests shale performed on
each instrumentation and control system cable sTa&wsill be end-to-end test of
installed cables with the ends supported in freenatt adjacent to any grounded
object. Test reports shall be made and providededengineer.

Continuity tests shall be performed by measuringishield loop resistances of
each signal cable as the wires, taken one at a éirmeshorted to the channel
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shield. No loop resistance measurement shall vamdre than £ 2 ohms from
the calculated average loop resistance value.dtisnlresistance tests shall be
performed by using a 500 volt megohmmeter to meathdr insulation
resistance between each channel wire, between ehaire and the channel
shield, between individual channel shields in atidlidnnel cable, between each
individual channel shield and the overall cablekhin a multichannel cable
between each wire and the ground, and betweenségeld and ground. Values
of resistance less than 10 megohms will be unaabépt

INDIVIDUAL COMPONENT CALIBRATION AND TEST: Each insument,
except as noted below, shall be calibrated, inmazrwe with the manufacturer's
recommended procedure, on-site by an instrumehhieian who, by virtue of
an acceptable training course or documentable &xpEr, is qualified to
calibrate that instrument. Acceptable training kimalude successful
completion of applicable technical courses in ageized trade school. Where
field calibration is not feasible (e.g., pitot tebetc.), certified instrumentation
calibration reports may be substituted for fielst i#ata subject to prior written
approval of the Engineer. A request to submit fiedicalibration data in lieu of
field calibration data shall include the name addrass of the laboratory
selected to provide off-site calibrations and aied description of field test
and inspection activities which will be performedsupplement off-site
calibration activities in order to ensure propestatiation and freedom from
damage subsequent to the off-site test. Each guiradtrument shall be
calibrated at 10 percent, 50 percent, and 90 peafets specified full scale.
Each current trip and pressure switch shall besaei§lto the required setting(s).
Data shall be entered on the applicable test fdareatime of testing. A report
shall be delivered to the Engineer, containingreitruments listed by
instrument number, certifying that each instruntfeag been calibrated and
meets contract requirements. For each instrumeatgport shall include the
test form, with test data entered, together wighadement of defects noted and
corrective action taken. Any instrument which fadsmeet any contract
requirement, or any published manufacturer perfocaapecifications for
functional and operational parameters not specifigdtie contract, shall be
repaired or replaced, at the discretion of the B®gi at no cost to the Owner.

Final element alignment shall be tested and adjusteerify that each final
element operates smoothly over its range in regptmmstrumentation control
signals. Unless otherwise indicated, final elemshtdl be arranged to close or
go to minimum speed when control signal is at itsimum calibrated value. A
written report shall be submitted showing: eachlfelement by equipment
number and title; status at 10 percent, 50 pereet,90 percent control signals;
and comments noting any behavior such as hysteyesignlinearity that might
adversely affect closed-loop control.

LOOP TEST: Each instrument loop shall be treatednaistegrated system.
This test shall be designed to verify that indicatmperate correctly, function
modules provide proper signal, conditioning alaoperate correctly, final
elements move in the correct direction, and cortip$ cause proper action in
interlocking or control circuits. This test shab@check calibration from
transmitter to readout components within RSS (sut-squares) derived
tolerances. Signals shall be injected at the sigmahection to primary
measuring elements. If any output device failsittidate within required
tolerance, corrections to the loop circuitry shlmade as necessary and the
test repeated until all outputs are within tolemr€any final element moves in
the wrong direction or fails to move over the regdirange, corrections shall be
made as necessary and the test repeated untiefevaknt action is correct.
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All circuit modifications required to pass the Lobpsts shall be incorporated
into the required record Drawings. A completedidgyset of elementary, loop,
connection, and interconnection diagrams shalhbkided in the certified test
report for the Loop Test.

= CLOSED-LOOP COMMISSIONING TEST: Commissioning tektll be
performed as part of the system test and shall dstraie stable operation of
the loop under actual operating conditions. This $hall include adjustment of
closed-loop tuning parameters. Tuning parameteogqstional gain, integral
time constant, and derivative time constant foheamntrol loop shall be
adjusted to provide 1/4-amplitude damping (subsidematio of 4).

= SYSTEM ACCEPTANCE TEST: The system test shall becesed after all
component and subsystem tests have been compeiddhall be designed to
place the completed system in full operation andalestrate that all functional
requirements of this specification have been mi¢ Jystem test shall, as a
minimum demonstrate the following: 1) That each ponent of the system
operates correctly with all other components ofdygem; 2) That analog
control loops operate in a stable manner; 3) Thattarlocks perform
correctly; 4) That all control sequences performrectly; 5) That the complete
system is reliable and consistent under all comwitiof plant operation.

K. Record Drawings

1. Record Drawings shall include all of those doeanta maintained and annotated by the
Contractor during construction, including manufaetiDrawings and design Drawings.

L. Testing Forms

The following forms shall be used to record the tesults specified in 3.6.8.2.

11500-24



11500-A. WIRE AND CABLE RESISTANCE TEST DATA FORM:

Wire or Cable No.: Temperatére,

Insulation
Resistance,
Location of Test megohms

1.

CERTIFIED Date
Contractor's Representative

WITNESSED Date
Owner's Representative
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11500-B. INSTALLED MOTOR TEST FORM:

Motor Equipment Number Datesif te

Equipment Driven

MCC Location
Ambient temp °F

Resistance:
Insulation resistance phase-to-ground megohms:

Phase A , Phase B , Phase C

Current at Full Load:

Phase Current, amps

Phase Current, amps

Phase Current, amps

Thermal Overload Device: Manufacturer/catalog#  Amperes
Circuit breaker (MCP) setting:

Motor Nameplate Markings:

Mfr Mfr type Frame P H
Volts Phase RPM **Service facto
Amps Freq Ambient temp rating__ °C

Time rating **Design letter
(NEMA 1-10.35) (NEMA MG-1.16)

Code letter Insulation class
**Required for 3-phase squirrel cage induction mstonly.

CERTIFIED Date
Contractor's Representative

WITNESSED Date
Owner's Representative

** End of Section **
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SECTION 15010

BASIC MECHANICAL REQUIREMENTS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. SVE and Groundwater Conveyance Piping and [gigtinSection 15060
B. Valves: Section 15100

WORK INCLUDED

A. Provisions of this section shall apply to alttens in Division 15.

B. Work covered by Division 15 is limited to abovegnd pipe work, special fittings, valves, and work
within vaults.

C. Refer to Division 2 for typical civil work inctling all below ground pipework.

D. Manholes, catch basins, air/vacuum relief vatliswoffs, and other similar items as specified in
Division 2.

QUALITY ASSURANCE
A. Meet requirements of local and state codes.

B. In case of conflict between contract documentsgoverning codes, the most stringent shall take
precedence.

C. Provide manufacturer's certification that matiermeet or exceed minimum requirements as spécifie
SUBMITTALS

A. Certificates: Submit manufacturer's certificabégonformance.

B. Test Reports: Submit certified copies of tegtarts.

C. Fabricated Pipe: Submit fabrication drawings.

D. Shop drawings: Valves and operators.

E. Descriptive literature or shop drawings: All garuent, plumbing fixtures, floor drains, heater,. et

F. Hangers and Supports: Submit layout showing,tgpacing, maximum loads and materials.

G. Provide complete manufacturer's installation mmaghtenance instructions including parts tests and
recommended spare parts.

PRODUCT DELIVERY, STORAGE AND HANDLING
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2.2

2.3

2.4

A. Exercise care in transporting and handling toidddamage to materials.

B. Store materials on the site so as to prevenadaror theft.

C. Keep materials clean, dry, and free from deil@tsrconditions.

D. Do not store materials directly on the ground.

E. Repair or replace damaged materials or equiptoes#tisfaction of Engineer.

F. The Contractor shall be responsible for themment included in this Contract until it has beiaalfy
inspected, tested and accepted in accordancehetfetjuirements of these Specifications.

PRODUCTS

GENERAL REQUIREMENTS

A. In accordance with applicable section of Divisith.

B. All equipment and materials shall be designedHe service intended; shall be of rugged constmc
of ample strength for all stresses which may odeuing fabrication, transportation, erection and
during continuous or intermittent operation; stladequately stayed, braced and anchored; arld shal
be installed in a neat and workmanlike manner.

C. Appearance and safety, as well as utility, dhalgiven consideration in the design of details.

D. Materials of construction shall be cathodicaympatible.

E. Design, fabricate and assemble equipment andrsgsvith new materials and in accordance with
acceptable modern engineering and shop practices.

F. Manufacture individual parts to standard sizes gauges so repair parts can be installed ini¢kek f
Make like parts of duplicate units interchangeable.

GUARDS

A. All exposed moving parts shall be provided wgthards in accordance with the requirements of OSHA.

B. Guards shall be fabricated of flattened expandethl screen, 3/4-inch No. 10, to provide visual
inspection of moving parts without removal of theagd.

C. Guards shall be galvanized after fabrication strall be designed to be readily removable toifatal
maintenance of moving parts.

D. Windows shall be provided in the guard of acdedbe lubricating fittings.

NAMEPLATES

A. Equipment nameplates shall be engraved or stdropestainless steel and fastened to the equipiment

an accessible location with oval head stainlesd staews or drive pins.

EQUIPMENT MOUNTS, GROUTING, AND VIBRATION ISOLAION
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2.5

2.6

A. Equipment mountings shall be as shown.

B. Where a steel or cast base is shown betweezgthipment and a concrete pedestal, it shall baqzhin
after fabrication in conformance with applicableysions of Sections 09900.

C. Drain pans and drain connections, where apgécab

D. Where specified or noted in the Drawings, theiggent, including the base, shall be mounted on or
suspended from vibration isolators to prevent thegmission of vibration and mechanically
transmitted sound to the supporting structure.

E. Vibration isolation available internally in tleguipment unit is not equivalent and shall not fevided
when vibration isolation as specified herein isuiegd. Normally provided internal vibration isaas
need to be replaced with rigid supports in suclesas

ANCHOR BOLTS

A. Adequately sized for equipment loads and in agedess than the size recommended by the equipment
manufacturer.

B. Use embedded type when required by equipmentifaeturer or field conditions.
C. Use concrete anchor type when allowed by spatifins or shown on drawings.

D. Embedded Sleeve Type:
1. Preferred method.
2. When allowed by equipment manufacturer.

3. Anchor bolt assembly shall consist of anchot, lsirrounding pipe sleeve, bottom plate, leveling
nut, nut and washer.

4. Assembly shall permit reasonable lateral movémgthe bolts to allow for proper matching of
bolts to equipment.

E. Galvanized anchor bolts and anchor bolt assemhliter fabrication unless stainless steel anobibs
and assemblies are provided.

HANGERS AND SUPPORTS

A. Design by Contractor in accordance with MSS 8Pfipe Hangers and Supports - Materials, Design
and Manufacture" and MSS SP-59 "Pipe Hanger ang@tg- Solution and Application".

B. Submit shop drawings showing type, spacing, supgnditions and manufacturer.

C. Manufactured materials:
1. Hanger Rods: Carbon Steel, ASTM A575.

2. Continuous Concrete Inserts: Unistrut P-320&sehot-dipped galvanized to ASTM A123 or
A153, 2-0z./sq. ft. coating weight.

3. Individual Inserts: Unistrut M26 or equivalestyivel-type concrete insert, hot-dipped galvanized
to ASTM A123 or A153, 2 0z./sq. ft. coating weight.

4. Metal Framing: Unistrut 1-5/8 inch channel wideries or equivalent, continuous slot channel,
hot-dipped galvanized to ASTM A123 or A153.
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2.8
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5. End Closures, Joint Covers, Closure StripssP&rews and Nuts: Electro-galvanized, FS QQ-Z-
325 or cadmium plated.
D. Concrete and Fabricated Hangers and Supports:
1. Field erected cast-in-place concrete.

2. Shop fabricated steel.
WALL SLEEVES
A. Material: Standard weight steel.

B. Seep Collar: Steel, 1/4-inch thick extendingeast 3 inches from the outside pipewall surfawt a
welded to pipe with continuous watertight weld &dirstructures to be watertight.

FLOOR SLEEVES

A. Material: Standard weight steel.

B. Extend 1" above floor level in areas exceptstieid areas.

C. Extend 1/4" above floor level in finished ardast, allow placement of escutcheons.
SEISMIC CONSIDERATIONS

A. Contractor shall submit detailed calculationsrieview by the Engineer, which demonstrates theat t
anchor bolting for all equipment with an operatigjght of 1,000 pounds or more (250 pounds in the
case of vibration isolated equipment having seigatraints) will not fail in shear or in tension.

B. Calculations shall be performed by an Enginegistered in California.

C. Calculations shall include the following stegsaaminimum:

1. Operating weight and centroid of the equipmédperating weight and centroid for liquid-
containing tanks shall be determined with the faiiko the high water level (HWL) indicated on
the Drawings and fluid specific gravity of fluid miained in the tank.

2. Shear and overturning forces at each anchonag¢oda force equal to 0.5 times the operating
weight of the equipment being applied at the cédtimeach direction along the three principal
orthogonal axes (use the values obtained in thardiganalysis in the case of seismically
restrained vibration isolated equipment).

3. Shear and tension forces which must be develbpéke anchor bolts at each support to resist the
forces calculated in the previous step.

4. Select anchor bolting details based on the maxirshear and tension forces calculated.

Details shall include, but not be limited topmher of bolts, material, diameter, total length and
embedded length.

D. Vibration-isolated equipment shall be providethvenubbers capable of retaining the equipmeiisin
designated locations without any material failur@eformation of the snubbers when exposed to a
vertical or horizontal force at the contact surfageal to 100 percent of the operating weight ef th
equipment. Air gaps between retainer and equipivase shall not exceed 1/4-inch.

E. Types of anchorage shall be coordinated wittCitwetractor so that anchorage may be installeithat t
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of pouring of concrete. If calculations and anelgar details are not submitted prior to pouring of
concrete, the Contractor will become responsiblafty strengthening of concrete elements because of
superimposed seismic loading.

F. All piping, raceways, ductworks, accessoriepusfenances, etc., furnished with equipment skall b
anchored to resist a lateral seismic force of 40qx of its operating weight without excessive
deflection. This force shall be considered actihthe center of gravity of the piece under
consideration.

G. Piping with flexible connection and/or expansjoimts shall be anchored such that the intended a$
these joints are maintained in the piping system.

2.10 TOOLS AND SPARE PARTS

A. All special tools required for the exclusive ogion and maintenance of respective items of eqeiy
shall be furnished with those items of equipmentHgymanufacturer.

B. This requirement includes special tools, inst&nts, accessories required for proper "in-plant”
adjustment, maintenance, overhaul, and operations.

C. Tools shall be high-grade, smooth, forged, atitm} steel.

D. Special tools are considered to be those tohishwbecause of their limited use are not normally
available, but which are necessary for the padicetiuipment, whether identified in the manufaatare
standard manual or not.

E. Tools and spare parts shall be carefully pagkedrtons, labeled with indelible markings, andlshe
adequately treated for a long period of storage.

F. Complete ordering information including manutaet's name and address, part ordering information
including manufacturer, part number, part name,emdpment name and number(s) for which the part
is to be used shall be supplied with the requipsates parts.

G. The tools and spare parts shall be deliveredstordd in a location directed by the Engineer.
H. Spare parts to be provided for certain equiprhent been specified elsewhere in these Specifitati
The Contractor shall collect and store all spaespso required in an area to be designated by the

Engineer.

I. The Contractor shall furnish the Engineer withimventory listing all spare parts, the equipmtéely
are associated with, the name and address of pgdiesy and the delivered cost of each item.

2.11 LUBRICANTS

A. The Contractor shall provide all mechanical @guent with a sufficient supply of correct lubricdot
starting, testing, and initial 30-day operationiper

B. All lubricants shall be of types recommendedhmyapplicable equipment manufacturer. The
Contractor, subject to the approval of the equipgmesmufacturer, shall limit lubricants to the least
number or types required for normal maintenancalafquipment.

C. Not less than 90 days before the date schednidild testing of the equipment, the Contractball

provide the Engineer with 3 copies of a listingigading all lubricants required for each item of
mechanical equipment.
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D.

Unless otherwise noted, all grease lubricatitiim@s shall be of an approved standard hydraype.

2.12 LIFTING LUGS

A.

Lifting lugs shall be provided for all equipmenmeighing 50 pounds or more.

2.13 VIBRATION

A.

Except as subsequently modified for particulses by these Specifications, all rotating, medahni
equipment shall not exhibit unfiltered readinggitess of the following amplitudes:

Speed Range Bearings® Sleeve Bearings®
900 rpm and below 3.0 mils 3.5 mils
901-1800 rpm 2.2 mils 3.0 mils
1801-3000 rpm 1.3 mils 2.5 mils
3001-4500 rpm 1.0 mils 2.0 mils
4501 and above 0.5 mils 1.6 mils

(&) Measured on bearing housing in vertical axial horizontal direction.

(b) Relative shaft-to-casting motions for bothdighounted and isolator mounted equipment.

Axial shaft vibration displacements (relativecsing) shall not exceed 50 percent of the maximum
lateral shaft vibration displacements (relativeasing existing at any point along the shaft).

The above vibration responses are to includeahge from 5.0 Hz to 5000 Hz and shall therefore
encompass both low and high frequency responstbe glubject equipment. The measurements shall
be obtained with the equipment installed and opegatt any capacity within the specified operating
range. In addition to these maximum unfiltereddnegs, it is also stipulated that no narrow band
spectral acceleration component, whether subraoi@tidigher harmonic or asynchronous multiple of
running speed, shall exceed 40 percent of the sgnolos displacement amplitude component without
manufacturer's detailed verification of the origimd ultimate effect of said excitation.

2.14 NOISE REQUIREMENTS

A.

The maximum permissible "free field" noise lef@l a complete piece of mechanical equipment which
is to be located within a structure shall not exic@e dBA at a distance of 3 feet from the equipment

For the purposes of this Subsection, "free fisltall be the noise level measured when the ecgripm
shall include the driver, driven equipment and emgrmediate couplings, gears and auxiliaries.

For a complete piece of mechanical equipmermttémtoutside of a structure, the maximum permissibl
noise level shall comply with the requirementsh&f OSHA Standard Specifications.

Maximum permissible noise levels are in decilaalsead on the "A" weighting network of a standard
sound level meter (dBA); all measurements are nradglation to a reference pressure of 0.0002
microbar. Measurements of emitted noise level§ bhanade on a sound level meter meeting at least
the Type Il requirements as set forth in ANSI S3pécification for General Purpose Sound Level
Meters, or any later revision thereof. The sowel meter shall be set on the "A" scale and taslo
response.

Point of measurement of sound level shall hbeatspecified distance from any major surface atbeg
entire perimeter and at mid-height of the pieceafipment. If midheight is not easily determinable
then line of measurement shall be at a height leithlthe apparent noise source. To assure acgurac
the sound level meter shall be acoustically calédztavith an appropriate instrument, prior to test
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measurement.

The Contractor shall furnish for each pieceafipment, prior to shipment to the job site, aified
factory noise test reports on the actual equiprteebe provided or an unconditional guarantee that t
equipment when operating under design conditiofisnvat produce noise exceeding the permissible
levels specified.

Noise measurements shall be accomplished &c¢hary or at such other location approved by the
Engineer prior to shipment of any equipment tojtfesite. The measurements shall take place in a
reverberant or semi-reverberant condition, withigepent sitting on a hard reflecting surface or
conditions which duplicate the circumstances undgch the equipment will operate in this project.

Noise level measurements shall be taken or wbddry an independent acoustical laboratory or
consultant retained and paid for by the Contracg&uch independent acoustical laboratory or
consultant shall be qualified by experience inabeustical field to take such measurement and bhall
responsible for conducting them in accordance adttepted procedures for the measurement of sound.
The selection of the laboratory or consultantlgalapproved by the Engineer.

If the Contractor provides an unconditional gurdee, the Engineer may reset field tests for noise
generation which shall be conducted at the Cordraotxpense by an independent acoustical
laboratory or consultant approved by the Engindeithe event that the noise level is in exceshef
allowable limits, appropriate field noise reductimeasures shall be undertaken to reduce the mise t
the allowable limits. If the noise level is withime allowable limits the Owner will pay the Cortigr

for all expenses incurred in conducting the test.

All field noise reduction measures shall benat@ontractor's expense and shall be approvedeby th
Engineer prior to installation. Rated capacit@seration and normal maintenance procedures of the
equipment shall not be affected by the noise reéoinicheasures.

2.15 PROTECTION AGAINST ELECTROLYSIS

A.

Where dissimilar metals are used in conjunctigih each other, suitable insulation shall be pdedi
between adjoining surfaces so as to eliminate tlaeatact and any resultant electrolysis.

The insulation shall be bituminous impregnattl heavy bituminous coatings, nonmetallic seasat
or washers, or other materials approved by theriemgi

2.16 PAINTING

A.

Manufactured Equipment:
1. Protect all steel and iron surfaces by suitabkgings applied in shop.
2. Protect for life of equipment surfaces whichl W# inaccessible after assembly.

3. Finish smooth, thoroughly clean, and fill expbserfaces, as necessary, to provide smooth
uniform base for coating.

4. Coat surfaces to be painted after installatidh wane or more coats of primer to protect equipmen
until finish coats are applied.

5. Shop finish electric motors, speed reducerstesta and other self-contained or enclosed
components with oil-resistant enamel.

6. Apply rust preventive compound to all machingaljshed and nonferrous surfaces which are not
to be painted.
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3.0

3.1

3.2

B.

7. Furnish at least one quart of finish coat matevith equipment for field touch-up.

Shop Fabricated and/or Field Erected: Sect®800 and as specified in applicable Sections.

EXECUTION

GENERAL INSTALLATION REQUIREMENTS

A.

Pipe, fittings, wiring and supports shall be yid®d to produce complete, operable systems wiith al
elements properly interconnected as shown in sctieiagrams or to provide specified operations.

If a specific dimensioned location is not shdaninterconnections or smaller system elements, th
Contractor shall select appropriate locations drmvshem on Shop Drawing submittals for review.

Equipment and materials shall be new and withmperfections and shall be erected in a neat and
workmanlike manner; aligned, leveled, cleaned afjdsied for satisfactory operation; installed in
accordance with the recommendations of the manufarst and the best standard practices for this type
of work so that connecting and disconnecting ofrgiand accessories can be readily made and so that
all parts are easily accessible for inspectionyatpen, maintenance and repair.

In accordance with applicable section of Divisith.

Cooperate with all trades in furnishing materehd information for correct location, in proper
sequence, of all sleeves, bucks, inserts, founugtieiring, etc.

Piping connections to equipment shall be madie wiions or flanges to permit dismantling. Flage
and unions shall also be installed in the pipingteasps to permit disassembly consistent with good
installation practice and as required for remo¥alamnected equipment from place of installation.

Belt drives, flexible couplings and other expbsatating or reciprocating parts shall be covexgt
approved safety covers. Covers shall be permapeatand easily removable.

Motors and bearings shall be covered with waflertand dustproof covers during construction perio

Sleeves:
1. Sleeves through outside walls above grade bbataulked with approved caulking;
2. Below grade shall be caulked with oakum and iead!.

3. Pipe through walls and floors where exposeddw ghall have floor or ceiling plate of size
required, and shall be chromium plated, except &Bpecial escutcheons are required under
plumbing fixtures.

4. Special sleeves through walls shall be instatedetailed.

COORDINATION OF WORK

A.

B.

Plan all work so that it proceeds with a minimafrinterference with other trades.

Openings required in the construction for thetaliation of the work under this division, of thes
specifications shall be coordinated with work dfadher trades.

Contractor shall pay for all extra cutting aradghing made necessary by his failure to propergctl
such work at the correct time.
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3.3

3.4

3.5

3.6

3.7

3.8

INTERFERENCE

A. Contractor shall arrange the routing of the pipiducting and wiring in such a manner that itdoet
interfere with grills, light outlets, light fixtuseor other equipment.

B. Routing shall normally be parallel to walls,lzej or floor.
INSULATING COUPLING

A. Furnish and install at all inter-connectionsvietn piping systems of dissimilar materials anallat
connections of piping systems to equipment whegsagiand equipment are of dissimilar materials.

B. Couplings shall be specifically designed for pluepose of electrically isolating pipe lines frather
piping systems or equipment.

WELDED INSTALLATION
A. Shop fabricated to maximum extent possible.

B. Use welders certified in accordance with thedatequirements of the American Welding Society
"Standard Qualifications Procedures".

C. Repair protective coating and linings to a ctadiequivalent to the factory applied coatingining.
D. Install coupling at ends of pipe to be weldegtovide access for replacing protective lining.
PIPE OPENINGS

A. Openings in pipes and equipment shall be keysterd during the progress of the work.

VALVES AND VALVE DESIGNATION

A. Provide valves at each piece of equipment toideofor isolation of the equipment from its conteat
system.

B. Valves shall not be placed with stems belowzumntal.
EQUIPMENT BASES
A. Provide concrete equipment base extending 4emelbove the floor unless otherwise required.

B. Base plan dimension shall be at least 2 inclugget in each dimension than the steel or cast iron
equipment base to be installed.

C. The Contractor shall furnish the necessary rigdsesind construct concrete foundations for all
equipment installed by him, even though such fotinda may not be indicated on the Drawings.

D. The Contractor shall make an allowance of attleae inch for grout under the equipment basds. A
shims shall be removed. Unless otherwise appraledrout shall be an approved nonshrinking grout.

E. Grout shall be mixed and placed in accordantie 8#&ction 03300. Where practicable, the grouil sha
be placed through the grout holes in the base amkl autward and under the edges of the base and
across the rough top of the concrete foundatiangeripheral form so constructed as to provide a
suitable chamber around the top edge of the fidi$bendation.
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3.9

3.10

ACCESS TO EQUIPMENT

A. All motors, valves, control devices, specialties., shall be so located as to provide for @easgss for

operation, repair and maintenance.

LUBRICATION

A. Provide lubrication for the operation of all @gguent until acceptance.

B. Provide with a chart listing each piece of equémt, the proper type of oil or grease required and
recommended frequency of lubrication.

C. Contractor shall be required to run in all begsiand, after they are run in, shall drain anshflu
bearings and refill with a new oil charge.

D. Oil and lubrication fittings shall be locatedtin reach from the operating surface. In ordenaet

these requirements with equipment as furnishedpndaviations from the Drawings may be made as
favorably reviewed by the Owner.

***END OF SECTION * * *
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2.2

2.3

2.4

SECTION 15060

PIPE AND FITTINGS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. General Mechanical Requirements: Section 15010

B. Valves: Section 15100

PRODUCTS

STEEL PIPE AND FITTINGS (3 INCH AND LARGER PIRE

A. Pipe: AWWA C200 (ASTM A53), Seamless, Type ExpiGrade B, Black, Standard Weight,
cement mortar lined where specified.

B. Joints: Exposed; Forged Steel slip-on flangegarming to ANSI B16.5 or weld neck flanges
conforming to AWWA C207 or field butt welded as shoon the drawings; Buried; Field
Butt Welded unless otherwise noted.

C. Fittings: Forged Steel, AWWA C200, or ASTM A282B4M, Grade WPA unless otherwise
noted, lining to match adjoining pipe.

D. Bolts: ASTM A307 bolts and nuts threaded in ademce with ANSIB1.1, dimensions in
accordance with ANSIB18.2, heavy hexagonal, semistied pattern.

E. Gaskets: ASTM D1330, Grade 1, Red Rubber, §ipg,t1/8 inch thick (or compressed
gasketing material consisting of organic fibers\(la€) and neoprene binder).

STEEL PIPE AND FITTINGS (2-1/2 INCH AND SMALLERIPE)

A. Pipe: ASTM A53, Seamless, Grade B, Black or @ailzed where specified, Extra Strong,
cement mortar lined where specified.

B. Joints: Threaded; ANSI B16.3, straight tapddinpend beveled.

C. Fittings: Threaded Malleable Iron; ANSI B16Gass 150, Type 1 for Black Pipe, Type Il
for Galvanized pipe, lining to match adjoining pipe

CAST AND DUCTILE IRON PIPE AND FITTINGS

A. Refer to Section 02610.

B. Fittings shall be flanged for above grade.

C. Buried fittings to be mechanical joint unleskestvise noted.

SOIL PIPE AND FITTINGS

15060 - 1



2.5

2.6

2.7

A. Refer to Section 02610.
COPPER PIPE AND FITTINGS
A. Pipe:
1. Seamless Copper Water Tube: ASTM B88 Type Kd daawn for underground and

Type L, hard drawn for above ground.
2. Copper Drainage Tube (DWV): ASTM B306.

B. Fittings:

Wrought Copper and Bronze Solder-Joint Predsititiags: ANSI B16.22.
Cast Bronze Threaded Fittings: ANSI B16.15, gé0nds class.

Cast Bronze Solder Joint Pressure Fittings: 1ABI%.18 and B16.18a.
Cast Bronze Solder-Joint Drainage Fittings (DWYNSI B16.23.
Bronze Flanges and Flange Fittings: ANSI B16150 pounds class.
Cast Bronze Fittings for Flared Copper TubesISAB16.26.

L T

C. Brazing Filler Material: AWS 5.8.

D. Solder Metal: ASTM B32.

E. Brazing Flux: FS O-F-499, Type B.

F. Soldering Flux: FS O-F-506, Type 1.
POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS

A. Pipe:
1. For Chemical Service.
2. ASTM D1785.
3. Solvent Welded: Schedule 40.
4. Threaded: Schedule 80.

B. Fittings: ASTM D2466 for Schedule 40 or D24@r $chedule 80, PVC I; by pipe
manufacturer or by Celanese, Chemtrol, or equal.

C. Material: PVC 1120, PVC 1220 or PVC 2120.
D. Solvent Cement: ASTM D2564.

E. Expansion joints: Belmont "Style 3915,” Resflg® “Style R6905” molded expansion joint,
or equal.

FLEXIBLE COUPLINGS

A. Cast Iron Flanged Coupling Adaptor:

1. Use for ductile iron pipe 12-inches and undezdonect plain end pipe to flanged pipe or
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equipment.

Body: Gray iron ASTM A126 Class B or malleabien ASTM A47. Bolt circle, bolt
size and spacing conform to ANSI 150 pound flangjérd.

Follower: Malleable iron ASTM A47 Grade 32510durctile iron ASTM A536.
Gasket: Grade 30 specially compounded rubball obw materials.
O-Ring: Grade 60.

Cross and tee bolts: Ductile iron ASTM A536 |lewble iron ASTM A47 or high
strength low alloy steel to AWWA C111 (ANSI-A21.14fandards.

Steel Flanged Coupling Adaptor:
1.

Use for steel pipe of all sizes and ductile ipgge over 12-inches to connect plain end
pipe to flanged pipe or equipment.

Body Sleeve: Steel ASTM A53, ASTM A512 or canlsteel having a minimum yield of
30,000 psi.

Flange: 3-inch through 5-inch sizes - ANSI ps@ind flat face. 6-inch and above -
AWWA C207 Class D, ANSI 150 pound drilling.

Follower: 3-inch through 12-inch sizes - mablesiron ASTM A47 Grade 32510 or
ductile iron ASTM A536. 14-inch and above heavije steel AISI C1018.

Gasket: Grade 30 specially compounded rubball obw materials.

Bolts and Nuts: High strength low alloy ste@hvwheavy semi-finished hexagon nuts to
AWWA C111 (ANSI-A21.11) standards.

Grooved Coupling:
1.
2.

Use for steel pipe where indicated on drawings.

Victaulic coupling Style 77, Standard Flexibleupling.

D. Cast Coupling:

1.
2.

Use for ductile pipe 16 inches and under to echtwo plain ends.

Sleeve: Gray iron ASTM A126 Class B or duciiten ASTM A536. Ends have a
smooth inside taper for uniform gasket seating.

Followers: Malleable iron ASTM A45 Grade 325dr0ductile iron ASTM A536.
Gaskets: Grade 30 specially compounded rubitedt mew materials.

Bolts and Nuts: High strength low alloy ste@hvheavy semi-finished hexagon nuts to
AWWA C111 (ANSI-A21.11) standards.

E. Steel Coupling:

1.

Use for steel pipe of all sizes and ductile ipgme over 16-inches to connect two plain
ends.

Sleeve: ASTM A53, ASTM A512 or carbon steelihgva minimum yield of 30,000 psi.
Fusion bonded epoxy coating with an average 12 milective coating that is suitable
for potable water systems.

Followers: Malleable iron ASTM A47 Grade 325diQ0ductile iron ASTM A536 or steel
AISI C1018.
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4. Gaskets: Grade 30 specially compounded rubfedt mew materials.
5. Bolts and nuts: High strength low alloy steéhvihneavy semi-finished hexagon nuts to
AWWA C111 (ANSI-A21.11) standards.
F. Insulating Coupling
1. Use for joining steel pipe of all sites to dlection pipe or other dissimilar metals.

2. Dresser Insulating Coupling, Style 39 or appdbequal.
2.8 WALL SPOOLS (CAST-IN-PLACE)
A. Material: Cast or ductile iron.

B. Seep Collar:
1. Integral Cast.
2. Steel 1/4-inch thick extending at least 3 indines the outside and brazed to pipe with
continuous watertight weld.

2.9 SHOP FABRICATION

A. Butt Welded Steel Pipe:

1. Fabricate: To field dimensions taken at sit#,from drawings.

2. Weld-Neck or Slip-on Flanges: Use adjacenbtgdd fittings and insert type valves.
3. Forged Fittings: Use for all line sized laterahd tees.
4

Grooved Ends: Cut-grooved to manufacturer'sifipations for flexible joints unless
rigid joints are necessary to meet field conditions

5. Lining and Coating: After fabrication.

B. Cast and Ductile Iron Pipe:
1. Fabricate: To field dimensions taken at sit#,from drawings.
2. Flanged Ends: Screwed type.
3. Grooved Ends: Cut-grooved to manufacturer'sifipations for flexible joints unless
rigid joints are necessary to meet field conditions
3.0 EXECUTION
3.1 INSTALLATION OF BURIED PIPE
A. Excavating, Trenching and Backfilling for SVEppg: Section 02222.

B. Lines and Grades:
1. In position and to accurate lines, elevatiors grades as shown on plans.
2. Slope to drain where possible.
3. Lay pipe to grade between control elevationsvshon plans when slope is not indicated.

C. Securing In Place: By blocking, brackets, amshclamps or other approved methods to
secure pipe in place to withstand test pressuretarchal operating forces without
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movement.

3.2 INSTALLATION OF INTERIOR (ABOVEGROUND) PIPE

A.

B.

Complete installation to present neat orderlgesgrance.

Do not block openings or passageways with piping

Run piping parallel to walls, floors or ceilingEbuilding.
Keep piping free from contact with structureimstalled items.
Allow clearances for expansion and contractibpipe.

Anchor horizontal runs over 50 feet at midpainforce expansion equally toward ends.

Placement of Vertical Piping:

1. Secure at sufficiently close intervals to kegpepn alignment and to support weight of
pipe and contents.

2. Install supports at each floor or verticallyrdervals of not more than 10 feet

3. |If piping is to stand free of support, or if sibuctural element is available for support
during construction, secure in position with woodéakes or braces fastened to pipe.

Placement of Horizontal Piping:
1. Support at sufficiently close intervals to maintalignment and prevent sagging.

2. Install hangers or supports at ends of rungamdhes and at each change of direction or
alignment.

3. Hanger or support spacing shall meet the reopgings of the drawings. If not specified on
the drawings, the support spacing shall not extieednanufacturer's recommendations
nor as listed below:

Pipe M aximum Support
Spacing (Feset)

Steel

Under 1-1/2" 6

1-1/2" to 3" 8

3" and over 16
Cast or Ductile Iron

Under 4" 8

4" and Over 16
Stainless Steel and Copper

Under 1-1/2" 5

1-1/2" to 4" 8

Over 4" 16
PVC

Under 2-1/2" 4

2-1/2" and Over 6

Support at Equipment: Install to not inducestron equipment during or subsequent to the
installation of pipework.
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3.3

3.4

3.5

3.6

3.7

J. Provide flexible connection or union at all ceations to equipment to facilitate removal for
maintenance.

INSTALLATION AT CONCRETE WALLS AND FOOTINGS

A. Install wall sleeves and wall spools in advantpouring concrete.

B. Wall Spools: Use cast iron wall spools for f@pe 3 inches and over.

C. Wall Sleeves: Use special cast iron wall spodteel wall sleeves for all pipe 2-1/2 inches
and smaller and for all nonferrous pipe except oetec

D. Flexible Connections: At each exterior wall peation and at excavation lines.

BELL AND SPIGOT, PUSH-ON, AND MECHANICAL JOINPIPE INSTALLATION

A. Lead Joint Installation:

1.

2 O

Tightly pack joint with jute placed in annulgreses.

Allow at least 1 inch for lead on soil pipe &d/4 inches for cast or ductile iron pipe.
Do not permit packing to enter bore of finisleidt.

Clean joint after packing.

Fill remaining space with one pouring of lead.

After lead has cooled, caulk joint tightly byeusf hammer and caulking iron.

B. Push on Joint Installation: Per manufactuiasguctions.

C. Mechanical Joint Installation: Per manufactsrastructions.

D. Set grade to meet requirements of piping systedhapplicable code prior to installing joint.

FLANGED PIPE INSTALLATION

A. Tighten flange bolts so that gasket is uniformympressed and sealed.

B. Do not distort flanges.

C. Flange bolts to project 1/8 to 3/8-inches beytedface of nut after tightening.

THREADED JOINT INSTALLATION

A. Threads: ANSI B1.201, NPT.

B. Cut threads full and clean with sharp dies.

C. Ream ends of pipe after threading and beforenasly to remove burrs.

D. Leave not more than three pipe threads expdseaca connection.

E. Joint Sealer - Teflon thread tape.

COPPER PIPE INSTALLATION
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A. Bending Pipe:
1. Bend pipe by any method and to any radius witmamufacturer's recommendation.

2. Surface shall be free of cracks and buckles bfiading.

B. Solder joints:

Ream or file pipe to remove burrs.

Clean and polish contact surfaces of joint.

Apply flux to both male and female ends.

Insert end of tube into fittings full depth afcket.

Bring joint to soldering temperature, in as $kotime as possible.

Apply continuous solder bead around entire aiffewence of joint.

N g A~ b

Let cool without disturbing.

C. Brazed Joints:

Ream or file pipe to remove burrs.

Clean and polish contact surfaces of joint.

Apply flux to both male and female ends.

Insert end of tube into fittings full depth afcket.

Bring joint to brazing temperature, in as slotiime as possible.

Apply continuous bead of filler material aroustire circumference of joint.

N o A~ 0D

Let cool without disturbing.

D. Flared Joints:
1. Ream or file pipe to remove burrs.
2. Slip fitting over tube end to be flared.
3. Expand end of tube using flaring tool.
4. Tighten joint fitting.

E. Unions: Use dielectric unions for all connextidoetween copper and ferrous materials.
PVC PIPE INSTALLATION

A. Cutting:

1. Cut pipe with a knife or hand saw.

2. Make cuts square with pipe.

3. Remove burrs by smoothing edges with a knife, éir sandpaper.
B. Solvent Joints:

1. PVC pipe 3 inches diameter and smaller shajbied by means of socket fittings and
solvent welding in conformance with ASTM F402.

2. Clean joint surfaces.

3. Coat with solvent cement and join.
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4.
5.

Hold joint together until cement takes hold.

Use sufficient cement so that a bead of censdiorined between pipe and fitting at
socket entrance.

C. Threaded Joints: Tighten by strap wrench tonmarte than one full turn beyond hand tight.

3.9 TESTING

A. General:

1. All pipe and fittings shall be pressure-testedpecified herein.

2. The Contractor shall furnish all materials, @quént, and labor for testing and retesting
the piping system.

3. Each system may be tested as a unit or in sesctiut each complete system shall
successfully meet the requirements specified hdrefiore acceptance by the Engineer.

4. Should any defects appear in the pipe or fitinlge necessary repair shall be made, and
the line retested until it shall meet the requiretae

5. The Contractor shall take all necessary presasitio prevent any joints from drawing
while the pipelines and their appurtenances anmegheisted and he shall at his own
expense repair any damage to the pipes and thairr@mances or to any other structures
or equipment resulting from or caused by these test

6. The Contractor shall inform the Engineer attiéas days in advance of the time set for

testing the piping system.

B. Sewage, Sludge and Water:

1.

Pneumatic testing shall be conducted on allm@feng. Test pressure for water piping
shall be 100 psig. The test shall be made by dogitves or providing bulkheads or
plugs and filling the pipeline with air. The tesepsure must be maintained a minimum of
one hour or sufficiently long to permit URS to makeinspection of the system and
verify the adequacy of the test. During the teigte pfittings, and joints shall be
completely tight.

The test shall be made by closing valves origiog bulkheads or plugs and filling the
pipeline with water. Provisions shall be mader&dease of all air in the lines. Lines may
be filled with water sometime before testing tawailfor absorption of water by pipe or
joint material. The test pressure must be maiathenminimum of one hour or
sufficiently longer to permit the Engineer to malteinspection of the system. During the
test, pipe, fittings and joints shall be completint.

C. Gas, Air Piping and Fittings:

1.

All Air piping, interior and exterior shall béraested at a pressure of 150 percent of the
maximum working pressure of the system.

The test shall be made by closing valves origiog bulkheads or plugs as required.
The test pressure must be maintained a minimumehour or sufficiently long to
permit the Engineer to make an inspection of ti#tesy. The Contractor shall test all
joints in the system with a soapy solution while time is under test pressure and all
joints shall be completely tight.

*** END OF SECTION * * *
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GENERAL

SECTION 15100

VALVES

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Mechanical Requirements: Section 15010

B. Pipe and Fittings: Section 15060

QUALITY ASSURANCE

A. Where specified, valves and operators shallamwonfto all applicable AWWA and ANSI
standards.

B. Provide manufacturer's certification that matisrimeet or exceed minimum requirements as
specified.

C. All valves of the same type shall be by a simgéufacturer.

PRODUCTS

PLUG VALVES

Type: Nonlubricated eccentric.
Rating: 150 psi.

Ends: Screwed, flanged, grooved, bell, or meichhajoint. Flanged valves are faced and
drilled to ANSI B 16.1, 125 lbs.

Laying Length: Through 12-inch, flange face-#od dimension equal to standard gate
valves.

Body: Semi-steel with raised seats.

Seats: 3-inch and larger valves welded-in ayeof high nickel content on all surfaces
contacting the plug face.

Plugs:

Standard and 3-way valves: Resilient facedsplug
Facings: Neoprene suitable for use with sewslgdge or scum.
Port areas 4 - 20-inch valves: At least 80 gratrof full pipe area.

Port areas 24-inch and larger valves: At [g8gpercent of full pipe area.

Bearings: Valves through 20-inch permanentbyitated stainless steel bearings in the
upper and lower plug stem journals.

A. General:

1.

2.

3.

4,

5.

6.

7.
a.
b.
c.
d.

8.

9.

Bonnet: Bolted.
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2.2

10. Packing 4-inch and Larger Valves:
a. Repacked without removing the bonnet.
b. Adjustable.
11. Zinc Plating: All exposed nuts, bolts, sprilagsl washers.

V-Port Plug Valves: Same, except Ni-resist hahd Ni-resist metal plug.

Buried Valves: Same except:
1. 2-inch square operating nut.

2. Exposed nuts, bolts, springs and washers sbdaltdinless steel.

Three-Way Plug Valves:
1. Combinations: As shown on the plans.

2. Stops: Required for open/closed positions imatance with flow pattern combination.
Valves with 360 degrees plug rotation without sttpkmit plug travel are not
acceptable.

Manual Operators:

1. Type: Nut, lever or gear.
a. Lever.
b. Handwheel.
c. Chain wheel.
d. Tee wrench.
2. Gear Housing:

a. Gearing enclosed in a semi-steel housing.

b. Suitable for running in a lubricant with seateyided on all shafts to prevent entry of

dirt and water.

c. Actuator shaft and the quadrant supported omgeently lubricated bronze
bearings.

3. Stops and position indicators:
a. Valve position clearly indicated.
b. Adjustable stop provided to set closing torque.
4. Buried valves:
a. Seals on all shafts and gaskets to preventnting & dirt and water.
b. Totally enclosed mounting brackets with gaskels
c. Exposed nuts, bolts, springs and washers argests steel.

d. Two tee wrenches shall be furnished which mustifouried valves with valve
boxes.

BUTTERFLY VALVES
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A. Service: Throttling and/or frequent shut-offepation and for applications involving valve
operation after long periods of inactivity. Foeum liquids and dilute sludges, 4-inch and
larger. Not for chemical use.

B. Type: Tight-closing with rubber seats which seeurely bonded to the valve body.
C. Rating: 175 psi driptight, with flow in eithdirection.
D. Ends: Flanged; drilling and facing ANSI B16.1a€>s 125.

E. Operators:
1. Valves shall open counterclockwise.
2. Provide handwheel with each valve above grade.

3. Provide square nut and valve box for below graadees.
G. Approved Manufacturers: Mueller or approved équa
GATE VALVES

A. Bronze Body and Trim:
1. Size: 2-1/2-inch and smaller.
2. Type:
a. Solid Wedge: For vertical pipe runs.
b. Double disc: For horizontal pipe runs.
Rating: 200 psi
Federal Specification WW-V-54.
Ends: Screwed or flanged.
Stem: Rising.
Stem Seals: Graphite impregnated asbestosracki

Body-Bonnet Connection: Union.

© © N o 0 A~ w

Manual Operator: Handwheel, counterclockwiseniy.

B. Iron Body and Bronze Trim:

1. Size: 3-inch and over.

2. Type:
a. Solid Wedge: For vertical pipe runs.
b. Double disc, parallel seat: For horizontal pipes.
Rating: 200 psi W.O.G.
Ends: Flanged, grooved, push-on, bell, mechhjomt.
Stem: Nonrising unless otherwise specified.

Stem Seals: Neoprene "O"-Ring.

N o o &~ w

Buried Service: Provide 2-inch square operatirgnch nut.
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2.4

2.5

2.6

8. Manual Operators:

a. Direction of Rotation to Open: Counterclockwiaéth operator marked to show
direction to open.

b. Types: Handwheel; chainwheel with chain; exiemsitem, valve box and tee
wrench; gear case with removable handwheel, etc.

c. Buried Valves: Use tee wrenches supplied wlitlg palves or furnish two which
must fit all valves with valve boxes. If geariisgused, they must be totally
enclosed.

d. Gear cases: Must be used for valves largertBanches.

GLOBE AND ANGLE VALVES

A. Size: 2-1/2-inch and smaller.

B. Rating: 200 psi.

C. Fed. Spec. WW-V-51.

D. Body and Trim: Bronze.

E. Ends: Screwed.

F. Stem: Rising.

G. Stem Seals: Graphite impregnated asbestosngacki

H. Body-Bonnet Connection: Screwed.

I. Disc: Renewable composition disc for hot orccafater depending on service.
BALL VALVES

A. Size: 3-inch and smaller.

B. Rating: 300 psi

C. Type: Full port, same as line size.

D. Body and Trim: Bronze.

E. Ends: Screwed.

F. Stem Seals: TFE or Viton "O"-Ring, "in-line"at@eplacement and adjustment.
G. Seats: Replaceable TFE seats suitable for watkair service.

H. Operator: Lever with indicator stop.

PVC VALVES

A. Service: Use PVC valves for liquid chemicahses.
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B. PVC Ball Valves:
1. Rating: 150 psi.
2. Bodyand Trim: PVC.

3. Ends: Screwed union type at both ends. Vadwelbe removed from the line without
installing additional unions.

4. Seats: TFE.
Seals: Viton "O"-Ring.

6. Operator: Lever handle with open/closed stops.

C. PVC Ball Check Valves:
1. Rating: 150 psi.
2. Bodyand Trim: PVC.

3. Ends: Screwed union type at both ends. Vadwebe removed from the line without
installing additional unions.

4. Ball Seal: Viton "O"-Ring.
5. Body Seals: Viton "O"-Ring.

D. PVC Angle Valves:

Rating: 150 psi.

Body and Trim: PVC.

Ends: Screwed.

Body-Bonnet Connection: Screwed.
Sealing Disc: TFE.

Stem Seals: Viton or TFE.
Operator: PVC handwheel.

N o A~ Db

E. PVC"Y" Pattern Valves:

Rating: 150 psi.

Body and Trim: PVC.

Ends: Screwed.

Body-Bonnet Connection: Screwed.
Sealing Disc: TFE glass filled.
Stem Seals: Viton or TFE.
Operator: PVC handwheel.

N o o A~ Db

2.7 SOLENOID VALVES
A. Type: Two way globe pattern energize to open.

B. Principle of Operation:
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2.8

1. 3/8-inch and smaller: Direct acting valve.

2. 1/2-inch and larger: Internal pilot operatet/ga

C. Rating: 200 psi W.O.G.
D. Service: Suitable for sediment carrying water.
E. Body and Trim: Forged brass/bronze.
F. Ends: Screwed or flanged. If ends are screaehjon must be installed upstream adjacent

to the valve.
G. Seat: TFE or as required for specific applarati
H. Solenoid Construction: Internal parts in cobtaith fluid are stainless steel.
I.  Solenoid Enclosures: NEMA Type 4, watertightlatust tight, indoor and outdoor.
J. Coil: Rated for continuous duty at*@ambient temperature.
K. Electrical: 120 Volts, 60 Hertz, single-phas€ A
L. Fluid Temperature: Check specific application.
CHECK VALVES
A. Disc Check Valves:

1. Type:

a. Horizontal Lift Check: For horizontal line iafition.
b. Vertical Lift Check: For vertical line instatian.

2. Size: 2-1/2-inch and smaller.

3. Rating: 300 psi, W.O.G.

4. Service: Must be suitable for sediment carryiader.

5. Body and Trim: Bronze.

6. Ends: Screwed.

7. Disc: Renewable composition disc as requiredgpecific application.
B. Swing Check Valves:

Type: Full opening, with outside lever with astiable weights.
Size: 3-inch and larger.

Body and Trim: Iron body, bronze mounted.

Ends: Flanged.

Disc Facing: Bronze.

S T

Hinge Pins: Stainless Steel.
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3.0

3.1

7. Outside lever position: Right hand side wherinfg the valve inlet.
8. Lever Seal:

a. 3-inch through 12-inch valves: hinge pin exththrough outside lubricated bronze
bushing and O-ring seals.

b. 14-inch and larger: same, except outside paglattls instead of O-rings.
9. Lubrication: Grease fittings for outside lulation of lever seals.

10. Valve Position: In all but potable water linekeck valves must be installed in horizontal
runs only.

BACKFLOW PREVENTER

A. Type: Reduced pressure principle, automatiaatjmn.

B. Design: Two independently acting spring-loatteghle lever check valves together with an
automatically operating pressure differential feligve located between the two check
valves.

C. Accessories: Non-rising stem isolation gateeslocated at each end of the backflow
preventer as shown on the plans. Properly lodatscdtocks.

D. Head Loss: 10 psi maximum at rated flow throtighcomplete backflow assembly.

E. Working Pressure Rating: 175 psi maximum.

F. Hydrostatic Test Pressure: 350 psi.

G. Approval: Must be approved by state and loa#harities.

H. Body: Galvanized cast iron.

I.  Working Parts: Bronze.

J. Ends: Flanged, class 125.

K. Servicing: All parts must be removable or reglable without removal of the unit from the
line.

EXECUTION

INSTALLATION

A.

General: All valves and accessories shall Bealted in a manner and location as shown on
the plans or as required for the application anacitordance with manufacturer's instructions.
Size of valve is equal to line piping in whichwalis installed unless otherwise noted on the
plans. Support all valves where necessary. la ofisonflict between these specifications

and a governing code, the higher standard shalbgre

Accessories:

1. Provide all accessories necessary for propeevgberation as specified or required for
the application. Buried valves shall be instaliéth 2-inch square operating nuts and
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adjustable cast iron valve box with cover. Prowsdé#icient number of T-wrenches for
buried valve operation for all sizes of operatingsrand for placement at convenient
locations. Buried valves shall be provided withemsion stems if the operating nut
would be 36 inches or more below the ground surface

2. Provide extension stems for submerged valvacewhere indicated on the plans or
required for convenient operation. Provide suffitieumber of adjustable cast iron stem
guides such that the ratio of unsupported lengsterh to radius of stem does not exceed
200. Provide suitable floor stands with operatdrapproximately 30-inch height where
indicated on plans or required for proper valverapen. Small lever or handwheel
operated valves may utilize handrails or otheradlé structure for support of extension
stems.

C. Valve Operators: Valves shall be installed wlith operator in a position for convenient
operation. Particular care shall be taken to asthat space is available for operation of lever
or handwheel operated valves without interferenamfwalls, piping or equipment. Any valve
which is installed, in the opinion of the Engineiera manner that operation is inconvenient
shall be modified or removed and reinstalled insaner acceptable to the Engineer.
Operators for manual valves shall be lever or hdmedilvas is standard with the manufacturer
unless another type of operator is recommendetiédynanufacturer.

D. Valve Identification:

1. Provide with numbered brass discs attachedIt@ \®y brass chain.

2. Provide valve chart indicating valve tag numiaeation of valve, service, and normal
position of valve.

Provide valve tag list to Engineer for apprgwabr to tagging.

4. All globe, angle and check valves shall havé tt@mposition discs selected in
accordance with the line service, either for coltter or hot water. Valves shall be
tagged with a permanent label under handwheelatidig type of disc installed.

5. Valves must be fully identified by the manufaetuncluding size, manufacturer's name,
and pressure rating.

3.2 ADJUSTMENTS
A. Check and adjust valves and accessories for gnogeration. Lubricate in accordance with
manufacturer's recommendations. All globe, angtegate valves shall have their stuffing
boxes packed with an excess of 30 percent of pggkim future adjustment).

3.3 TESTING

A. Test with piping as per Section 15060.

***END OF SECTION * * *
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SECTION 15121

FLOW METERS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Mechanical Requirements: Section 15010

B. Pipe and Fittings: Section 15060

QUALITY ASSURANCE

A. Conform to applicable AWWA and ANSI standards.

DESIGN REQUIREMENTS

A. The nominal size of the meter shall be the sameaszhe pipe shown on the Drawings.

B.

Corrosion-resistant materials shall be used througtine mechanical enclosure.

C. Flow meter system accuracy shall be +/-2% of thowr fate within the range specified.

PRODUCTS

FLOW METERS

A.

The flow meters and appurtenances shall be geavby a single manufacturer, shall be sized teimat
adjoining pipe and provided with flanged end cotioes, where possible. The flow meters shall be
manufactured with fabricated steel flow tubes amdemheads and shall be supplied with straightening
vanes per the manufacturer's recommendationscdtudiunits displayed shall be gallons per minute
(G.P.M.). Totalizer units displayed shall be humidref cubic feet (X100ft3). Flow meters shall be
Water Specialties Corporation Model ML-04D, or ajuigalent approved by URS. Solid-state digital
indicator-totalizer transmitters shall be Water Sakies Corporation Model TR-28-2 or an equivalent
approved by URS. Flow meter and digital displlaglishave easily assessable calibration hardware.

Impeller shall be factory tested and adjustesh&intain an accuracy of +/-2% over the normal flow
range and remain accurate without the use of chgeges.

EXECUTION

INSTALLATION

A.

B.

Install in accordance with manufacturer’s writtastructions and approved submittals.

Locate meter as recommended by manufacturer wsiher to other piping components to ensure flow
meter will meet specific accuracy.

*** END OF SECTION * * *
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SECTION 15130

PRESSURE GAUGES

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Mechanical Requirements: Section 15010
B. Pipe and Fittings: Section 15060

QUALITY ASSURANCE

A. Conform to applicable ANSI standards.
PRODUCTS

PRESSURE GAUGES

A. Gauges shall be premium grade industrial tygé Wwdurdon tube element, 270 degree milled stasnles
steel movement, phenolic case and shatter-progli@ptastic window.

B. Unless otherwise specified or shown, gauged beat-1/2 inch dial, 1/2 inch ANPT.
C. All exposed parts shall be stainless steel.

D. Gauges shall be calibrated to read in applicabtgneering units, with an accuracy of £ 1% ofrspa
better.

E. Span, unless otherwise specified, shall bel®@8 of working pressure of pipe or vessel to which
they are connected.

F. Gauges shall be as manufactured by Ashcroftdawge, Ametek Solfrunt, or equivalent.
EXECUTION

INSTALLATION

A. Pressure gauges shall be provided on suctiordestiarge side of pumps, on each side of pressure
reducing valves, and where shown.

B. Each gauge shall be protected by a suitabletsrund stopcock.

*** END OF SECTION * * *
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GENERAL

SECTION 16010

BASIC ELECTRICAL REQUIREMENTS

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Electrical Materials and Methods: SectioA3%

B. Grounding: Section 16450

C. Dry Type Transformers: Section 16455

D. Feeder and Branch Circuits: Section 16460

E. Equipment Connections: Section 16470

F. Lighting: Section 16500

G. Instrumentation and Control: Section 16900

WORK INCLUDED

A. The requirements of this section apply to adl #ections within Division 16. Applicable
requirements of all of these Specifications shafilato electrical work.

SYSTEM DESCRIPTION

A. General:

1.

Complete Functional and Operable Systems:

a.
b.
c.
d.

e.

All specified parts, materials and functions.

All detailed systems, equipment, power and @isitr

Ready for use.

Final sizing is dependent on equipment seleloyettie Contractor.

Ratings indicated on the electrical drawingsfarguidance only and do not limit
the equipment size.

Electrical Systems to be Installed:

a.

o

a o

o

120/208 volt, 3-phase, 4-wire, 60 Hz, distribnoti

9 - 120/208 volt, 3-phase, 60 Hz, DPE well coinpanels.
120/208 volt, 3-phase, 50 amp, 60 Hz HiPOx HCU imanel
120/208 volt, 3-phase, 50 amp, 60 Hz SVE contrakpa

120 volt receptacle system

Grounding system.

Contractor to provide and install the SCADA cotier system with hardware and
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software.
h. Contractor supplied communications equipment.

i. Temporary lighting and power facilities duringrestruction.

B. Labor, Services and Skilled Supervision:

1.

Complete Electrical Construction, Erection, &tistion and Connection:
a. Materials and equipment specified in this sectio

b. Related materials and equipment necessary tpletera system.

c. Wiring equipment specified in other divisions.

Adjustment and Testing:

a. Simulate system operation.

b. Proper system operation.

c. Proper control settings for limit switches, flawd pressure devices, and valve
actuators.

d. System electrical integrity.
= Continuity
= Insulation resistance

=  Ground

C. Materials and Equipment

1.
2.
3.

Specified in this Division.
Necessary to complete the Systems.

For equipment specified in other Divisions.

D. Costs Billed by Private or Public Utilities asr@ice Charges included in Contract price.

1.

2.

2.

3.

To extend or connect, the electric or commuricagupply system.
Temporary power used during construction.

Metering installation.

Permits and Inspection Certificates:

State electrical.

Municipal electrical.

Southern California Edison Company StandardsReglirements.

14 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

A.

Shop Drawings and Data: In accordance with @doces set forth in Section 01300, submit
complete assembly, foundation, and installationvitrgs together with detailed specifications
and data covering materials used, parts, devicespther accessories forming part of
equipment, including, but not limited to:
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1. Motor control centers (soft start motor conead).
2. PLC controllers, control devices and power sigspl
3. Remote control system.
4. Ground conductors, rods.
5. Conductors, 600 volt.
6. Junction boxes, one cubic foot and larger.
7. Lighting Fixtures and Poles.
8. Dry-Type Transformers.
WARRANTY
A. Except lamps.
B. Free of defects.
C. Function properly.
D. Manufacturer’'s warranty time and coverage shalincluded with bid.
PRODUCTS

CODES, ORDINANCES, STANDARDS AND PERMITS

A.

Comply With All Codes Applicable to the Work:
1. Bidders inform themselves of all local and statdes and regulations.

2. In case of conflict between Contract documentsgoverning codes, the most stringent
shall take precedence.

3.  Where Contract documents exceed minimum coddéiresgents, Contract documents take
precedence.

4. No extra payment will be allowed for work or ogas required by local code
enforcement authorities.

Apply for, Obtain and Pay for All Required Petsrmand Inspection Certificates.

1. Arrange for all inspection by permit enforcinggacies.

2. Deliver all permit compliance documents to Eegin

Underwriters Laboratories Labels Shall Apply To:
1. All materials and devices, etc.

2. Except specified items not covered by existihgsthndards.

Conflicts With Applicable Regulations

1. Resolve at Contractor’s expense.
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2. Prepare and submit details of alternate cortsbnuc
a. Acceptable solution of conflict.
b. List of substitute materials:
= For approval of inspecting authorities.
= For approval of Engineer.
2.2 IDENTIFICATION

A. Conductors:

1. Color code:

a. Continuous jacket color.

b. Colored tape wrap at each end and each inteategjdinction box.

c. Plastic adhesive tape at each end and eacmidéate junction box.
2. Conductor numbers or letters and numbers:

a. Laminated composition or plastic disc (floater)wstring loops. Hot stamped
sleeves. ldentify same at each end in the coptroél and the device, and each
intermediate junction box.

b. Correspond to design drawing. Prepare as-buitircedrawing identifying
conductor numbers as installed.

3. Phase color code:
a. NEC as applicable.
b. Each phase separate color or color taped.

c. Each circuit voltage separate color.
B. Terminal Strips:

1. Identify each conductor:
a. Conductor number, or,
b. Function, or,
c. Serial number.

2. Provide terminal strips in all junction boxemt@ating four or more conduits with #10
and smaller wire.

C. Equipment Without Terminal Strips:
1. Identify each connection point:
a. Tape on equipment body beside terminal screw.
b. Tape or tag on conductor.

Correspondence with conductor number.

o

d. Do not cover manufacturer's contact numbersqoiipenent.
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3.0

3.1

3.2

D. Panelboards and Control Centers, DisconnectCandit Breakers:

1. Phenolic Name Plates:
a. Black lettering scribed on white background.
b. Identify purpose, use, pertinent characteri{stdts, phase, etc.)
c. Motor or equipment being controlled.
2. Breaker Panel Circuit Schedule:
a. Remove or furnish directory card.
b. Type neatly assigned circuit use.
c. Replace in panel.
3. Auxiliary Relays and Components:
a. ldentify corresponding to drawings.
b. Typed data adhesive tape.
4. Control and Visual Indicating Devices:
a. lIdentify corresponding to drawings.

b. Use standard nameplate or engraved legend aisaeq

E. Equipment Identification:
1. Name and number if more than one similar unit:

a. Phenolic engraved nameplate or etched or ergjevadized aluminum.
EXECUTION
INSPECTION OF SITE

A. Each bidder shall thoroughly inspect the sitd aristing conditions affecting the work prior
to bidding.

CONTRACT DRAWINGS ESSENTIALLY DIAGRAMMATIC FORCLEARNESS AND
LEGIBILITY

A. Equipment shown in desired location.

B. Size and location shown to scale wherever ptesdilit is approximate unless dimensioned.
C. Contractor compare all available data to relfiation.

D. Verify information and dimensions at buildingesi

E. Install all work to conform to structure and gument.

F. Avoid obstructions.

G. Preserve headroom and working clearances.

H. Keep openings and passageways clear.
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3.3

3.4

3.5

J.

Make accessible all equipment requiring inspecéind maintenance.

PROTECTION, CARE AND CLEANING

A.

B.

Protect materials before and after installaggainst moisture, dirt and damage.

At all times, keep the premises clear of undeimulation of rubbish.

On completion of the work, remove all rubbisld @ebris resulting from this Contract and
dispose of same.

Equipment and fixtures shall be thoroughly céxhand left in a satisfactory condition for use.

Provide temporary heat in motors and electpeaiels, control centers and enclosures to
eliminate condensation until installations are pthin normal service.

All electrical equipment and fixtures shall betalled in a manner to meet the requirements of
a Seismic Zone 4 area.

DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEM

A. Contractor to provide assistance for inspection:

1. To Engineer.

2. To state or local permit inspectors.

3. To utility company inspections.

a. Atall times as requested:

Remove covers.
Operate machinery.

Continuity tests.

As necessary to demonstrate quality and adequacy.

b. Operate each:

TESTS

A.

General:

Branch feeders.

Panelboard circuits.

Motor controls and motors.

Control systems.

Electric controls on installed mechanical equipment

Remote and local control and alarm systems.

1. Perform all tests as outlined.

2. Additional tests as may be necessary to establis

a. Adequacy to perform function.

16010- 6



b. Quality of workmanship.

c. Safety.

d. Completeness.

e. Suitability.

Provide test labor materials and tools.
Advance timely notification of test schedules.

Correct promptly any failure or defects revedigdest.

o 0 &~ w

Retest or transient conditions test may be redun critical cases as required by
Engineer.

B. Driven Ground Rod Resistance Test:

1. Immediately after installation.

a. Each rod individually.

b. Combined resistance when 2 or more in-group.
2. Maximum 25 ohms at point of system connection.
3. Report contain:

a. Date of test.

b. Soil conditions.

c. Measured resistance.

d. Submit at once.

C. Wiring Tests:

1. Continuity.
2. Proper wire size:
a. Insulation resistance measured by DC 2000 vetfger:
= All circuits including services.
b. Circuits 600 volts or less:
= 1,000,000 ohms to ground minimum.
= Except circuits over 50 amperes with:
— All served devices except fluorescent fixtures emed,
— Allincandescent lamps removed, motor terminalsatisected,
— Panelboards and switchboards with switches closed,
— 300,000 ohm to ground minimum.
c. Insulation between ungrounded conductors nettlean 1.5 time’s minimum
insulation to ground.
D. Equipment Tests:
1. Operating amperes:

a. Each motor:
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= Measure and record each phase.

= Equal or less than nameplate rated current atetvice factor.
b. Each panel and load center:

= Measure and record input each phase.

= Balance phases by reconnection.

= Maximum variation +10 percent between phase cuaadtaverage.
c. Dry type lighting and supply transformers:

= Measure and record each phase.

E. System Tests:

1.

Service voltage: Measure voltage at the semmteance. Voltage shall be within service
range A as defined by ANSI/IEEE C84.1.

Utilization Voltage: Measure voltage at eachdlo&5 kVA or greater. Other voltage
measurements shall be taken as required by thex&sgi Voltage shall be within
utilization range A as defined by ANSI/IEEE C84.1.

Voltage balance:

a. Maximum 1 percent unbalance at full load.

b. Cooperate with utility to achieve balance witlinits.
c. Rearrange single-phase loads.

d. Unbalance definition for 1 percent:

= 100 times the sum of the deviation of the thre¢ages from the average voltage
divided by the average voltage.

F. Electrical System Test Reports:

1.

2
3.
4

Indicate all tests performed.
Demonstrate conformance with performance cateri
Note corrections made to meet performance.

Consult Engineer on report format.

G. Motor Test Reports:

1.
2.

Consult Engineer on report format.

Provide information on each motor 1/3 horsepcavet larger:

a. Motor use.

b. Location.

c. Duplicate of motor nameplate, or tabulation ainplete nameplate data.
d. Measured full load current phase A, B, C.

No-load voltage phase AB-BC-CA.

o

f.  Full-load voltage phase AB-BC-CA.

g. Feeder conductor insulation resistance phapédse and phase-ground.
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h. Control circuit function.

i. Rotation direction from drive end.
3.6 RECORD DRAWINGS

A. One Complete Set Blue Line Prints Provided:
1. Keep separate and clean.
2. Reserve for complete picture of work actuallstétied.
3. Serve as work progress report sheets.
4. Notations made neat and legible.
5. Available all times at job site.
a. Record Layout Actual Routing
b. Completion of Work and Record:
= Signed by Contractor.
= Dated.

= Delivered to Engineer.

***END OF SECTION * * *
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

1.0 GENERAL
1.1 RELATED WORK SPECIFIED ELSEWHERE
A. Basic Electrical Requirements: Section 16010
B. Grounding: Section 16450
C. Lighting: Section 16500
D. Instrumentation and Control: Section 16900
1.2 QUALITY ASSURANCE
A. General Requirements:
1. New, free from defects, quality as specified.
2. Standard product of known manufacturer.
3. Same manufacturer:
a. Material of the same type or classification.
b. Used for the same purpose.
4. Labeled or listed by approved testing laborasori
5. Suitable for the intended application.
6. Approved by inspection authorities.

B. Applicable Codes and Standards: Shall be tiestaevisions, supplements and amendments
to the following:

1. ANSI/NFPA 70: National Electrical Code (NEC).

2. NEMA Standard ICS-2: Industrial Control Devic€gntrollers and Assemblies.

3. NEMA Standard KS-1: Enclosed and Miscellaneoistribution Equipment Switches.
4. NEMA Standard MG-1: Motors and Generators.

5. NENA Standard PB-1: Panelboards.

6. NEMA Standard WD-1: General Requirements forilgiDevices.

7. UL Standard 98: Enclosed and Dead-Front Switches
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1.3

2.0

21

8. UL Standard 845: Motor Control Centers.
9. UL Standard 1004: Electric Motors.

10. IEEE 519: Recommended Practices and Requirsrf@mitiarmonic Control in Electrical
Power Systems.

11. Southern California Edison Company Electricaivi&e Requirements Latest Edition.

SUBMITTALS

A.

Shop Drawings and Data: In accordance with @doces set forth in Section 01340, submit
pictorial, assembly and installation drawings tbgetwith detailed specifications and data for
the following material and equipment listed in $&ttl6010, Paragraphl1.04

B. In addition to the requirements above, submit twpies of Operation and Maintenance
manuals for the following:

1. Motor and water treatment controls
2. Motor control centers

3. Motors

4. Remote control interface equipment
5. Panelboard circuit breakers

C. Operation and maintenance manuals shall beditiaad to any instructions or parts lists
shipped with the equipment.

D. Wiring and Connection Diagrams: Submit wiringlaamonnection diagrams for motor
controllers and motor control centers. Extent dethil of wiring diagrams shall comply with
NEMA standards for the equipment.

PRODUCTS

RACEWAYS

A. Rigid steel threaded galvanized or sheradiZeMT acceptable for lighting and receptacle
branch circuits routed within building structures).

B. PVC Schedule 40 for all underground runs.

C. Long radius bends for underground runs shatldié steel.

D. Locknuts and insulating bushing on terminations.

E. Flexible metallic conduit shall be used in sharts for ease of installation and to prevent

vibration from equipment.

1. Liquidtight flexible conduit.
2. Zinc-coated steel core.

3. Extruded gray PVC cover.
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F.

4. Sealtite Type “UA”".

Minimum size conduit shall be 3/4-inch.

2.2 CONDUCTORS

A.

Copper Conductor:

1. 600 volt minimum insulation.
2. Type THHW or higher temperature rating. (Alrevshall be sized per 7 rating)
3. Minimum Wire Size:
a. Power carrying conductors, No. 10 AWG.
b. Control wiring, No. 14 AWG stranded.
c. Fixture wire, No. 16 AWG stranded.
4. Insulation colors consistent each phase.
Stranded power conductors No. 8 AWG and largesss
6. Terminal lugs and connectors for power and iightircuits shall be copper alloy
pressure type.
Instrument wire and cables
1. 300 Volt Minimum Insulation Rating

2. Instrumentation signal and telemetry cables

3. Insulation thickness shall be 32 mils of poly#he, insulated with 2.3 mils 100 percent
aluminum foil/polyester shield and No. 18 strantieded copper drain wire, all under a 32
mil PVC jacket. The shield shall be continuous ahdll be grounded only at the receiving
end, or as indicated.

4. Multi-individual shielded pair or triad instrumiation cable shall consist of individual
shielded and twisted pair copper conductors witethglene-propylene insulation, and No. 18
AWG tinned stranded copper drain wire, an overalrégnum Mylar shield and an overall
chloro-sulfonated polyethylene compound jacket. Gdigles shall be suitable for conduit
raceway installation and shall be flame retardant.

5. Wire color code shall be per Insulated Cable@ason (ICEA) standards.

All cables shall be rated for installation in dmywet locations. All cable shall be rated for
pulling through conduit raceways without damagehtindividual conductors.

2.3 CONDUIT FITTINGS

A.

B.

Cast malleable iron condulets or unilets.
Threaded with watertight gasket.

Watertight seals on conduit entering undergratnactures, Type EYS, located inside
structure wall.
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D. Non-metallic, compatible with PVC Schedule 40enaay.

2.4 JUNCTION BOXES

A.

B.

Size as required by code or as shown on thespldiow extra space when splicing.

Full access screwed covers mounted with cormo@sistant machine screws.

Fabricated from code gauge galvanized shedt stee

1.

Paint with rust-inhibiting primer.

Cast metal with threaded hubs FS or FD or tyBenRh cast plates with threaded hubs:

1.

2
3
4,
5

Exterior, damp or underground locations unlékerwise shown on the drawing.
Fully gasketed.

Size for outlets including gang requirements.

Size for conduits, conductors and volume fillGyde.

Stainless machine screws for covers and side9la

2.5 WIRING DEVICES

A. General

1. Specification grade, NEMA standard.
B. Switches:

1. 20 ampere, 125 volts.

o~ 0D

Totally enclosed in a molded phenolic case.
Flush tumbler type.
Group under a gang plate where two or more begtén same location.

Motor horsepower rated trip-free with overloaVide for use with fractional HP or more
motor loads.

Receptacles:

1.

20 amperes, 125 volts, 2 pole, 3 wire NEMA 5-201Ress otherwise noted:

a. Totally enclosed GFI protected, grounding type.

Cover Plates:

Appropriate size and type.

Gasketed weatherproof type of corrosion resistagalvanized steel or galvanized
malleable iron for exterior or damp locations.

Gang plates for multiple switches or multipleélets at one location.

Fastening screws corrosion resistant or stanles
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2.6 MOTOR CONTROLS

A.

NEMA Standard:

1. Individual wall mounted units.

2. Control center group mounted units.

Combination circuit breaker and magnetic stantdess otherwise specified.
Switch and fuse units:

1. Heavy duty loadbreak with quick make, quick lreperation.
2. Common operator for 3 phases.

3. High pressure switch contacts.

4. Current limiting fuses rated as shown on thevirgs.

Circuit breaker units.

1. Thermal magnetic circuit breakers.

2. Interchangeable trip type.

3. Adjustable magnetic trip elements.

a. Magnetic-only (MCP) type acceptable only if shawn the drawings and if part of an
UL listed assembly.

Type, size and functions as indicated on thevitigs.
1. Across-the-line start.
2. Contacts self-cleaning type designed for easyaotion and replacement.
3. Manual toggle switches, quick make, quick breegkfree type.
a. Single phase less than one horsepower.

Modular construction suitable for motor conirehter installations unless otherwise indicated
on the plans.

Pilot devices on controller door unless otheevitglicated on the Plans.
1. Start-stop buttons or selector switch (see satierdiagrams).

a. Reset buttons.

b. Running time meter, hours and tenths, non redsett

Pilot lights shall be transformer push-to-tggiet with color and functions shown below unless
otherwise noted on the drawings.
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2.7

L.

M.

1. Motor running - green light.
2. Motor stopped - red light.
3. Circuit energized — white light.

Overload trips in each phase.
1. Sized for actual motor running current.

All disconnect or circuit breaker operators shave padlocking provisions in open portion
with field knockout or drill position for closed pition.

120 volts control power through an integral eohtransformer with 125 VA spare capacity
unless otherwise indicated on the drawings.

Protective fuse for each control circuit.

Terminal strip for all external connections.

MOTOR CONTROL CENTERS

A.

NEMA, AIEE and ANSI Standards. NEMA enclosuypé 12.

1. Sections 20-inches, 24-inches, or 35-inches Wd20-inches and 90-inches high.

2. Short circuit bracing to 65,000 RMS amperessootherwise shown on the drawings.
3. Back access prohibited.

Completely wired NEMA Class |, Type B wiring.

480 volts, three phase, 60-hertz alternatingecitiy ampere ratings as indicated on the plan
drawings.

Motor controllers as described in Paragraph? f&this section and soft start motor
controllers in Section 16480.

Comprised of individual vertical units of sanmepth and height.

Common power bus arranged for easy sectioniadslit

Six size 1 starters per vertical section.

Main horizontal bus (800 amp) with vertical bes$400 amp) to feed each section.
Busses shall be tin plated aluminum or copper.

Ground bus across the bottom or manufactutensiard.

Top and bottom wiring space for each verticatiom wiring.

Vertical wiring space for unit wiring.

. All wiring neatly grouped, tied and supportedchimd in place.
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N. All units to be modular construction of interciggable type, front accessible held by machine
SCrews.

0. Each unit completely isolated and barriered fadher units.
P. Unit door hinged on the left side when facing panel.

1. Three hinges for doors over 1/3 height.

2. Four hinges for full height doors.
Q. Spare sections to be complete with all facgitscept interior unit.
R. Hinged door for spare sections to be furnishi¢d @overed cutouts.
S. Blank area shall be covered.
T. Zinc phosphate treated inside and out or rustgmtive treatment.
U. Tough epoxy resin primer, durable baked enaligél grey finish.

V. Auxiliary controls mounted in MCC:
1. Auxiliary panel for equipment mounting.

2. Relays, timers, meters, metering transformersliary power transformers mounted in
separate compartments from starter.

3. Limit two auxiliary relays in starter compartnten
a. Locking provision in extended position.

b. Roller or ball bearing slide.

W. Acceptable Manufacturers
1. Allen-Bradley 2100 Centerline
2. Square-D
3. Cutler-Hammer
4

Siemens
2.8 PANELBOARD
A. Type, size and functions as indicated on thevings.
B. Dead front, flush, surface or motor control emhounting.

C. Tin-plated aluminum busses, or copper busstégdnel height, rigidly supported with bus
supports.

D. Minimum bus rating not to be smaller than fegai®tective device setting.
E. Complete with main breaker or main lugs and lsdakers as shown on the drawings.

F. Circuit breakers:
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2.9

2.9

Molded case thermal magnetic trip units.
Common trip bar for two or three pole breakers.
Trip-free and trip-indicating plug-in type.
Quick-make, quick-break contacts.

Single, two or three pole breaker interchandiabi

o ok~ wbdPkE

Ground fault circuit interrupter (GFCI) wherelicated.

Zinc-coated sheet steel cabinets, Underwritedsoratories, Inc. label. Heavy gauge for
embedded installation.

NEMA Type 1 enclosures for indoor locations wsletherwise noted.

NEMA Type 3R enclosures for outdoor locations.

Typewritten directory properly identifying eagincuit under the clear plastic cover.
Panel bus arrangement:

1. Single phase, 3 wire, 120/240 volts with sokditnal and ground bars with lugs.

Gutter space:
1. 5-inch minimum at top and bottom in additiorgtound and bus space.
2. 4-inch minimum on sides.

3. Meet NEC requirements.

. Transient-voltage surge suppressor shall beldimeeach panelboard voltage rating and

connected per manufacturer's requirements.

Breaker interrupting rating not less than thiéofeing unless shown otherwise on the
Drawings:

Interrupting Capacity | RMS Symmetrical Amperes
Breaker 208 V AC 480V AC
(Ampere Rating)
20 - 60 10,000 14,000
70-125 10,000 14,000
150 - 400 40,000 30,000

OVERLOAD PROTECTION

A. Size to fit motors.

B. Verify from motor nameplate and measure amp.load

B. Special consideration for submersible motors. &meanufacturer’s recommendations.

MOTORS
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2.10

2.11

All motors shall be of the horsepower and spagpropriate for the equipment drive, of
squirrel cage design, 40 ambient, and shall be of nationally known mantufiar, and shall
conform to the applicable standards of the Nati@iattrical Manufacturer's Association.

Motors 1 horsepower and over shall be 3-ph&sactional horsepower motors may be single
phase.

Insulation shall be not less than Class B andparxy dip coating for protection against
accidental submergence. Ambient temperature withjpproximately 3Z and under these
conditions the service factor shall be 1.0 minimum.

The totally enclosed fan cooled (TEFC) motonfeashall be suitably protected against
corrosion inside and out considering operatiomimatdoor or moist corrosive atmosphere.
Open drip proof (ODP) motors operating in a clehy,indoor environment shall be provided
with bug screens on all ventilation openings. Gesfitings with grease relief drain plugs
shall be provided on all thrust and radial ballrbegs if required by the manufacturer.

Motors in corrosive locations shall be approfadsuch areas as indicated on the drawings.
All motors shall be the highest-grade premiufitiehcy.

Motor heaters are required for all motors tersépower and larger. Heaters wired to
energize when motor is off.

Motor overheat switches are required for alleneten horsepower and larger. Motor
overheat switches not required for fire pumps.

POWER MONITORING

Three Phase Power monitoring shall be provided

Power monitoring shall, at a minimum, detect:
1. Phase Loss

2. Phase Unbalance

3. Phase Reverse

4. Low Voltage

Monitor, in alarm, shall provide visual indiaatiat station and provide dry contacts for
Owners use to connect to SCADA system.

Monitor shall provide an analog signal to SCABystem to allow monitoring power
consumption. Four analog loops shall be provide8EADA interface.

Acceptable Manufacturers:

1. General Electric (Multilin PWM-T20-C or equal)

COMBINATION POWER PANEL/TRANSFORMER

A. The combination power panel/transformer paclkstgdl include , but shall not be limited to

the following:

16050- 9



1. Atransformer with a maximum full load temperatuse of 115°C using a 180°C
insulation system. The core and coil is encapstlis@n epoxy resin-sand combination.

2. Acircuit breaker section enclosed in a weatksistant, steel enclosure.

3. Enclosures use an electrostatically applied, iMd@color, powder coating for the
transformer and panel board section. This constnugtrovides a unit for use in wet,
dirty, or dusty applications.

4. Two-part construction uses removable transfosrtieat can be replaced without
disturbing external panelboard wiring. All are fistred, complete with the transformer
main primary and main secondary circuit breakersdin accordance with National
Electrical Code requirements.

B. Product: Square D Mini Power-Zone Power Supplgguivalent approved by URS.
3.0 EXECUTION
3.1 ERECTION
A. The Contractor shall install the wiring and mi&tks by tradesmen skilled in the installation of
this type of work and in accordance with the mactufier's instructions. All electrical work
shall be in accordance with applicable electricales.
3.2 RACEWAYS AND CONDUIT
A. Rigid conduit support intervals not greater than
1. 1-1/2-inches and smaller - 6 foot intervals
2. 2-inch to 6-inch - 10-foot intervals

B. Flexible conduit support intervals not greatert 4-1/2 foot intervals.

C. Conduit runs on the interior walls and ceilings:
1. Support on U-channel.
2. Attach to concrete walls.

3. If not practical to attach to concrete wallsaelh to a structural member through the
covering materials.

a. Seal covering to prevent sound transmission.
3.3 CONDUCTORS
A. Pulling lubricant soapstone or NEC approved mial®
B. No splices between outlet boxes or fittings.
C. Color identify or tag as specified in Sectior916.
D. Conductor ends stripped of insulation withowtkimg metal.

E. Assure high conductive permanent connections.
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3.4

3.5

3.6

3.7

JUNCTION BOXES

A.

Mount and support per good standard practicegulsiackets, rod hangers, bolts, and
expansion bolts.

Support independent of attached conduit.

Replace covers and screws when wiring is coraplet

WIRING DEVICES

C.

D.

Wall switch outlet 4 feet 0 inches above finfkior.

Receptacle outlet 4 feet 0 inches above filsbrfin pump room, 1 foot 6 inches in all other
areas.

Height as noted on drawings.

Lighting switches on lock side of entrance door.

LOCAL CONTROL STATIONS

A.

B.

Secure to adjacent wall.

Secure to controlled equipment in convenient lacati

MOTOR CONTROLS

A.

Separately enclosed starter units:

1. Fasten securely to supporting structure:

a. Wood screws or lag screws to wood boards oretimb

b. Machine bolts to metal framing or plates.

c. Expansion anchors to concrete walls.

d. Expansion toggle wing bolts or sleeves anchmimtiow block.

f.  Provide 1-inch spaces to set panel out from atear block wall.
2. Arrange for driven equipment use or function.

a. Similar units adjacent.

b. Multiple units:

= In horizontal line uniform to top height.

= In groups symmetrical arrangement. Top of higkestosure not exceeding 6-
feet-9-inches above floor and bottom lowest enclswt less than 1-foot-3-
inch above floor.

Motor control centers:
1. Provide 3-inch mounting curb under cabinet.

2. Fasten brace from adjacent wall or support sirado enclosure frame.
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5.

a. Support enclosure as required for Seismic Zone 4
Fasten securely at base.

a. Anchor bolts in concrete.

b. Lag bolts or through bolts in timber.

Assemble units and make-up field connections.

a. Follow manufacturer's instructions.

b. Special care for joints in electrical busses.

Connect all wiring to power source, loads anatimis.

3.8 PANELBOARDS AND CABINETS

A. Fasten securely to wall:

1.

2
3
4,
5

Wood screws or lag screws to wood boards oreimb
Machine bolts to metal framing or plates.

Expansion anchors to concrete walls.

Expansion toggle wing bolts or sleeves anctmtstlow block.

Provide 1-inch space to set panel out from atreaor block wall.

B. Outdoor post mounted:

1.

Provide wood or galvanized angle brackets.

a. Galvanized 1/2 inch lag screw or through bdtdaing to pole.
b. Galvanized lag screw or through bolt fasteniog to bracket.
Brackets top and bottom if enclosure more tHamthes high.

Support post not less than 6-inch x 6-inch &@aimber; 4-inch Schedule 40 galvanized

pipe or u-channel (as shown on drawings) set iciEie.

C. Mounting height:

1.
2.

Single unit - 5 feet centerline above floor ocound.

Multiple units - uniform top height.

D. Mounting Supports

1.

Fasten brace from adjacent wall or support traco enclosure frame.

a. Support enclosure as required for Seismic Zone 4

***END OF SECTION * * *
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SECTION 16450

GROUNDING

1.0 GENERAL
11 RELATED WORK SPECIFIED ELSEWHERE

A. Basic Electrical Requirements: Section 16010

B. Basic Electrical Materials and Methods: Secfi6050
1.2 DESCRIPTION

A. Furnish all labor, material, equipment, instruntse supervision, and accessories as required to
install the grounding system required. Equipmerdunds, including conduits, shall have
separate grounding conductors above grade. Graatndarious equipment locations may be
combined into single conductors connecting to bejoxde grids.

B. Provide grounding of all electrical equipment pede rules and established safety practices.

C. Provide grounding system as indicated on thevidgs. Coordinate with the Engineer, the
grounding system components that will be furnighyethe Engineer.

13 QUALITY ASSURANCE

A. Applicable Standards:
1. ANSI C2: National Electrical Safety Code (NESC)
2.  ANSI/NFPA 70: National Electrical Code (NEC).
3. UL Standard 467: Grounding and Bonding Equipgmen

B. Acceptable Manufacturers:

1. Ground Rods:
a. A.B. Chance Co.
b. Copperweld Corporation
c. Porcelain Products
d. Willard Industries
e. American Electric
2. Cable-to-Equipment Ground Lugs:
a. Burndy Corporation (Burndy)
b. Erico Products
c. 0.Z. Gedney Company
3. Coatings:

a. Kop-Coat, Carboline Company
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SUBMITTALS

A. Submittals: In accord with Section 01340.

B. Includes, but not limited to, catalog cuts foe following:
1. Ground Rods
2. Connectors
PRODUCTS
MATERIALS
A. All materials shall be in accordance with thgquieements as specified on the drawings and the
referenced specification details.
B. Wire and Cable:
1. In general, ground cables shall be bare, ofatenl soft or medium hard drawn, Class A or
Class B stranded copper, of sizes shown on theimyaw
2. Ground cables that are direct buried and paahadlectrode system shall be bare.
3. Conductor Sizes:
a. As indicated for specific connections or as iregiby NEC.
b. For required connections not indicated, use actod size not less than No. 2/0 AWG
if buried in earth or cast in concrete, or No. 6 @\t other locations.
C. Ground Rods:
1. Copper-clad steel or copper-alloy sectional-tyuks. Copperweld 9400 Series or
equivalent.
2. One end pointed to facilitate driving.
3. 3/4-inch diameter and 10-feet long with diametett length stamped near top of rod.
D. Connection Materials:

1.

Below Ground

a. Cable-to-cable, cable-to-rod, and cable-to-cctione connections of exothermic-
welding-type process.

Above Ground

a. Compression type unless otherwise indicateti@drawings.

b. Bolted to equipment housing with silicon broboéts and lock washers.
Cable to building column connections by exothemvelding type process.

Ground Rod Clamps: One piece cast bronze wafttysset screw. Copperweld 6500 Series
or equivalent.
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3.0

3.1

3.2

E. Coatings
1. Kop-Coat Bitumastic No. 50 asphaltic coating.
EXECUTION
INSPECTION
A. Do not cover connections before they are ingakby Engineer.
INSTALLATION
A. General
1. Copper ground wire shall be used on interior extdrior installations and in conduit runs
for equipment grounding.
2. All electrical equipment and conduit installeddar this contract shall be grounded as
required by NEC, indicated on the contract drawenys as specified herein.
B. Wire and Cable
1. Install using as few joints as possible.
2. Suitably protect cable against damage duringtoaction.
3. Replace or suitably repair cable if damagedrypae before final acceptance.
4. Route runs as indicated or required by NEC.
5. Route where possible for maximum physical ptaiac
C. Ground Rods
1. Install rods as indicated by driving and nodhifing or jetting.
2. Drive rods into unexcavated portion of the ewitlere possible.
3.  Where rods must be installed in excavated adkas rods into earth after compaction of
backfill is completed.
4. Drive to a depth such that top of rods will pp@ximately 24 inches below final grade, or
subgrade, and connect main grid ground cable theret
D. Connections
1. Conform to manufacturer's instructions.
2. Chemically degrease and dry completely befolding connections.
3. Apply one coat of asphaltic coating to all exsthic-welded connections to be buried.
4. Make connections to equipment as follows:
a. Make up clean and tight to assure a low-resistannnection with resistance drop not
exceeding 1 ohm.
E. Install so as not to be susceptible to mechanieahage during operation or
maintenance of equipment.
E. Metallic Conduit Ground

16450- 3



F.

1. Adequately and properly ground at all termir@hfs and wherever isolated from equipment
or grounded steel.

2. Where extending into floor-mounted equipmeninfrioelow, connect to equipment ground
bus or frame.

3. All conduit shall be grounded directly or througfugment frames and ground busses to the
ground system conductor which shall be minimum of 8lbare copper.

Box Grounds

1. Unless grounded by conduit system, ground akébdy direct copper connection.

3.3 FIELD TESTING

A.

B.

Measure resistance of ground system to eachndraser.

Record results and notify Engineer if any regdimceeds 25 ohms. If the resistance exceeds 25
ohms, then ground rod(s) shall be added. Additiomds shall be driven at least 6 feet away
from any existing rods and shall be tied to thetag ground system.

Test at least three of each type of ground adioms and not less than 25 percent of all ground
connections.

Test by one of the following methods for resisewmeasurement:
1. Three-point method, using an ammeter and votin@etd a-c- or d-c power supply.

2. Commercial instrument method approved for syph testing.

***END OF SECTION * * *
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SECTION 16455

DRY-TYPE TRANSFORMERS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Electrical Requirements: Section 16010

DESCRIPTION

A. Furnish all labor, material, equipment, instrumse supervision, and accessories as required to

install the dry-type transformers.

B. All transformers shall be properly grounded asdatid on the drawings or as required by the

NEC and established safety practices.

QUALITY ASSURANCE

A. Applicable Codes and Standards: Shall be ttestaevisions, supplements and amendments

to the following:

1.

2
3
4,
5

ANSI C2: National Electrical Safety Code (NESC).

ANSI/NFPA 70: National Electrical Code (NEC).

ANSI Standard C57.12.50: Ventilated Dry-TypetBigition Transformers.
NEMA Standard ST20: Dry-Type Transformers fon&ml Applications.
UL Standard 1561: Dry-Type General Purpose awielP Transformers.

B. Acceptable Manufacturers:

1. General Electric

2. Westinghouse

3. Square D

4. |-T-E (Siemens)
SUBMITTALS

A. Submittals: In accord with Section 01340.

B. Includes, but not limited to, catalog cuts foe following:

1.

Transformer, single-phase, 480 volts primary)/220 volts secondary, 60 hertz.

PRODUCTS

MATERIALS

A. Design Requirements:
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2.2

3.0

3.1

=

Transformer sizes shall be as indicated.

N

Transformer construction and testing shall neeedurpass all applicable requirements of
"Applicable Standards".

3. All transformers shall bear the UL label andlisha acceptable for installation in the
locations indicated.

4. All transformers shall be supplied from the sanamufacturer.

DRY-TYPE TRANSFORMERS

A.

Three-phase transformers shall be 480 volt pymdransformers shall have a minimum of 4-
2 1/2% full capacity primary taps.

Transformers shall be 1%D-temperature rise above®@ambient. All insulating materials to
be in accordance with NEMA ST20 Standard for a°22@L component recognized
insulation system.

Transformer coils shall be of the continuous mebweonstruction and shall be impregnated
with nonhygroscopic, thermosetting varnish.

All cores to be constructed of high grade, ngm@ silicon steel with high magnetic
permeability, and low hysteresis and eddy curressés. Magnetic flux densities are to be
kept well below the saturation point. The coreitations shall be clamped together with
structural steel angles. The completed core aiidshall then be bolted to the base of the
enclosure but isolated therefrom by means of rubbkration-absorbing mounts. There shall
be no metal-to-metal contact between the core aildaod the enclosure. The vibration
isolating system shall be designed to provide anpaent fastening of the core and coil to the
enclosure. Sound isolating systems requiring tiraptete removal of all fastening devices
will not be acceptable.

Transformers shall be in a heavy gauge, sheet, stentilated enclosure. The ventilating
openings shall be designed to prevent accidentasacto live parts in accordance with UL,
NEMA, and National Electrical Code standards fontilated enclosures. Transformers
through 100 kVA shall be designed so they can treeefloor or wall mounted. Above 100
kVA they shall be floor mounted design.

The entire transformer enclosure shall be degebacleaned, phosphatized, primed, and
finished with a grey, baked enamel.

The maximum temperature of the top of the emcshall not exceed %D rise above a 4C
ambient.

The core of the transformer shall be visiblyugrded to the enclosure by means of a flexible-
grounding conductor sized in accordance with applie NEMA, IEEE, and ANSI standards.

Sound levels shall be guaranteed by the manufaichot to exceed 50 dB.

EXECUTION

INSPECTION

A.

Verify location and mounting requirements fockdransformer.
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3.2

3.3

B.

C.

Verify voltage rating and connections for ea@mnsformer prior to installation.

Examine transformers for damage and replace fwrimstallation.

INSTALLATION

A. Install transformers in accordance with manufeet's instructions, the drawings, and NEC.

B. Properly ground transformers to ground system.

C. Properly support and align transformers and ideall necessary accessories and steel shapes
for support of the transformers.

D. Coordinate complete transformer installatiorhvtite facility construction.

TESTING

A. Refer to Section 16010, this Division, for gealdesting criteria.

B. Test all transformers for proper operation aodect phasing.

C. Perform all tests as recommend by the transformanufacturer and requested by the

Engineer.

***END OF SECTION * * *
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SECTION 16460

FEEDER AND BRANCH CIRCUITS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A.

Basic Electrical Reguirements: Section 16010

DESCRIPTION

A.

B.

Provide al feeders shown on the Drawings.

Provide branch circuits to all outlets, devices, motors, appliances and electrical equipment
unless otherwise noted.

PRODUCTS (Not Applicable)

EXECUTION

INSTALLATION

A.

All feeder conductors to be continuous from origin to panel or equipment without splice in
intermediate pull or splice box. Unless otherwise indicated each feeder raceway to contain
only those conductors constituting a single feeder.

Feeder raceways to enter directly opposite terminal lugs where possible.

Provide feeder conductor identification in accordance with Section 16010: Basic Electrica
Requirements.

Install branch circuit wiring in raceways throughout project unless otherwise indicated.

Verify roughing-in requirements prior to installation of branch circuits. See equipment
schedules, architectural, mechanical and structural Drawings for equipment locations.

See Section 16050; Basic Electricall Materials and Methods, for general instalation
requirements.

*** END OF SECTION * * *
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SECTION 16470

EQUIPMENT CONNECTIONS

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Electrical Requirements: Section 16010

DESCRIPTION

A. Connect to all equipment noted or as schedutethe Drawings, and provide all cords, cord
caps, circuit protection, disconnect switches amatessary devices required for proper
connection of equipment.

B. All control devices furnished by subcontractoe o be set in place by him unless otherwise
noted. Control wiring between starters, hydraoligppneumatic electric switches, electrically
operated control components, etc. provided by etattcontractor unless indicated otherwise.

PRODUCTS

MATERIALS

A. Disconnect switches: Heavy duty unfused unteserwise noted. Disconnect switches for
fractional horsepower, single phase motors may binrated toggle switches. Enclosures
for disconnect switches as shown or required fod@@mns encountered.

EXECUTION

INSPECTION

A. Verify exact location and method of connectioreich piece of equipment prior to roughing-
in. Where roughing-in requirements are differeninf that shown on the Drawings, verify

with Engineer before proceeding.

B. Determine voltage and phase of each item beforsmecting, and if characteristics are not
proper for energy available immediately notify Bregr.

C. Verify location of all control devices with sudtractor.
D. Examine location of all equipment to assure adég|clearance for operation and connection.

E. Obtain drawings from subcontractor and equipregppliers to insure proper connections.
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3.2

INSTALLATION

A.

B.

Connect motors to provide proper direction datimn.

Make connections to equipment in accordance wimufacturer's instructions and NEC
requirements.

Install raceway entrances to roof mounted eqaigninside equipment bases wherever
possible to eliminate penetrating roofs.

Test all circuits for fusing, continuity and c¢ool.

Coordinate work with other subcontractors.

***END OF SECTION * * *
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SECTION 16500

LIGHTING

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A.

B.

Basic Electrical Requirements: Section 16010

Basic Electrical Materials and Methods: SectiG050

ADAPTATION OF EQUIPMENT

A. Furnish equipment readily adaptable for instadlaand operation in the structure in the
manner shown on the drawings.

B. Assume full responsibility for alterations oBphed structure to accommodate actual
equipment furnished.

C. Make and coordinate all required changes, inetudtructural redesign if required to
accommodate actual equipment furnished.

D. Provide all such alterations free of extra coghe Owner or his representatives.

E. Provide fixtures complete with lamps, ballastdlectors, diffuser, lenses, louvers, shielding,
hangers, accessories and fittings.

SUBMITTALS

A. Shop Drawings and Data: In accordance with @doces set forth in Section 01340, submit

picture, complete assembly, and installation drgwitogether with detailed specifications and
data covering materials used, parts, devices, Hrat accessories forming part of the lighting
equipment, including, but not limited to:

1. Foot candle distribution pattern, each axisigymmetrical.
2. Maintenance factors.

3. Coefficient of utilization.

4. Lamp rated lumens and wattage.

B

Ballast type and protection.

Consideration of fixtures submitted will be baism:

1. Comparison with the catalogue data for the feguspecified.
2. Must be UL listed and approved for locationséated.

3. All fixtures submitted at one time.
4

Sample fixture when specifically requested bygigeer.

Operation and Maintenance Manuals:
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1. Supply operation and maintenance manuals prefgréhe equipment supplier and

covering:
a. Assembly, installation, adjustment and checkingrutdions.
b. Parts list.
C. Outline, cross sections, and assembly drawingsnitiating

engineering data; and wiring diagrams.
2. Operation and maintenance manuals shall bediti@al to any instructions or parts
lists packed with or attached to the equipment wdedivered.

14 PROTECTION

A. Box, crate, or otherwise completely enclose pratect all equipment during shipment,
handling, and storage.

B. Protect equipment from exposure to elementskaeg thoroughly dry at all times.

C. Painted Surfaces:
1. Protect against impact, abrasion, discoloratim, other damage.

2. Repaint, to satisfaction of Engineer, all paintarfaces that are damaged prior to
final acceptance.

3. Protect electrical equipment, controls, insolatietc. against moisture and water
damage.

15 EQUIPMENT GUARANTEE

A. Guarantee all equipment against:

1. Faulty or inadequate design.

2. Improper assembly, erection, or handling.
3. Defective workmanship or materials.
4

Leakage, breakage, or other failure.
B. Provide guarantee as specified in General Ciomgit
1.6 QUALITY ASSURANCE
A. Applicable Standards: Shall be the latest iens, supplements and amendments to the
following:
1. Certified Ballast Manufacturers (CBM) - Ballasts
2. llluminating Engineering Society (IES)
3. Reflector and Lamp Manufacturers (RLM) Standdndsitute
4. Underwriters' Laboratories, Inc. (UL)
a. UL Standard 1029: High Intensity Discharge LaBaflasts
b. UL Standard 1571: Incandescent Lighting Fixdure
c. UL Standard 1572: High Intensity Discharge Liigh Fixtures
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B.

5. American National Standards Institute (ANSI):

a. Applicable codes under C78 (Electric Lamps) for:

= High Intensity Discharge
= Incandescent

b. Applicable codes under C81: Electric Lamp BasabHolders

c. Applicable codes under C82: Lamp Ballasts arah3formers
6. ANSI/NFPA 70: National Electrical Code (NEC)
7. ASTM D523: Standard Test Method for SpecularsS|
8. Federal Specification W-L-101: Incandescent pam
9. Federal Specification W-L-00116: Fluorescennpa
Acceptable Manufacturers:
1. Lighting Fixtures: As listed on the Lighting Scule or approved equivalent.
2. High Intensity Discharge

a. Jefferson Electric

b. Advance Transformer

c. Magnetek Lighting Products
3. High Intensity Discharge :

a. General Electric Co.

b. Philips Lighting

c. Sylvania (GTE Products)

2.0 PRODUCTS

2.1 DESIGN REQUIREMENTS

A.

B.

Furnish and install a complete and operabletilnghsystem.
Provide exterior lighting systems as indicated:
1. 120 volt, 1-phase, 60 hertz.
2. 480-volt, 1-phase 60 hertz
The fixture catalog numbers listed on the "luam@ schedule" indicate manufacturer, fixture
design, appearance, etc., desired. These fixtin@sbe modified if necessary to comply with

the corresponding ceiling systems and application.

All lighting fixtures shall bear the Underwritet_aboratories, Inc., label and shall be
acceptable for installation in the locations intkéch

All fixture component parts shall be manufaatiuia@d/or assembled at the manufacturing
plant for shipment in one or more packages. Thgnsnt from the fixture manufacturer shall
include integrally-mounted ballasts where ballasesrequired for the proper operation of the
fixture lamps.
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If fixtures specified herein are discontinuedhat time the work is executed, provide suitable
substitute fixtures, without additional cost, asedied by the Engineer.

Provide accessories such as wire guards, fusieqy, canopies, cords, toggle bolts, etc.,
necessary to mount fixtures in a proper and approvethod.

Voltage: Provide ballast for operation of fises at voltage shown by circuiting on Drawings,
or otherwise indicated.

2.2 PERIMETER POLE LIGHTING

A.

B.

As listed on the drawings

Construction:

1. Rust-protected highest quality steel

2. Die-cast low copper aluminum alloy

Finish on entire Fixture:

1. Gray polyester powder paint finish for lightifigture..
2. Brushed aluminum for pole.

3. Satin Aluminum for 8-ft mouting arm.
Optical systems:
1. Flat tempered glass lens, full cutoff

Poles:

1. Lengths shall not exceed 30-ft..

2. Round tapered aluminum with on mounting arm

3. Pole width shall match fixture mounting requiemts.

4. Handhole for access to electrical connectioadl Blave a raintight cover plate with
attachment hardware provided.

5. Provisions for grounding shall be located imraggly inside the handhole.

Anchor base and bolts shall be per manufactreduirement for the size and amount of
fixtures on each pole and the wind conditions far sites

7. All mounting hardware shall be made of AISA 3@&Bies stainless steel.

2.3 INCANDENSCENT FIXTURES

A. Maximum temperature 9G (194F) at point of contact with ceiling or wall.

B.

Light pattern similar to specified unit.

2.4 HIGH INTENSITY DISCHARGE (HID) FIXTURES

A. As listed or indicated on the drawings.
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B. High Intensity Discharge Lamp Ballast shall aonfi to UL-1-29 and bear the CBM and UL
labels

25 AREA POLE LIGHTING
A. As listed on the drawings..

B. Post Mount Luminarires
1. Construction:
a. Rust-Protected highest quality steel.
b. Die-cast aluminum ballast housing.
c. UL1572 listed suitable for wet locations.

d. HPF reactor or Lag ballast type.

C. Finish on entire fixture:

1. Gray for lighting fixture
2. Satin ground for pole.

a. Optical systems

= LEXAN® polycarbonate refractor.

3. Post mount luminaire poles:

a. Length shall not exceed 18-ft.

b. Round tapered aluminum shaft.

c. Anchor base.

D. Twin Mounting Arms Luminaires
1. Construction
a. Rust-protected highest qualtiy steel.
b. Die-cast low copper aluminum alloy.

c. Satin aluminum for mounting arm.
2. Finish on entire fixture:
a. Gray polyester powder paint finish for the ligptfixture.

b. Brushed aluminum for pole.

c. Satin aluminum for mounting arm.
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3.

2.6 LAMPS

Optical systems

a. Ovate refractor, drop lens glass.

A. Provide lamps manufactured by General ElecRtdlips, or Sylvania unless otherwise
indicated.

2.7 24-HOUR TIMERS

A. Timekeeping Capabilities

1.

The control shall be utilized as a traditionddlur general-purpose time control.

B. Programming Attributes and Capabilities

1.
2.

The control provide for 16 events.

All controls shall provide a manual toggle oidgrthat will change the position of the
switch until either override or the next time event

C. Hardware Attributes

1.
2.

3.

The control shall provide 7 days power withobiastery.

The clock format shall be selectable 12-houril{gh) or 24-hour (military)clock format
with LCD display of time of day and day of the week

Control shall be housed in a NEMA 1 steel engles

2.8 SPECIAL ACCESSORIES

A. Provide as necessary to mount fixture:

1.

2
3
4,
5

Suspended ceiling frames
Stems

Canopies

Toggle bolts

Cords, etc.

3.0 EXECUTION

3.1 INSPECTION

A. Verify location and mounting requirements fockdixture.

B. Verify voltage at each fixture outlet prior tustallation.

C. Examine fixtures for damage or broken partsrapiace prior to installation.
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3.2

3.3

3.4

3.5

INSTALLATION
A. General:
1. Install lighting fixtures at locations indicated contract drawings.

2. Coordinate installation of fixtures with othetbsontractors, and verify methods of
hanging and supporting required.

3. Install after pipe, duct, conduit, etc., thall e installed above light fixtures have been
installed unless otherwise directed by the Engineer

4. Fixtures to be coordinated with ductwork, piparmy structural members. Adjust stems
as required for proper illumination of the area.

5. Properly support and align fixtures and pro\atlenecessary accessories and steel shapes
for support of the fixtures. Coordinate complaxéufe installation with the facility
construction.

6. All fixtures to be illuminated at time of accepte.

7. Allfixtures to be supported in a manner to ntaetrequirements in a Seismic Zone 4
area.

SUPPORTS AND ALIGNMENT

A. Provide proper supports for all fixtures:
1. Rods, hangers, swivel plates to suit conditamd slopes.
2. Steel angles and shapes, unistrut, spacersjaisa@ by conditions.

3. Fixture supports independent from conduit.

B. Alignment:
1. Parallel to building lines.
2. Uniform and symmetrical spacing within rooms.

3. Uniform level when suspended from sloping swe$ac
CLEANING AND TOUCH-UP
A. All lighting fixtures shall be cleaned prior fimal inspection.
B. Touch-up scratched or marred surfaces to maigmal finish.
TESTING
A. Refer to Section 16010, this Division, for gealgesting criteria.
B. Test all systems for proper operation and comd@ing connections.

C. Test all lighting circuits and systems upon clatipn of installation to assure that the lighting
loads operate satisfactorily and conform to Comtaacuments.
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D. Perform all tests as recommended by the systanufacturers or requested by the Engineer.

*** END OF SECTION * * *
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SECTION 16900

INSTRUMENTATION AND CONTROL

GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. Basic Electrical Requirements: Section 16010

B. Basic Electrical Materials and Methods: Secti6850

DESCRIPTION

A. Refer to Drawings and Specifications for contitekcriptions, equipment specifications, and
installation instructions.

B. The Contractor shall furnish all equipment apgurtenances which are specified or required
for continuous, proper and safe operation.

C. Instrumentation subcontractor shall be respdmé$dy installing the SCADA controller
hardware for a complete system, including termaretiof circuits and cables. Furnishing and
installation of conduits, cables, terminals, and/@osupplies shall be the responsibility of the
electrical subcontractor. Final hookup, checkaut acceptance testing of subsystems
hardware shall be the responsibility of the inseuatation subcontractor.

D. The Contractor shall provide the communicatigstesm for the site and be responsible for
final checkout and acceptance testing of the coniration system software.

1. The Contractors integrator shall do the softwamgmmming. The electrical contractor shall
provide assistance to the integrator during star&ud commissioning to make required
hardware changes so the system operates as intended

SUBMITTALS

A. Drawings and Data:

1. Name of manufacturer.

Type and model.

Materials of construction.

Configuration drawings.

Connections required.

Electrical classification and power requirements
Enclosure classification.

Unit weight.

© © N o g A~ D

Accessories provided.

10. Environmental and operational limits.
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11. Operational ranges.

12. Performance characteristics (signals, accurapgatability, temperature effects,
elevation effects).

13. Installation instructions.
QUALITY ASSURANCE

A. Applicable Standards: Shall be the latest iews, supplements and amendments to the
following:
1. ANSI/NFPA 70: National Electrical Code (NEC).
2. ANSI/ISA S5.1: Instrumentation Symbols and liferation.

3. ANSI/ISA S82.01: Electric and Electronic Tddeasuring, Controlling and Related
Equipment

4. NEMA-ICS 1: General Standards for Industriah@ol and Systems
NEMA-ICS 2: Industrial Control Devices, Contesk and Assemblies

PRODUCTS

ALARM MONITORING

A. The alarm monitoring system shall detect alaomditions for discrete and analog variables.
The alarm priority for each point can be set tbaitCRITICAL or NON-CRITICAL. Up to
five (5) separate alarm conditions may be specffie@ach analog point: rate of change
alarm, low low alarm, low alarm, high alarm, andhhigh alarm. An alarm deadband shall

be defined to prevent a signal from oscillatingumd out of alarm condition.

2. User selectable alarms will activate the local tixissystem and be addressed per the
Engineer’s requirements.

INSTRUMENTS AND CONTROLS

A. Refer to the drawings and these specificatfonpower, control and instrumentation
requirements.

SUPERVISOR CONTROL AND DATA ACTUATION (SCADA)

A. The SCADA system shall be provided by ATSI ouieglent. The SCADA system shall
allow for remote access to fully operate the system

EXECUTION
INSTALLATION
A. Supervision and Installation:
1. Contractor shall be responsible for furnishitggquipment as indicated and wiring

connections so their programming can functionalyséy intended system requirements
as described herein.
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2. Contractor shall be responsible for coordinatiad supervision of the entire
instrumentation, connections and control system.

3. Contractor shall furnish at least one factoaynted and fully qualified control specialist to
supervise the installing, testing, calibratingdielquipment, and commissioning of the
process control system.

4. Control specialists' credentials must be apptdwethe engineer prior to employment by
the Contractor.

5. All equipment necessary for testing, calibratamgl commissioning of the system shall be
provided by the Contractor.

6. All equipment used for testing, calibrating amanmissioning the system shall be rated to
an accuracy of at least five times greater thacifipd accuracy of instrument involved.
Evidence must be shown that test equipment accsrhaye been certified by the
National Bureau of Standards within the previousnsbnths of use.

7. Work performed by the Contractor and supervisethanufacturer's specialists must
conform to applicable codes and standards listegire

B. Testing:

1. Check and test all instrument wiring for ideotifion, continuity, polarity, correct origin
and termination, proper securement of terminal ectors, proper grounding and for
absence of undesirable grounds.

2. Inspect each lead wire for polarity at poinbdfjin and terminal, and demonstrate an
infinite resistance between wire and ground.

3. Impose a milliamp signal at point of origin of&vand demonstrate read-outs in two
milliamp increments at proper instrument or alaewide. Note discrepancies,
corrections made and reimpose signal until ceatifi is accomplished.

C. Calibration:

1. Calibrate each instrument and meter at 0%, B84, 75% and 100% of span with test
instruments simulating inputs and read outputs.

2. Provide a written calibration sheet for eaclirimeent, which certifies its calibration to its

published specified accuracy. Calibration shefetmation shall include but not
necessarily be limited to date, instrument tag rensibcalibration data, name of
individual performing calibration, name of persapervising calibration, listing of
published accuracy, permissible tolerance at eautt pf calibration, final calibration
reading, defects encountered, action required anméctions made.

D. Commissioning:

1.

Commission each instrumentation and metering togerform its intended function
within system tolerance.

System tolerance is defined as root-mean-sapfanglividual component accuracy’s
included in the loop.
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3. Commission each loop by simulated process ingiupsocess sensors of 25%, 50%, 75%
and 100% of span and verifying each component redspas required within system
tolerance.

4. Demonstrate the following functions:
a. Anincreasing process signal does cause a cliapgeper direction of final control.

b. Process controllers are set for proper acti@hrande. If adjustment is required,
determine process dynamics in actual simulated ¢gugration and adjust system
accordingly to demonstrate proper action and mode.

c. Alarms operate at required settings and areaeti at these settings.
d. Critical alarms signals are audible acknowlealge test functions where required.

e. Interlock devices operate at required settimgsaperate or prevent operation as
intended at proper settings.

f.  Systems perform as required in both automatitraanual modes.
E. Acceptance:

1. Materials and installation are subject to insipecand approval during any phase of
fabrication, erection, and testing. No exceptittnspecifications shall be taken without
prior approval of the Engineer.

2. Field instruments shall be identified by tag hem The identification shall be by
embossed stainless steel or plastic tags whichlshahechanically fastened with wire
ties. If any instrument tag is lost or missing, @@ntractor shall identify and tag the
instrument.

3. Labor and equipment necessary for conductingmieace tests on all systems and
components shall be provided by the instrument faatwrer. Details of the test
procedure shall be submitted for approval priciegiing. Tests shall be conducted to
demonstrate that the installations are correctcamaplete, and will provide satisfactory
operation. Test data, instances of inferior wonksigp and materials, improper
installation, and mal-operation shall be recordé¢brk failing to pass inspection shall be
corrected, reinspected and retested. Final acasptafrthe work shall be contingent upon
the work being complete, correct, and performingdnordance with the specification
requirements.

4. Representatives of Contractor and Engineer blegtiresent during acceptance tests,
which may be scheduled with final commissioningn@arence of representatives is
necessary before instrument system or loop araf #ile associated instruments will be
accepted. Signing of an acceptance form by allesgntatives shall constitute acceptance.

5. The Acceptance Form shall be provided by thett@otor and shall include, but not be
limited to, date, tag numbers of all instrumergst data, and remarks. Space shall be
provided for the representatives' signatures, thitir names type in full beneath.

6. The Contractor shall provide a report certifygzgnpletion of commissioning of each

instrument system. This report shall indicate @aled system tolerances or the
Engineer’s operating tolerances for each outputfization that the system meets these
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tolerances, and any provisional settings madedalévices. The Engineer shall
countersign this report which shall constitute lfimeceptance of each system.

7. During the course of the work, the Contractor shelintain a complete set of record
drawings annotating changes made in the field amelgnstallation and wiring. This set
of drawings shall be used to provide the Enginesraplete set of verified "Completed
Construction Document” reproducible drawings adtiémstallation is complete and
accepted by the Engineer.

3.2 SPARE PARTS
A. The following spare parts shall be provided wtfik instrumentation and control system:
1. Spare fuses and lamps (ten each of each typeating used in the systems).
2. Spare relays, if required (three of each typlus the systems).
B. Recommended spare parts lists of items Ownarlgéh@mve on hand.
3.3 TRAINING
A. Training of the engineer’s personnel on the pragse, maintenance, calibration, and repair of
all instruments shall be provided under this canttrall testing and calibration equipment
shall be provided for training. Two (2) test amdilaration instruments of each type shall be

provided to the Engineer for permanent use.

B. The training shall be performed by qualifiednegentatives of the equipment manufacturer, as
required.

C. Each training class day shall be a minimum b68rs and shall cover operation, maintenance,
calibration, troubleshooting and repair of therimstent.

***END OF SECTION * * *
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Contract No. 68-W-98-225/WA No. 247-RDRD-091N

1.0 INTRODUCTION

This is the construction quality control plan (CQCP) to be implemented during installation of the
Operable Unit (OU) 2 remedial action remedy, which includes dual phase extraction (DPE) of
contaminated soil vapor and any contaminated groundwater from the perched aquifer, the
excavation of near-surface soils (less than 5 feet below ground surface), and implementation of
institutional controls at the Cooper Drum Company Superfund Site (Cooper Drum) located in
Southgate, California. This CQCP deals only with the construction aspects of the installation of
the DPE system.
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2.0 GENERAL REQUIREMENTS

The CQCP provides the quality control (QC) objectives, the construction quality control (CQC)
manager responsibilities, the CQC phases, the types and frequencies of inspections and tests to
be performed, and the required CQC reporting and documentation required for successful
completion of the construction activities.

2.1 CQCP Objectives

The objective of this CQCP is to provide guidelines ensuring that required levels of quality are
achieved during construction activities performed by the contractor at Cooper Drum. The
method, process, and standards to perform the work are detailed in the project specifications and
design drawings.

2.2 CQC Manager

The CQC manager is responsible for overall management of the CQC system and has the
authority to act independently in all QC matters. Some of the individual responsibilities of the
CQC manager include:

e Managing all on-site and off-site inspections and testing;

e Evaluating the results of the inspections and testing;

¢ Inspecting and accepting/rejecting materials delivered to the site;

¢ Notifying the site construction manager of acceptance or rejection of the work;

e Documenting all inspections, testing, and notifications using daily CQC reports; and

e Reviewing all submittals (Requests for Information [RFIs], As-Builts, etc.) related to QC
with the engineer.

2.3 CQC Phases

To ensure that activities comply with the requirements of the specifications, the CQC oversight
will be conducted in four phases: preparatory, initial, follow-up, and final. The elements of the
first three phases are described below and presented in detail in Tables 2.1 through 2.3,
respectively. These tables highlight some, but not all, of the CQC elements, required verification
points, related specification sections, and reporting requirements. The contractor must be familiar
with the work, method, and QC requirements of the work as detailed on the design drawings and
specifications. Any discrepancies and uncertainties must be brought to the attention of the United
States Environmental Protection Agency (EPA) and the engineer for clarification and is the
responsibility of the contractor.
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2.3.1 Preparatory Phase

A preparatory CQC phase will be performed prior to the start of construction. As part of this
phase, the CQC manager will:

e Review and QC design drawings;

¢ Ensure that the client and site engineers/site manager have reviewed the design drawings
and are aware of all aspects of the planned construction activities;

¢ Confirm that all required materials and/or equipment have been purchased and delivered
to the site;

¢ Inspect the material and equipment and ensure that they meet all required specifications
and conform to the design drawings (see Table 2.1);

¢ Inspect the work area and ensure that all required preliminary work has been completed,
surface obstacles have been removed, underground utilities and obstructions have been
identified, and all permits (if applicable) and clearances have been acquired; and

e Formally record and report the results of the preparatory phase inspection utilizing the
CQCP reporting and acceptance documentation.
2.3.2 |Initial Phase
The initial CQC phase will be performed after the first segments of the site remedy are
constructed. During this phase, the CQC manager will:
e Inspect and verify the quality of workmanship, including the quality of the excavation,
trenching, pipe layout, soil compacting, and backfilling;

e Verify that preliminary work is in compliance with specifications, design drawings and
dimensions, and contract requirements;

e Review and verify construction methods;
e Review and verify the results of QC tests (see Table 2.2); and
e Formally record and report the results of the initial phase inspection utilizing the CQCP

reporting and acceptance documentation.

2.3.3 Follow-Up Phase

Follow-up inspections will be performed periodically to ensure continuing compliance with
contract requirements. The CQC manager will:

e Review and verify construction methods, including treatment compound construction and
system installation;
e Review and verify the results of QC tests (see Table 2.3);

e Oversee completion of each definable feature of work;
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e Prepare a “punch list” of items that do not conform to the approved specifications and
indicate the estimated date that deficiencies will be corrected; and

e Formally record and report the results of the follow-up inspection utilizing the CQCP
reporting and acceptance documentation.
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COOPER DRUM COMPANY SUPERFUND SITE Section 2.0
CONSTRUCTION QUALITY CONTROL PLAN August 2007
URS Group, Inc. Page 2-4
Contract No. 68-W-98-225/WA No. 247-RDRD-091N
TABLE 2.1
Preparatory Phase CQC Elements and Required Testing
Required Required
CQC Element Verification/Testing Specifications Reference/Tests Reporting
Mobilization/Site Coordinate with EPA Specifications Section: Daily CQC
Preparation representative for site 01000 Site Description and Project Report
access. Background
Review and verify design 01010 Summary of Work
drawings and maps. 01039 Project Coordination and
Verify location of Meetings
temporary utilities. 01045 Cutting and Patching
Verify allowable staging 01210 Preconstruction Conference
areas. 01501 Site Specific Requirements
01545 Protection of Work and
Property
01600 Material and Equipment
Utilities Survey Prepare and submit dig Specifications Section: Daily CQC
permit applications. 01010 Summary of Work Report
Verify that all utilities, 01545 Protection of Work and
including fiber optic lines, Property
have been identified and
clearly painted along the
entire length of the
proposed excavation.
Conveyance and Verify that all location, Specifications Section: e Daily CQC
Utility Piping elevation, and installation 02222 Excavation, Trenching, and Report
Construction requirﬁments are . Backfilling for SVE Piping ® Acceptance
estabhsh.ed and dig permits 02234 Base Course Certificates
are acquired as needed. o )
Verify that field 02551 Bituminous Paving for
er.l yt .at 1€ Roads, Streets, and Open
engineering sketches are Storage Areas
developed depicting the o
locations of any key items 02558 Bituminous Tack Coat
not shown on the drawings. | 02576 Fence and Concrete
Verify that all design Removal
drawings have been 02579 Restoration of Rigid
reviewed and approved. Pavements
Verify compliance in pipe | 02610  Pipe and Fittings

and size, quantity, and
materials.

Verify that pipe bedding
and backfill materials are
available and compliant.
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elbows and results in
efficient arrangement.
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TABLE 2.1 (Continued)
Required Required
CQC Element Verification/Testing Specifications Reference/Tests Reporting
Conveyance and Verify that stockpile or
Utility Piping disposal sites are approved
Construction for excavated material.
(Cont’d)

Concrete and

Verify that the proposed

Specifications Section:

Structural Work materials meet 02234 Base Course

SP e(flﬁcétlon' 03100 Concrete Formwork
Verify line and grade of all 03200 Concrete Reinforcement
concrete pads.

. ) 03251 Anchors and Inserts
Review the requirements of . .
the design drawings and 03252 Ex.pansmn and Contraction
specifications. Joints

03300 Cast in Place Concrete

Review grade, size, and
layout of reinforcing steel.

Review, inspect, and verify
that the designed thickness
of concrete slabs meets
criteria.

Verify installation of
equipment and equipment
housing.

e Statement of
Compliance
from Vendor

¢ Daily CQC
Report

e Test Reports

Electrical Work Verify that the proposed Specifications Section: Daily CQC Report
materials meet 16010 Basic Electrical
specification. Requirements
Review the requirements of | 16050 Basic Electrical Materials
the design drawings and and Methods
specifications. 16450 Grounding

16455 Dry Type Transformers

16460 Feeder and Branch Circuits

16470 Equipment Connections

16500 Lighting

16900 Instrumentation and Control
CQC= construction quality control

EPA=  United States Environmental Protection Agency
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TABLE 2.2
Initial Phase CQC Elements and Required Testing
Required
CQC Element Verification/Testing Specifications Reference/Tests Required Reporting
Mobilization/Site Verify that all health and Specifications Section: Daily CQC Report
Preparation safety measures are in 01000 Site Description and Project
place. Background
Verify that site security and | 01010 Summary of Work
access controls comply 01039 Project Coordination and
with requirements. Meetings
Verify that the contractor | 01045 Cutting and Patching
has .rIlOblliZGd iuf.ﬁ?ent d 01210 Preconstruction Conference
equipment, materials, an . . .
labor to complete the work. 01501 Site Sp.eCIfIC Requirements
. 01545 Protection of Work and
Verify that all personnel Propert
have current health and p ) Y )
safety certificates. 01600 Material and Equipment
Utilities Survey Verify that all permits have | Specifications Section: Daily CQC Report
been obtained. 01010 Summary of Work
Verify that all utilities have | 01050 Field Engineering
been marked out. 01545 Protection of Work and

Property

Conveyance and
Utility Piping
Construction

Ensure that the job site is
maintained in a neat and
orderly manner.

Verify that all conveyance
piping is pressure-tested for
leaks.

02222

02610

Specifications Section:

Excavation, Trenching, and
Backfilling for SVE Piping

Pipe and Fittings

e Daily CQC Report
® Acceptance
Certificates

e Test Reports

Concrete and
Structural Work

Verify that provisions have
been arranged for on-site
monitoring.

01045
02234
03100
03200
03251
03300

Specifications Section:

Cutting and Patching
Base Course

Concrete Formwork
Concrete Reinforcement
Anchors and Inserts
Cast in Place Concrete

e Daily CQC Report

Site Restoration

Verify that the contractor
has employed all equipment,
materials, and labor required
to provide a high quality
job.

01220
01300
01400
01600
01710

Specifications Section:

Progress Meetings
Submittals

Quality Control
Materials and Equipment
Final Cleaning

Daily CQC Report

CQC=

construction quality control
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TABLE 2.3
Follow-Up Phase CQC Elements and Required Testing
CQC Element Required Verification/Testing | Specifications Reference/Tests Required Reporting
Mobilization/Site | e Verify that all plans and Specifications, Division 1 Daily CQC Report
Preparation procedures are being through 16, specifically:

followed.

e Verify that daily progress
meetings are being
performed.

01220 Progress Meetings

Conveyance and
Utility Piping
Construction

e Verify that proper installation
methods and procedures are
followed, particularly when
backfilling and compacting
the trench.

e Verify that safety
identification tape is installed
as specified over entire length
of pipeline.

e Verify that as-built records
are maintained.

e Verify that photograph log is
maintained.

e Verify that PVC glues and
primers are stored in the
proper environment.

e Verify that pipes are kept
clean of debris.

e Verify that enclosed pipes are
covered at the end of the
workday to prevent
undesirable materials from
entering pipelines.

e Verify that all conveyance
piping has been pressure
tested and that leaking
sections have been
repaired/replaced.

Specifications Section:
01720 Project Record
Documents

02222 Excavation, Trenching,
and Backfilling for SVE
Piping

02610 Pipe and Fittings

e Daily CQC Report
¢ As-Built Records
¢ Photograph Logs

Concrete and
Structural Work

e Verify that testing results are
in compliance.

e Verify that proper
workmanship is occurring.

Specifications Section:

03100 Concrete Formwork
03200 Concrete Reinforcement
03300 Cast in Place Concrete

Daily CQC Report

K:\Wprocess\00147\Cooper Drum\Construction Quality Control Plan\CQCP_OU2.doc




COOPER DRUM COMPANY SUPERFUND SITE

Section 2.0

CONSTRUCTION QUALITY CONTROL PLAN August 2007
URS Group, Inc. Page 2-8
Contract No. 68-W-98-225/WA No. 247-RDRD-091N
TABLE 2.3 (Continued)
Specifications
CQC Element Required Verification/Testing Reference/Tests Required Reporting
Site Restoration ¢ Verify that final grading Specifications Section: CQC Daily report

and Landscaping

matches pre-construction
conditions.

Verify that work complies
with specifications.

01220 Progress Meetings

01300 Submittals

01400 Quality Control

01600 Materials and
Equipment

01700 Project Closeout

01710 Final Cleaning

01720 Project Record
Documents

2.3.4 Final Phase

At the completion of the site remedy construction, the CQC manager will conduct a pre-final
inspection to ensure that the work is, in fact, completed and that all inspection documentation
(including daily CQC, test, and acceptance reports) is up to date. The CQC manager will prepare
a final punch list of items that do not conform to design drawings or required specifications, and
provide an estimated date the deficiencies will be corrected. The CQC manager will also define
what QC tests (if any) need to be performed and will review the test results and accept or reject
the affected area of work.

After the deficiencies have been addressed, the CQC manager, the site construction manager, and
an EPA representative will perform a final completion acceptance inspection. The CQC manager
will prepare and submit a record of the final inspections.
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