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SECTION 00004
SCHEDULE OF DRAWINGS
FMPC AMK A
DRAWING NO. SHEETNO.  TITLE REV.  DATE
18A-4445-X-01134 X-1 COVER SHEET B 8-8-91
18A-4445-C-01135 AC-1 ROUTING LOCATION PLAN D 8-8-91
18A4445C01136  AC-2 SITE PLAN & PROFILE, #1 A 8601
18A-4445-C-01137 AC3 SITE PLAN & PROFILE, #2 B 8891
18A-4445-C-01138 AC4 SITE PLAN & PROFILE, #3 B 8-8-91
18A-4445-C-01139 AC-5 SITE PLAN & PROFILE, #4 B 8-8-91
18A-4445-C-01140 AC-6 SITE PLAN AT ALBRIGHT & WILSON A 8-8-01
18A-4445-C-01141 AC-7 SITE DETAILS & SECTIONS A 8-8-91
18A-4445-P01142 AP-1 PIPING DETAILS D 8-8-91
18A-4445-P-01143 AP-2 NEW ABOVEGROUND PIPE ROUTING G 8891 .
18A-4445-E-01144 AE-1 ELECTRICAL PLAN - POWER & CONTROL G 8-8-01
18A-4445-E-01145 AE-2 ELECTRICAL SITE PLAN & DETAILS -
WELL PUMP AREA A 8-8-01
18A-4445-E-01146 AE-3 ELECTRICAL PLANS & DETALLS -
WELL PUMP AREA A 8-8-91
END OF SECTION
3
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'SECTION 01100

GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A

These General Requirements form a part of all the technical sections of these specifications.

~ Al work shall be accompiished in accordance with the requirements of the Ohio Basic Bulding
Code, the Uniform Building Code (including requirements for seismic construction, Zone- 2),
and in accordance with the requirements of 23 CFR 1926 (OSHA).

The Subcontractor shall provide all material, equipment and services to provide new potable
well water systems including well drilling, pumps, piping to the Albight & Wilson Americas Inc.
facility and the Delta Steel facility, electrical service and appurtenant construction to the extent
shown and specified, except as otherwise amended by the accepted bid and/or contract.

The Subcontractor shall perform all construction acceptance tests as coordinated and
supervised by the Construction Manager and witnessed by the Operating Contractor. In
addition, before the final acceptance of the work, the Subcontractor shall perform an integrated
system construction acceptance test as coordinated and supervised by the Construction
Manager and witnessed by the Operating Contractor.

The Subcontractor shall provide written procedures for the Construction Manager's review-and
approval of all tests to be performed as identified in the Subcontractor’s final design drawings
and specifications. These procedures shall provide detalled step by step operations with sign- .
off columns and shall be submitted and approved at least 30 days prior to testing.

All field test instruments shall have been calibrated within the last 12 months prior to use on this
subcontract by a calibration laboratory whose calibration equipment and Instruments are fully
traceable to NIST standards. The Subcontractor shall provide individual certification of
calibration and NIST standards traceabllity for afl field test instruments used on this
subcontract.

Provide all field labor and other assistance required by the Operating Contractor or
Construction Manager during any on-site field inspections being performed by the Operating
Contractor or Construction Manager.

1.2 DEFINITIONS

A

A. M. Kinney, Inc. prepared these performance specifications. In ali cases where the word
*Engineers" appears in these specifications, it shall be understood to refer to A. M. Kinney, Inc.,
or to such other individuals or organizations acting within the scope of the specific duties
entrusted to them.

_ In all cases where the terms "Vendor" or-*Seller* or 'Manufacturer'-orélmlar terms appeaf in

these specifications or in the appendices to these specifications, they shall be understood to

Westlnghouse_ Materials Company of Ohio , 01100-1 _— WBS 1.1.2.4.04.01
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refer to an individual or firm(s) providing materials, equipment, or services, as noted, under a
sub-subcontract to the Subcontractor.

In all cases where the words “Operating Contractor” appear, they shall be understood to refer

to the FMPC Operating Contractor, The Westinghouse Materials Company of Ohio.

In al cases where the words "Construction Manager” appear, they shall be understood to refer
to the FMPC Construction Manager, the Rust Engineering Company.

In all cases where the word "Others" appears, it shall be understood to refer to firms other than
the Subcontractor doing related work on the site.

1.3 SPECIFICATION EXPLANATION

W

A

The technical specifications are of the abbreviated, simpiified or streamiined type and include
incomplete sentences. Omissions of words or phrases such as "the Subcontractor shall,” in
conformity therewith,” “shall be,” “as noted on the drawings,” "according to the plans,” "a," “the,”
and "all® are intentional omitted words or phrases shall be supplied by inference in the same
manner as they are when a “note” occurs on the drawings.

The Subcontractor shall provide all items, articles, materials, operations or methods listed,
mentioned, or scheduled either on the drawings, or specified herein, or both, including alf
labor, materials, equipment and inciderttals necessary and required for their compietion and
installation.

For convenience of reference and to facilitate the letting of sub- subcontracts, the
specifications may be separated into titled Sections and Divisions. Such separations, however,
shail not operate to make the Engineers arbitrators to establish the limits of sub-subcontracts
in any manner.

Definitions: Certain terms and words as used throughout the speciﬂcetions shall be defined as
follows. uniess otherwise particularty specified:

" Term: . " Definition

1. _Indlcated: As shown on the drawings and/or specified.

Authorized, or
Permitted: As directed, authorized or pemmitted by the Construction
Manager.

3. Satisfactory or . ' .
- Acceptable: __ Satisfactory or acceptabie to the Operating Contractor.

roqu!red or
" suitable: - : As necessary. requlred or suftable for the lntended purpose as
R determined by the Construction Manager.

es: . .. .i:s0.Materials Company of Ohio 011002 ~ T TWBS1.1.2.4.04.01
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5. Submit: Submit to the Construction Manager uniess otherwise specified.

6. - In all cases where the words "or equal® appear in these specifications, they shall be
understood to mean “or approved equal.”

7. The following list denotes abbreviations used in the technical portions of these

specifications:
Abbreviations Authodty
o AASHTO American Association of State nghway and Transportation Officials

ACl American Concrete Institute
ACPA American Concrete Pipe Association
AIMA " Acoustical and Insulating Materials Association
AISC American Institute of Steel Construction
AlSI American Iron and Steel Institute
ANSI ~ American National Standards institute
AP| . American Petroleum Institute
ASME American Soclety of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS. . American Welding Society
AWWA American Water Works Assoclation

" CRSI Concrete Reinforcing Steel Institute
IEEE ' Institute of Electrical and Electronics Engineers
NIST(NBS) National Institute for Standards and Technolgy

‘ (formerly National Bureau of Standards

NEC National Electrical Code
NEMA National Electrical Manufacturers Assoclation
NFPA National Fire Protection Association
NRMCA National Ready Mixed Concrete Association
PCA Portiand Cement Association
PPl Plastic Piping institute-

- SSPC Steel Structures Painting Council

UL Underwriters Laboratories Inc.
1.4 SUBMITTALS

A Aticle SC-24 of the “Rust Special Terms and Conditions" shall be supplemented by the
following (any submittals not in conforming to these requirements will be returned without
review for correction and resubmittal): - .

B.  Submittals for unrelated items shall not be included in the same transmittal. Each separate
submittal shall be coordinated and shall include all drawings and data required for the item or
system covered.

C. Submittals 'shall indicate project name and Engineers’ specification number (f pages are

securely bound In a brochure, this is needed on the cover only) and identification by

- - - .specification division, section, -subsection and article under which equipment-or material is ~ -

described, and by name, number and intended use as designated by CFC drawings and
specifications. '

A

Westinghouse Materials Company of Ohio - 01100-3 ~ 7 WBS 1.1.2.4:04.01
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D. When more than one item of equipment is included on a single drawing or catalog cut, each
project equipment tem must be separately identified thereon, with clear delineation as to which
model or catalog number or performance data applies to each project tem.

E. Assemble and submit, in logically armanged folders. All instruction bulletins, diagrams
lubrication schedules, operating instructions, parts lists and pamphlets for equipment and
apparatus fumished, including vendor's or manufacturer's recommernded procedure for lifting,
handling and installing equipment. _

F. The Engineers’ review of such submittals shall not relieve the Subcontractor from any
responsibility for deviations from contract documents, unless the Subcontractor has in writing
called the Engineers’. attention to such deviations at the time of submission, nor shall it relleve
meSubcomaafromresponslbnnyforemdanysonlnmesumesnorﬁom
responsibllity for the proper fitting and construction of the work.

1. Submittals will be reviewed with respect to such factors -as quallty of draftsmanship,
legibility, and evidence that the Subcontractor is aware of the necessity and importance
of adequately detailing and fliustrating special features and conditions relating to the
work. If the Engineers determine that the data submitted, in part or in whole, is not within
the purview of their review, such submittal, or part thereof, will be returmned unchecked.
Dimensions, sizes, construction detafls, and directive notes shown will be reviewed for
accuracy, compliance with the specifications, adequacy, interferences, etc., on a spot
check or incomplete basis to establish that the Subcontractor has given such factors
careful attention.

2 Anychangesmarked on submittals during review will be for the purpose of indicating the
requirements of the contract documents and no change in the contract amount is
authorized by such markings. :

G. When submittals are found to be satisfactory with respect to the above factors and within the
scope of the review outlined above, they will be retumed to the Subcontractor bearing
certificate attachment permitting the Subcontractor to employ them in the furtherance of work
under the contract, but only with the express understanding that such permission shall not
relieve the Subcontractor of responsibilities for the full performance of the work required under
the contract conforming to the contract documents governing such performance, nor for any
other deficiencies in the submittals such as Iinaccuracies, discrepancies, omissions,
interferences in the work itself, or with the work of other Subcontractors whether or not such
deficiencies where observed or noted in the course of the review of the shop drawings.

H.  Submittal requirements: Submittals required inciude drawings and/or data for all items listed
in the attached submmals listing; Refer technical dlvlslons for more detaled requirements:

Designations - Requlremems Description
A Shop drawlngs and pertlnem performance data and curves.

B8 Catalogdata.andperﬂnerﬂpetfom\aneedataandmes.

:WMnghouse. Materials Company of Ohio : 011004 st 07 WBS 1.1.2.4.04.01
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. C ltems are to be included on a listing giving manufacturer and brief type description for
each item. Listing shall be submitted not later than 30 days after notice to proceed. note
that shop drawings or catalog data may also be required for items included on this list.
D  Samples of finishes with full range of color choices and/or pattemns submitted.
E  Physical samples of materials.

"F Individual certifications for conformity to qualifications and standards specified. For
equipment items, this indicates certified equipment drawings are to be submitted.

G  Technical _speciﬂcatlons contain specific submittal requirements.
H Engineering calculations.
| Spare parts list.
J Installation, operation and maintenance manual.
K Manufacturer's material safety data sheets.
L Test reports for tests noted in technical specifications.
M Wiring diagrams for bower, signal, and control wiring.
N  Schematic pibing diagrams, with sizes and i:omponents shown.
O  Copy of the original Purchase Order.
1.5 COST BREAKDOWN

A.  As part of the Subcontractor’s responsibilities under Article A.14 of the Rust General Terms and
Conditions with design, the Subcontractor shall, within 10 days after notice to proceed, submit
a cost breakdown allocating the total contract amount into the various categories shown on
Attachment No. 2 to this section. This cost breakdown Is for the use of the Operating
Contractor, and is in addition to the cost breakdown submitted with the initial proposal, and in
addition to any cost breakdown requested by the Construction Manager for payment request
purposes. Attachment No. 2 shall not be used for invoicing purposes. -

- 1.6 OPERATING MANUALS AND SPARE PARTS LISTS

A.  Copies of a priced recommended sparepansllstshallbesubcnmedatleastaodaysprlorto
the shipment of any item of equipment.

B.  An Installation, operation and maintenance (IOM) manual shall be prepared so as to provide
: optimum operation and maintenance of the equipment and systems being fumished.

o C _waer_of.tho;..lOM manuals shall include the following information; - ——— .

Project Title - - ALTERNATE WATER SUPPLY SYSTEM

Westinghouse Materials Company of Ohlo 011005 - WBS1.1.24.04.01
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W.B.S. NO. -1.1.2.4.04.01 WESTINGHOUSE MATERIALS COMPANY OF OHIO

Consutting Engineers - A. M. KINNEY, INC.
Construction Manager - THE RUST ENGINEERING COMPANY
Subcontractor - (Name of subcontractor)

Consuiting Engineer’s _
Smc!ﬂcatlon No. - 02902-4601 -

D. The IOM manuals shall be bound into one or more volumes for ease of handling and shall have
' an index. The manual shall include descriptive literature, drawings, performance curves and
rating data, test reports and spare parts lists. The maintenance section shall divide
maintenance procedures into two categories, “preventive maintenance” and “corrective
maintenance® and subsection for "safety precautions." Preventive maintenance shall include
cleaning, and adjustment instructions. Cofrective maintenance shall include instructions and
data arranged in the normal sequence of corrective maintenance, l.e., troubleshooting (logical
effect to cause), then repair and replacement of parts, then the parts list. Safety precautions
shall comprise a list of safety precautions and instructions to be followed before, during and

after making repairs, adjustments, or. routine maintenance.

E. Submit complete sets of final, approved manuals no later than 30 days prior to the shlpmént of
the equipment or system.

1.7 CODES AND STANDARDS
“A.  In addition to codes and standards referenced In the technical divisions of these performance

specifications, all work, and the completed project, shall comply with the latest editions of the

following at the time of final offer:
1. Al applicable federal and State of Ohio codes, laws and regtdations.

2. - Ohio Basic Building Code (OBBC).

'3; 29 CFR 1926 (OSHA)

4.  DOE 6430.1A General Design Criteria

5. FMPC-720, Control of Construction Waste

6.  WMCO Standard Operating Procedure SOP-1-C-602.

7. Comprehenslve Environmental Response, Compensation, and Uabmty Act/Superfund
o Amendments and Reauthorizaton act (CERCLA/SARA)

8.  Great Lakes - Upper Mississippi River Board of State Sanltary Englneers Reoommended
Standards for Sewage Works.

9. FMPC - Work Permit Procedures

-

Westinghouse Materials Company of Ohio 011006 - - WBS1.1.24.04.01
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10. Waestinghouse Materials Company of Ohio - Industrial Hygiene and Safety Manual
*Control of Entering and/or Working in Confined Spaces".

B.  Atthe completion of the project, the Subcontractor shall submit to the Construction Manager a
statement certifying that the completed project complies with all such referenced codes and
standards. -

PART 2 - PRODUCTS

(Not Applicable)
PART 3 - EXECUTION

3.1 CONTAMINATED MATERIALS
AN
A. Al contaminated materials resuiting from the demolition operations or cutting and patching
operations under this specification are to be handled in accordance with the Project Work
Plan. ' o

3.2 ASBESTOS ABATEMENT

A. Removal and abatement of asbestos to conform to FMPC standards and to the following
standards: _

1. American Industrial Hygiene Association - recommendations for asbestos abatement
projects.

2.  Occupational Safety and Health Administration Standards 1926.58.
3. Environmental Protection Agency - National Emission Standards for Asbestos.

' B. Sub-Subcontractors, testing laboratories and industrial hygienists for asbestos removal work
shall be licensed for asbestos removal in accordance with the laws of the State of Ohlo.

C. The Operating Contractor will obtain all licenses, permits and inspections, and pay all fees
therefor, from all federal, state or local agencies involved with the control of asbestos materials.
The Subcontractor shall obtain all required asbestos work permits from the FMPC Operating
Contractor. :

D. Sixty [60] days prior to commencing any asbestos abatement work, the Subcontractor shall
submit for approval a proposed asbestos work plan for WMCO to arrrange for an inspection by
Environmental Protection Agency. Included in this work plan shall be the scope of the
asbestos work, estimate of non friable asbestos, the Subcontractor’s abatement methods, air
monitoring procedures, analytical method to detect friable and non friable asbestos, protection
equipment including respiratory protection and protective clothing, documentation of
employee training for asbestos and respirators, and asbestos and respirator medical
- — —— - —certification.- Work-plan-shall- include scheduled-starting-and-completion-dates for renovation.- —— ————

dh V;Iesﬂnghouse Materials Company of Ohio 01100-7 WBS 1:1.2.4.04.01 }l“ﬂ



AM. Kinney, Inc. ' I.Spec. 02902-4601

Consuiting Engineers . August 8, 1991

L 4372
E. The Operating Contractor's industrial hygiene personnel will periodically monitor the jobsite
during the asbestos abatement work. - '

F.  Asbestos removed during construction work to be encapsulated in plastic bags and placed in
white barrels and boxes furnished by the Operating Contractor. The Operating Contractor wit
remove such barrels and boxes from the construction site to an approved on-site disposal
area.

3.3 UTILITY OUTAGES

A. Al work requiring utility outages or system shutdowns shall be performed on weekends.
3.4 CLEANING UP

A Afticle A-26 of the Rust "General Terms and Conditions* shafl be supplemented by the
following: ’ ‘

1. The Subcontractor shall, upon completion and acceptance of the work, turn over to the
Operating Contractor all permanent work fumished and preformed under this
subcontract in a thoroughly cleaned and workmaniike condition, free from any dirt, grit,
oil, paint, and other forms of soilage, and ready for the Operating Contractor's use in
every respect.

END OF SECTION

Westinghouse Materials Company of Ohio- ' 011008 = ' WBS1.1.2:4.04.01 11
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ATTACHMENT NO. 1 TO SECTION 01100 OF SPECIFICATION 02902-4601
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lay}

(

|SHOP|CAT./ |LIST|FIN. |PHYS|MAT/PER|TECH |ENG'G|PARTS|IOM |M.S.|TEST|WIRING|PIPING

2

MATERIAL/EQUIP*T/ITEM | DWGS | CURVES |ONLY | SMPL |SMPL |CERTIF. | SPECS|CALCS|LIST [MNLS|D.S.|REPT|DIAGRM|DIAGRM
DESCRIPTION |A | 8 |C|D |E| F | | I | | K [L | N | N
-===]-==--- R R I ] | R Rl R e j-een-
SECTION NO.: 02200
T T SECTION TITUE: EARTHWORK h
FILL | [ bl F | | N N |
TESTS || [ b . I | ([ I I
SECTION NO.: 02221
SECTION TITLE: TRENCHING FOR UTILITIES
CONCRETE MIX DESIGN | | | | I | I I |
GRANULAR MATERIALS | | | | | | F | | | | | | | |
SECTION NO.: 02505
SECTION TITLE: PAVING
AGGREGATE oo [ [ | F | [ | | I |
SUBGRADE DENSITY I | | ] | | | T |
TESTS | b | | | | | N I O |
SECTION NO.: 02670
SECTION TITLE: WATER WELL ,
DRILLING RECORDS | i | | | | | | | ] | L] |
GROUT b P | T | | N D B I
MATERIALS I [c | oo | | I O |
WATER [ | | E | | | | I I I
SECTION NO.: 02830
SECTION TITLE: FENCES AND GATES
CONCRETE | I I 1 F | I | | T B |
FENCING [ A | | oo | | | N T S |
GATES AND SUPPORTS | A | | | | I | | I T I
HARDWARE | 18 | | || | | | I IR !
o SECTION NO.: 02900
SECTION TITLE: GRASS AND TOPPINGS
CHEMICALS 1 T I I N N S
FERTILIZER || | b F | | [ I
HERBICIDE (. [ P | (I S |
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SUBMITTAL LISTING

|SHOP|CAT./ |LIST|FIN. |PHYS|MAT/PER|TECH |ENG’G|PARTS|IOM |M.S.|TEST|WIRING|PIPING

MATERIAL /EQUIP*T/ITEM | OWGS | CURVES | ONLY | SMPL [ SMPL |CERTIF . |SPECS|CALCS|LIST |MNLS|D.S.|REPT|DIAGRM|DIAGRM
DESCRIPTION A ] B |C|D |E] F | 6 | H | T J3I X |L| M |N

(=== [-===]--=- |----] I I I e e e {-=-e-

~——-————SECTION-NO-:—02900 7
SECTION TITLE: GRASS AND TOPPINGS

SEED MIX . oo L N I

SECTION NO.: 08900
SECTION TITLE: PAINTING

PAINT I 18 I 18 | | be | | kP I

SECTION NO.: ° 15050
SECTION TITLE: GENERAL MECHANICAL

PIPE IDENTIFICATION o |
WELDER QUALIFICATIONS P (. I F | | | I |
WELDING PROCEDURES | | '

SECTION NO.: 15250
SECTION TITLE: MECHANICAL INSULATION

INSULATION AND JACKETING I 18 | | b | I U I B 1

SECTION NO.: 15400
SECTION TITLE: PIPING

HANGERS & SUPPORTS
PIPING MATERIALS
PRESSURE INDICATORS
PRESSURE REDUCING VALVE
PRESSURE SWITCH

WELL HEADS

WELL PUMP

VALVES, STRAINERS

[

[

D o m o 0o

i — — — —— —— —— —
— v — — — — — —
— — — — — — v o—
—— ——- —— — — — — —
——— — — — — — — —

SECTION NO.: 16050

SECTION TITLE: BASIC ELECTRICAL MATERIALS

INSPECTIONS | bt F be |
TESTS P | | | G |
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’ SUBMITTAL LISTING

|SHOP|CAT./ |LIST|FIN. |PHYS|MAT/PER|TECH |ENG’G|PARTS|IOM [M.S.|TEST|WIRING|PIPING

MATERTAL /EQUIP*T/ITEM | DG | CURVES |ONLY|SMPL | SMPL |CERTIF. |SPECS|CALCS|LIST |MNLS|D.S. [REPT|DIAGRM|DIAGRN
DESCRIPTION " {A | B |JC|D [E] F | & | H} I |JI|K-JL ]| M |N

{----1 [==—=]-=== |-==:| I | I [-=-=]-===]-=— |- |====--

SECTION NO.: 16307
SECTION TITLE: SWITCHING AND CONTROLS

LIGHTING PANELBOARD [
MOLDED CASE CIRCUIT BREAKERS
MOTOR CONTROL CENTER | A
MOTOR STARTERS ]
POWER CIRCUIT BREAKERS |

I

RELAYS

SECTION NO.: 16400
SECTION TITLE: WIRING METHODS

COMMUNICATION WIRE |
CONDUIT & FITTINGS |
INSTRUMENTATION WIRE ]
WALL PLATES & COVERS ]
I
I

O

WIRE & CABLE 600 VOLTS & BELOW
WIRING DEVICES

™
(eI o BN @]

SECTION NO.: 16500
SECTION TITLE: LIGHTING

BALLASTS | |
LUMINAIRES (EACH TYPE) A | 8 | | T E | | | bl |
PHOTOELECTRIC CONTROL | |

14
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ATTACHMENT NO. 2 TO SECTION 01100

COST BREAKDOWN FOR ESTIMATE RECONCILIATION

Labor and Materials
Item No. Cost/Contract ltem Total per item
1. General - Prime and General Conditions s .
2 Fence $
3. ~ Mechanical $
4. ~ Electrical $
Total Contract Amount $'

1.  Breakdown must equal the subcontractor's total contract amount. Contingency, escalation, overhead, profit
and bonding shall be proportionately spread among the items.

2.  Items 2 through 5 are considered as sub-subcontractors under Item 1. Any additional sub-subcontractors not -
shown are to be included with Item 1. Any additional levels of sub-subcontracting not shown are to be
included with the level immediately.above. :

15
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SECTION 02200
EARTHWORK
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:

1.  Rough Grading for site work.

2.  Strip ground surfaces within grading area to depths as necessary to remove existing
topsoil but in no event less than 6 inches.

3.  Finish grades for topping and pavement.
B. Related Work In Other Sections:

1. Excavating and backfilling for utility trenches.
2.  Finish Site Grading.
3.  Topsoil for planting.
4.  Aggregate topping.‘
5. Paving.

1.2 DEFINITIONS

A.  Excavation consists of removal of material encountered to subgrade elevations indicated and
subsequent disposal of materials removed.

B. Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction of Construction Manager. Unauthorized
excavation, as well as remedial work directed by Construction Manager, shali be at
Subcontractor's expense.

1.  Backfill and compact unauthorized excavations as speclﬂed for authorized excavations
of same classification.

C. Additional  Excavation: When excavation has reached required subgrade elevations, notify
Construction Manager, who will make an inspection of conditions. If Construction Manager
determines that bearing materials at required subgrade elevations are unsuitable, continue
excavation until suitable bearing materials are encountered and replace excavated material as
directed by Construction Manager

D. Subgrade: The undisturbed earth or the wmpacted soil layer immediately below aggregate
topping, pavements, or topsoil materials.

Westinghouse Materials Company of Ohlo 022001 - - WBS 1.1:2.4.04.01
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13 PERMITS
A.  Subcontractor to obtain permits required by authorities having jurisdiction.
1.4 QUALITY ASSURANCE

A.  Codes and Standards: Perform excavation work in compiiance with applicable requirements of
authorlties having jurisdiction. ‘

1.5  TESTING AND INSPECTION SERVICE

A Constructlon Manager will employ and pay for a qualified independent geotechnical testing
and inspection laboratory to perform soi testing and inspection service during earthwork
operations.

B. Testing Laboratory Qualifications: To qualfy for acceptance, the geotechnical testing
* laboratory must demonstrate to Construction Manager's satisfaction, based on evaluation of
laboratory-submitted criteria conforming to ASTM E 699, that it has the experience and
capability to conduct required field and Iabo:atory geo-technical testing without delaying the
progress of the Work.

1.6 PROJECT CONDITIONS

A.  Existing Utilities: Locate existing: underground utiities in areas of excavation work. Provide
adequate means of support and protection during earthwork operations.

1. Should uncharted, or incorrectly charted, piping or other utiities be encountered during
excavation, consuit utility owner immediately for directions. Cooperate with utility

companies in keeping respective services and facilities in operation. Repalr damaged
utilities to satisfaction of utility owner.

B. | Do not imerrupt existing utilities serving occupiled- faciiities, . during occupled hours, except
when permitted in writing by Construction Manager and then only after acceptable temporary
utility services have been provided.

1.  Provide minimum of 48-hour notice to Constructlon Manager. and receive written notice
to proceed before interrupting any utility. :

C. Useof Exploslves Use of explosives is not permitted
D. Operate wamlng lights as recommended by authorities having ]urlsdlction

E.  Protectstructures, ithities; pavements, and other facllities from damage caused by settiement,
lateral movement, undermining, washout, and other hazards created by earthwork operations.

BEL . RIS L -3

Westinghouse Materials Company of Ohio 02200-2. - - -, - WBS 1.1.2.4.04.01
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PART 2 - PRODUCTS

2.1  SOIL MATERIALS

A.  Satisfactory soll materials are defined as those complylng with ASTM D2487 soll classtfication
groups GW, GP, GM, SM, SW, and SP.

B. Unsatisfactory soil materials are defined as those complying wlth ASTM D2487 soil
classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT.

inches In any dimension, debris, waste, frozen materials, vegetation and other deletedous
matter.

PART 3 - EXECUTION
3.1 EXCAVATION

A.  Excavation is unclassified and includes excavation to subgrade elevations indicated,
regardless of character of materials and obstructions encountered.

3.2 STABILITY OF EXCAVATIONS

A.  General: Comply with local codes, ordinances, and requirements of agencies havlng
junsdlctlon

B. Slope sides of excavations to comply with local Federal and State codes and ordinances.
3.3 DEWATERING

A. Control grades to prevent surface water from flowing into excavations and from flooding
project site and surrounding area. .

1. Do not allow water to accumulate in excavations. Remove water detrimental to stability
of subgrades and foundations. Provide and maintain pumps, sumps, suction and
discharge lines, and other dewatering system components necessary to convey water
away from excavations.

2. Construct and maintain temporary drainage ditches and other diversions outside
excavation limits to convey rain water and water removed from excavations to collecting
or runoff areas. Do not use trench excavatlons as temporary drainage ditches.

B. Should the subcontractor fail to promptly initiate dewatering procedures when directed, the
right is reserved to have the work performed by others at suboontraotor‘s expense.

3.4 DISPOSITION OF EXCAVATED MATERIALS
T A Dispose of the following mat'éria’ls offsite;”

1. Materials not acceptable for use as backfill or fil.

Waestinghouse Materials Company of Ohio ' 02200-3 . ‘ © WBS 1.1:2.4.04.01
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2. Removed trees, including stumps and roots.
3. Debris and trash.
Where removed materials are suitable for topsoil and are in excess of topsoil requirements for

work under these specifications, spread as authorized or directed so that no suitable topsol
witl be wasted.

3.5 CLEARING AND GRUBBING

A

Miscellaneous material - Remove all existing miscellaneous materials encountered, including,
but not limited to:

1.  Exposed or buried debris.
2. Curbs

3.  Small structures.

4. Foundatlon.§.

Vegetation: Remove existing vegetation from within the grading area. Grub the area, removing
- stumps and roots larger than 2 inches in diameter to a depth of 2 feet below finish grades.

3.6 EXCAVATION

A.

Cut surface under pavement and topping to comply with cross-sections, elevations and -

subgrades.

Cold Weather Protection: Protect excavation bottoms against freezing when étmospheric
temperature is less than 35 degrees F.

3.7 BACKFILL AND FILL

A -

Place soll material in layers to required subgrade elevations, for each area classification listed
below, using materials specified In Part 2 of this Section.

1. Under grassed areas or areas with aggregate topping, use satisfactory soil material.

2.  Under pavement, use satisfactory soil material.

Ground Surface Prepératlon: Remove vegetation, debris, unsatisfactory soll materials,

obstructions, and deleterious materials from ground surface prior to placement of fills. When
existing ground surface has a density less than that specified under “Compaction” for particular
area classification, break up ground surface, pulverize, moisture-condition to optimum
moisture content, and compact to required depth and percentage of maximum density.

Waestinghouse Materials Company of Ohio 022004 - WBS 1.1.2.4.04.01
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C. Compaction:

1.

3.8 GRADING

A.  Uniformly grade areas within limits of grading under this section, including adjacent transition-

Place and fill m'aterials\in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth
for material compacted by hand-operated tampers. i

Before compaction, moisten or aerate each layer as necessary to provide optimum
moisture content. Compact each layer to required percentage of maximum dry density
or relative dry density for each area classification. Do not?aoe fil material on surfaces

that are-muddy,- frozen or- contam frost-or-ice:———-————

Control compaction, providing minimum percentage of density specified for each area
classification indicated below. Correct improperly compacted areas or lifts as directed
by Construction Manager if soil density tests indicate inadequate compaction.

Percentage of Maximum Density Requirements: Compact to not less than the
following percentages of maximum density, in accordance with ASTM D 698:

a.  Under paving, and aggregate topping, compact top 12 inches of subgrade and
each layer of fill material at 95 percent maximum deqslty.x

b.  Under grassed areas, compact top 6 inches of subgrade and each layer of backfill
or fill material at 80 percent maximum densrty '

Moisture Controi: Where subgrade or layer of soil material,mugt be moisture conditioned
_before compaction, uniformly apply water to surface of subgrage or layer of soil material.

Apply water in minimum quantity as necessary to. prevent: freg .water from appearing on

surface during or subsequent to compaction operations.

a. Remove and replace, or scarify and air dry, soil material that is too wet to permit
compaction to specrfred density. ,

b. Spread soil matenal that has been removed because it is too wet to permit

compaction. Assist drying by discing, harrowing® or: pulvedzing untl moisture
content Is reduced to a satisfactory value.

areas. Smooth finished surface within specified tolerances, compact with uniform Jevels or
slopes between points where elevations are indicated or betwoen such points and existing
grades.

B. Grading Outside Fence Lines: Grade areas adjaoent to fence lines tp drain away from area and
- to prevent ponding. Finish surfaces free from irregular surface changes and as follows:

1.

_Grassed Areas: Finish areas to receive topsoil to withln not mare than 0.10 foot above or
— belowreqiired subgrade elevations. ——

Westinghouse Materials Company of Ohio 02200-5 . : WBS 1.1:2:4.04.01
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2.  Paving and Aggregate Topping: Shape subgrade to line, grade, and cross-section, with
finish surface not more than 1/2 inch above or below required subgrade elevation.

C.  Compaction: After grading, compact subgrade surfaces to the depth and indicated percentage
of maximum or relative density for each area classification.

3.9 FIELD QUALITY CONTROL

A.  Quality Control Testing During Construction: Allow testing service to inspect and approve
each subgrade and fill layer before further backfill or construction work is performed.

3.10 PROTECTION

A.  Eroslon Control: Provide erosion control methods in accordance with requirements of
authorities having jurisdiction.

8. Maintenance:

- 1. Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep
free of trash and debris.

2. Repair and re-establish grades in settled, eroded, and rutted areas to specified
: tolerances.

3. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, reshape, and
compact to required density prior to further construction.

4.  Settling: Where settling is measurable or observable at excavated areas during general
project warranty period, remove surface (pavement, grassed areas or other finish), add
backfill material, compact, and replace surface treatment. Restore appearance, quality,
and condition of surface or finish to match adjacent work, and eliminate evidence of
restoration to greatest extent possible.

END OF SECTION

Westinghouse Materials Company of Ohlo 02200-6 - WBS 1.1.2.4.04.01
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SECTION 02221

TRENCHING FOR UTIUTIES

PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes:

Spec. 02902-4601
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1.

2

5.

6.

Site clearing.

Utllities trenching.
Backfilling.

Compacting.

Jacking pipe under roads.

Concrete encasement.

B. Related Work In Other Sections:

1.

2.

3.

Shoring and bracing.
Finish grading topsoil.

installation of underground utilities.

1.2 SUBMITTALS

A. Test Reports: Make provisions for testing service to submit the analysls of proposed trench
backfill materials directly to the Construction Manager.

1.3 QUALITY ASSURANCE

A. Codes and Standards:

responsible for code enforcement.

Perform work in compllance with requirements of authorities

B. Field Inspection Service: The Construction Manager will engage soil inspection service for
quality control testing during earthwork operations. Give inspection service timely notice of
readiness of the work for required tests and inspections.

C.  Material Certification Testing: For each soil material proposed for use as fill or backfill, whether
obtained on or off site, obtain the services of a testing laboratory to classify soil material,

develop Proctor curve, and perform any other tests requured

Waestinghouse Materials Company of Ohio 0222141 .

WBS 1.1.2.4.04.01
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1.4 SITE CONDITIONS

A. Traffic: Conduct operations to ensure minimum interference with roads, and other adjacent
occupled or used facilities. Do not close or obstruct any such facilities without permission
from authorities having jurisdiction.

B.  Site Utilitles: |

1.  Advise utility companies of excavation activities before starting excavations. Locate
existing underground utilities in areas of work. '

2.  Should uncharted or incorrectly charted utilitiess be encountered, consult owners of
utitities immediately for direction.

3. Protect existing utilities. Cooperate with the Operating Contractor and with utility
: companies in keeping existing services in operation.

4. Do not interrupt existing utilities serving occupied facilities during hours of occupation,
except when permitted in writing by the Operating Contractor.

PART 2 - PRODUCTS
2.1 SOILMATERIALS

A. Insitu Materials: Obtain approval of the Construction Manager for inplace soil materials
forming the subgrades for backfill, pipe or drainage structures.

1. Satisfactory Insitu Material (ASTM D 2487):
a. GW (well-graded gfavel).
b. GP (poorly graded gravel).
c.  GM (sity gravel).
d. GC (clayey gravel).
8. SW (well-graded sand).
£ SC (clayey sand).
g-. CL (lean clay). |
2. Unsatistactory Insitu Material (ASTM D 2487):
a. 'SP'(pbéd.);:'Qmaed sand). 4 o
b,  SM(shtysand).
o ML),

Westinghouse Materials Company of Ohio. 022212 .. . » WBS 1.1.2.4.04.01
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d.  OL (organic clay).

e. OL (organic silt).

f.  CH (fat clay).

g. MH (elastic silt).

h.  OH (organic ciay).
L OH (organicsit).
J- PT (peat).

Topsoil:

1.  Topsoil to be removed: Friable clay loam surface soil.

2. Topsoil for reuse: Reasonably free of subsoil, clay lumps, stones, and cother objects 2

inches or more in any dimension; acidity range (pH) of 5.5 to 7.5; containing not less -

than 4 percent and not more than 25 percent organlc matter.

Backfill materials: Satisfactory insitu material removed by trenching that is free of clods and
stones larger than 2 inches in any dimension and free of debris, waste. frozen materials, and
organic and other deleterious matter.

1.  Where sufficient approved materials are not available from required excavations on site,
obtain materials from approved sources off site.

2.  Obtain approval of the Construction Manager for each soil material.

Select Granular Material: Well-graded sand, gravel, crushed gravel, crushed stone, or crushed
slag; at least 95 percent passing a 1-inch sieve, not more than 10 percent passing a No. 200
sigve.

22 CONCRETE

A

Material:
1.  Portland cement: ASTM C 150, Type lII, high early strength. '

2. Aggregates ASTM C 33, and clean water. 1-inch maxlmum slze aggregate
Proportioning: Provide concrete with a minimum 28-day compresslve strength of 3,000 psl.
Use at least 517 pounds of cement per cu yd B ICT

- oz r

1. S!ump_:» maga_murn 4-!n_ch. s

2.  Entrained Air: 3to 5 percent.

" Westinghouse Materials Company of Ohio 022218 % WBS1.1.2:404.01
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2.3 STEEL CASING

A.  Steel pipe conforming to ASTM A 139, Grade B, Schedule 40, with welded joints.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Protection: Provide markers indicating limits of work and clear identification of items and areas
requiring protection.

B. Barricade open excavations and post with warning lights as recommended by govemning
authorities.

C. The Subcontractor is solely responsible for determining the potential for injury to persons and
darnage to property.

1.

2.

Where such potential Is present, take appropriate protective measures.

Protect persons, existing and new structures, utilities, pavements, and other faciiities
from injury or damage caused by setttement, lateral movement, undermining, washout,
and other hazards created by operations under this section.

Establish and maintain sheeting, shoring, bracing, or other protective measures in
compliance with applicable codes and ordinances and regardless of time period
excavations will be open. Carry down shoring and bracing as excavation progresses.

D. Protect bottoms of excavations, and soil adjacent to and beneath foundations, from frost and
freezing temperatures.

32 CLEARING AND GRUBBING

A. Remove all vegetable matter from within the limits indicated on the drawings.

1.

2.

Protect existing trees as directed by the Construction Manager.

Completely remove debris protruding above ground surface, stumps, and roots.
Remove both above- and below-ground portions. Fill holes thus created with approved,

compacted soil.

Strip topsoll from areas to be excavated. Stockpile sétlsfactory topsoil required for later
reuse. Construct stockpiles to freely drain surface water. Cover if necessary to prevent
wind biown dust.

Strip topsoi to whatéver dépths encountered in a manner to prevent intermingling with
underlying subsoll or other objectionable material. Remove heavy plant growth from
areas before strlpplng

Waestinghouse Materials Company of Ohio 022214 - - WBS 1.1.2.4.04.01
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3.3 DEWATERING N .

A.  Prevent surface water and subsurface or ground water from flowing into excavations and from
flooding project site and surrounding area. Do not allow water to be diverted onto adjacent

properties.

B. Establish and maintain temporary drainage ditches and other diversions outside excavation
limits to convey rainwater and water removed from excavations to collecting or runoff areas.
Do not use trench excavations as temporary drainage ditches.

A__,_,,, o e e e e e ——— o — e et e

3.4- EXGAVATION

A.  Explosives: Use of explosives Is not permitted.

B. Excavation consists of the removal of materials encountered in achieving subgrade elevations

: indicated and the subsequent reuse or disposal of materials removed. Excavation is
unciassified and includes achievement of subgrades by whatever means necessary, regardless
of character of materials and types of obstructions encountered.

C. Unauthorized Excavation: Removal of materials beyond Indicated subgrade elevations or
dimensions without specific order of the Construction Manager constitutes unauthorized -
excavation. The subcontractor shall be responsible for expenses of unauthorized excavation
and remedial work required by the Construction Manager.

1. Under footings, foundation bases, or retaining walls: Fill unauthorized excavation by
extending indicated bottom elevation of footing or base to excavation bottom without
altering required top elevation. Lean concrete fill may be used to bring elevations to
proper position when acceptable to the Construction Manager. o

2.  Atlocations other than below footings, foundation bases, or retaining walls: Backfill and
compact unauthorized excavations of same classification unless otherwise required by
the Construction Manager.

D. Additional Excavation: When excavation has reached required subgrade elevations, notify the
Construction Manager, who will make an inspection of conditlons

1. - if unsuitable bearing materials are encountered at required subgrade elevations, carry
- @xcavations deeper, remove unsuitable materials, and replace with approved material as
required by the Construction Manager.

AL

2 Removal and disposal of unsuitable material and its replacement as required will be pald
on basis of contract conditions relative to changes in work.

. -
g, SR X

- PR e |

E.  Excavation for Trenches
1. Unless otherwise requlred begin trenching. utillty Installatlon and backﬂlling at lowest
_portion of utility line, working toward highest portionofline.  °~ ol

2.  Digtrenches to depths indicated.

Waestinghouse Materials Company of Ohio 022215 . ¥ WBS'1.112:4.04.01
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3. Provide ciearance of 6 to 9 inches on both sides of pipe or conduit.

a. Where indicated trench widths are éxceeded redesign, stronger pipe, or special
installation procedures may be required by the Constructlon Manager at no
additional cost to the Operating Contractor.

4. Unless otherwise indicated, trench walls for piping shall be vertical from trench bottom to
one foot above top of pipe or to top elevation of initial backfill, whichever is higher.

5.  Where rock is encountered and bedding is not otherwise required, carry excavation 6
inches below required elevation and backfill with a 6-inch layer of select grannular
material prior to installation of pipe.

6.  Grade bottoms of trenches as indicated, notching under joints and couplings to provide
' solid bearing for entire body of pipe or conduit.

7.  Underground electrical circuits:
a. Excavateto 'depths required to provide minimum cover indicated.
b.  Grade trench bottoms toward manholes or handholes.
c.  Remove stones and sharp objects from trench bottoms.
3.5 INSTALLATION OF STEEL CASING
A. Install a casing of the diameter indicated to permit the laying of the water supply line under
Paddy's Run Road, Willey Road and the railroad. Casing to be installed under railroad by
boring or jacking. Casing under road may be installed by open cut methods if approved by
goveming authorities. -

B. Installatlon.

1.  Subcontractor to make any necessary excavation, boring or jacking necessary to install
the steel casing. Construction Manager will provide control points for the casing
installation. Install casing to conform to these controt poimts. Any deviation in grade or
alignment of the casing, which prevents the installation as designed or access for
maintenance, will require the Subcontractor to reinstall the casing in the proper manner.

2.  After water main is laid, completely fill all voids between the outside of the pipe and the
casing with pea gravel. Both ends of the casing shall be closed with a brick bulkhead.

3.6 ENCASEMENT AT CREEK CROSSING
A Preparation: Construct encasement in sections. Divert creek as required. '

' B. Construction: Block pipe In place and encase in concrete.

Westinghouse Materials Company of Ohio. 022216 -  WBS1.1.2.4.04.01
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A Stockpile materials to be used for filling and backfilling, including excavated materials classified

as satisfactory soil materials, at locations indicated or as directed. Place, grade, and shape
stockpiles for proper drainage away from excavations. Store materials without intermixing.
Protect from contamination with other solids or debris.

3.8 BACKFILLING

A
A

operations are complete:’

1. Recording of locations of underground utilities.
2.~ Removal of trash andrdebtis from excavations.
festlng of Piping:

1.  Before performing testing of utilities:(specified elsewhere): Backfill and compact trench
to a level 1 foot above top of pipe, except at joints and couplings. :

2. After successful testing, complete backfilling as soon-as practicable.
Installation: Place approved soil materials in layers to required elevations.

1. Do not place material on muddy or frozen surfaces or on surfaces contalnlng frost.

T
-ial

Preparation:—Backfill-excavations-promptly-as-work-permits;~ but not-before-the" followlng““—“—"

2.- Do not allow pipe or. conduit to be intermuttentiy supported by blocking or by uneven

trench bottoms.

3. Placeand corﬁpact haunching and initial backfill material evenly on both sides of pipe to
avoid pipe displacement.

4. Use methods to ensure required compactlon under haunches of pipe.

T S S A

3.9 COMPACT ION

A

Placement: Take care in placement and compaction of materials ad]aoem to structures and
utilities to prevent wedging action or displacement.: -

Moisture Control: Where subgrade or layer of soil’ material must be- moisture-conditioned
before compaction, uniformly apply water to surface of subgrade or layer of soi material to
prevent free water from appearing on surface during or after-compaction operations. Remove
and replace soil material that is too wet to permit compaction to specified density.

3.10 FIELD QUAUTY CONTROL

L ‘j'q.'r‘l

T AT Quallty Control Testing durlng COnstruction “Provide timely notice to testing s service to lnspect

* and approve subgrades and fill layers before further construction work is performed.

Westinghouse Materials Company of Ohlo- 022217 . WBS'.124.04.01
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B. Maxmum Density at Optimum Moisture Content: Determine In accordance with ASTM D 698,
Method D.

C. In-Place Density Tests: ASTM D 1556 (sand cone method), ASTM D 2167 (rubber balloon
method), or ASTM D 2922 (nuclear method), as applicable.

D.  If testing service reports indicate that subgrade or fills are below specified density, scarify or
remove and replace to the required depth, recompact, and retest at no additional cost to the
Operating Contractor.
3.11 MAINTENANCE.
A.  Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, reshape, retum to
optimum moisture content, and compact to required density prior to further construction.

3.12 DISPOSAL OF EXCESS AND WASTE MATERIALS

A. Evenly spread any excess satisfactory topsol In adjacent locations as directed by the
Construction Manager. Properly dispose of unsatisfactory topsoil off site.

B. Remove any unsatisfactory soil, trash, debris, and other materials not required for use on the
project and legally dispose of it.

C. Burrilng is not permitted.
3.13 TRENCHING SCHEDULE
A.  Excavate, backfill, and compéct in accordance with the schedule below
B.  Water Supply System:
1.  Bedding material: Select granuiar material.
a. Maximum loose lift: 4 inches.
b.  Minimum compaction: .95 percent.
c.  Place bedding material to spring line of pipe.
2. Backfill: Satisfactory soll material.
a Maxi_rﬁum loose lift: 4 inches.
b.  Minimum éompactioh:.Ags percent.

END OF SECTION

‘Westinghouse Materials Company of Ohio 022218 - WBS 1.1.2.4.04.01
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CRUSHED STONE PAVING
PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes:

1.  Provide crushed stone paving.
2.  Provide geotextile fabric on subgrade where indlé_ated.
3.  Provide herbicide on subgrade where geotextile fabric is omitted.
B. Related Work in Other Sections:
1. Earthwork including establishment.and compaction of subgrades.
1.2 SUBMITTALS

A.  Material Certificates: Provide certificates for herbicide that material compligs with, or exceed,
specified requirements of the United States Environmental Protection Agency.

B.  Product Data: For geotextile fabric include tensile Stréngth.
1.3 QUALITY ASSURANCE
A.  Specified Standards:

1.  Comply with “State of Ohio Department of Transportation, Construction and Material
Specifications” (ODOT).

2. Pavement section to conform to specified item and additional provisions referenced
therein, except:

a.  Provisions for methods of measurement and paymént are inapplicable.
b.  References to the "Engineer” are to be construed as the Construction Manager.

B. References to "Laboratory” therein or elsewhere in this section refers to laboratory specified
under "Tests and Inspections®. .

C. Tests and Inspections: The Construction Manager reserves the right to employ a Testing
Laboratory to conduct testing and inspection of materials, mixtures, and in-place construction.

T T T "174—fJOB’CONbITIONS‘ T - T -

A - Weather Limitations: Construct work when substrates are dry.

Westinghouse Materials Company of Ohio 02505-1 . WBS 1.1.2.4.04.01
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B. Grade Control: Establish and maintain required lines and grades, including crown and cross-
slopes, for each course during construction so that the finished work is within the tolerances

required by the Specified Standard.

PART 2 - PRODUCTS

2.1 MATERIALS AND CONSTRUCTION
A.  Pavement to conform to ODOT Item 411, stabilized crushed aggregate.
B.  Geotextile fabric to conform to ODOT Item 712.09, Type D.

PART 3 - EXECUTION -

3.1 ' INSPECTION

A. Examine areas and conditions where paving is to be placed. Notify Construction Manager of
conditions detrimental to proper and timely completion of Work.

B. Starting of work constitutes acceptance by the subcontractor.’
3.2 PREPARATION

A.  Thoroughly subgrade till to a depth of 8 inches and apply herbicide in quantities sufﬂclent to
prevent germination and /Jor growth of any plants in the treated area.

B. Recompact and smooth subgrade.
3.3 CRUSHED STONE PAVEMENT

A. Install pavement in accordance with the requirements of the Specified Standard of the types
and in a compacted thickness of 12 inches.

B.  Provide a smooth top surface not below required finish elevations.

END OF SECTION

Westinghouse Materials Company of Ohio 02505-2 ‘ WBS 1.1.2.4.04.01 .
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PART 1 - GENERAL

1.1 SUMMARY

SECTION 02510

ASPHALTIC CONCRETE PAVEMENT

A.” Section Includes:

a.

b.

1. Pr:)vide the following Asphaltic Concrete Pavement.

Subbase.

Aggregate Base Course.

Asphaltic Prime Coat.

Asphalt concrete Intermediate course.
Asphaltic tack coat.

Asphalt Concrete Surface Course

2. Provide tack coat on:

a.

b..

C.

Existing paving.

Joints with exnstlng pavements

JOr

Intermediate asphalt courses.

3.  Prepare subgrade by compacting to specified density.

B.™ Related Work in Other Sections: -

1. Earthwork including establishment and compaction of subgrades.

-t

2.  Submittal Requirements.

1.2 DESCRIPTION

)
[

PR .
Pyl oL

Spec. 02902-4601
August 8, 1991

4372

A.  Asphalt emulsions will not be permitted for bituminous binders for work performed during the period
¥ between September 1 and the following May 1 or where _more restricﬂy preciuded by the standard.
mdﬂw'ms. FER . ‘90» .‘“:...ltz PR
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1.3 SUBMITTALS

A.  Material Certificates: Provide certificates for each type of material and mix signed by the Producer and
the Paving Contractor certifying that each material and mixture complies with, or exceed, specified
requirements. :

B. Bituminous Materials: Submit, not less than 21 days prior to placing of bituminous pavement:

1.  Job-mix formula for asphalt pavement for each plant mix to be provided.

2.  Test property curves: AASHTO T-245 (Marshall Method) for a series of test specimehs prepared
in accordance with the job mix formula for gradation of aggregates and for a range of different
asphalt contents for each asphalt course to be provided.

a. Prepare test specimens for a range of different asphalt contents so that the test data curves
show a well defined optimum asphalt content value.

14  QUALITY ASSURANCE
A.  Specified Standards:
1. Compiy with applicable provisions referenced herein for the following standards:

a. “"State of Ohio", Department of Transponation Construction and Material Specifications"
(ODOT).

2. Pavement sections to conform to specified item and additional provisions referenced therein,
except: : ' :

a.  Provisions for methods of measurement and payment are inapplicable.
b. References to "Engineer” are to be construed as the Construction Manager.

c. References to "Laboratory” therein or elsewhere In this section are to be construed as the
laboratory specified hereinafter under “Testing”.

B. Tests and Inspections: Employ a Testing Laboratory or Geotechnical Engineer to conduct testing and
inspection of materials, mixtures, and in-place construction.

1. - Proposed Job-Mix Check:

a. Review and/or check proposed aggregate and bitumen materials for compllance wlth the -
- specifications. .

b. Perform necessary testing required to develop test curves as determined by AASHTO T-245

’ for a series of test specimens prepared in accordance with the proposed job-mbx formula for

gradation of aggregates and for a range of different asphait contents for each asphait

course to be provided. Test specimens to be prepared for a range of different asphalt
contents so that the data curves show a well defined optimum asphait content value.

33
Westinghouse Materialé Company of Ohio . 02510-2 , e - . - WBS 1.1.2.4.04.01




- Westinghouse Materials Company of Ohio- + ¢ = 02510-3 “Frorc . -ochEleT vy WBS’?‘1£2.40401

4372

AM. Kinney, inc. : ' Spec: 029024601
Consuiting Engineers : August 8, 1991

8

2. Sampling: Obtain all test samples in compliance with AASHTO T-168 for sampling bituminous
paving mixtures.

3.  Field Testing: Secure from different batches, on a random basls, samples for testing as required
below in accordance with the applicable AASHTO Standard. Clearly mark each test specimen as
to exact location of field placement, type or course of bituminous material, and time and date of
sample. .

a.. Asphalt Content: Determine asphalt content in compliance with AASHTO T-164. Perform 3

oo —— - —__ . asphait-content-tests-per-each-location of - asphaltlc materials placed; but-not-less-than'3—

tests total for project.

b. Compressive Strength Tests: Mold, cure and test specimens for strength n compliance
- with AASHTO T-167. Perform 3 compressive strength tests per each location of asphaltic
materials placed, but not less than 3 tests total for project.
e |
c. Compaction:

1)  Obtain test specimens and determine degree of pavement compaction of asphaltic.
aggregate mixtures in compliance with AASHTO T-230. Determine: standard-
specimen specific gravity Marshall Method, AASHTO T 245, for the job-mix formula.

2) Determine degree of compaction for 3 test specimens per each location of asphaltic .
- materials placed, but not less than 3 tests total for project. oL A8

4.  Authority and Duties of Testing Agency: Use of an independent testing agency ddes; not relieve
Subcontractor of responsibility to furnish materials and construction in full compliance:with plans
and specifications. Testing agency Is not authorized to modify the specifications, nor approve the
work. 4 : -

a. Submit a copy of the results of each tests and. inspections, to the Subcontractor and
Construction Manager.

b. Should any of the test results fail to meet the requirements specified, make an lmmediate
telephone report to the Subcontractor and Construction Manager. :

1.5 JOB CONDITIONS

A.  Weather Limitations: Construct work when substrates are dry and ambient temperatures exceed the
minimum required by the Specified Standards. :

B. Grad"e Control: Establish and maintain required lines and grades, including crown and cross-slopes, for

each course during construction so that the finished work Is within the tolerances required by the
Speelﬂed Standard ’
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1.6 SEQUENCING/SCHEDULING

A The Subcontractor may, as an option, use pavement bases and/or pavements provided under this
section for other operations under these specifications, subject to the following: "

1.  Immediately prior to application of prime coat for asphalt concrete surface course, retum such
bases to conditions, lines and grades as shown and specified.

2. Maintain existing and new pavements used during construction in satisfactory condition
throughout life .of contract. Repair as necessary to restore to specified condition prior to
acceptance at completion of job.

B. Coordinate work under this section with work being performed under other sections. Do not construct
subgrades or aggregate bases until all items shown crossing there under are installed complete.

PART 2 - PRODUCTS
2.1 BASE COURSES
A.  Aggregate Base:
1. ODOT Item 304.
2.2 ASPHALT PAVEMENT 4
A.  Acceptable job-mix f;rmula to be limited by the following criteria as determined by AASHTO T-245(
(Marshall Method).
1. établllty. all ml;dures: 1000 Min‘.
2.  Flow, all mixtures: 8AMInimum; 16 Maximum.
3. | Asphalt content: 5.5 Minimum; 9.5 Maximum.
B. Prime Coat
1. Bituminous material RC 70, RC 250, MC 30, MC 70, MC 250 OR RT 2.
2 Standard Specification:
a.  ODOT ltem 408.
C. TackCoat:-
1. Bituminous material RC 70, RC 250, MC 30, MC 70, MC.250 OR RT 2.

2. Standard Speclﬂcatlbn:

a. ODOT Item 407. ' : RN
35
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D. Asphalt Concrete Intermediate Course:

1. ODOT Item 402.

_E... Asphaltic Concrete Surface Course:

1. ODOT item 404.

: »__w_,_#ma EXECUTION---~ e e e e e e

o .&- 3=

3.1 INSPECTION

o

A. Examine areas -and conditions where paving is to be placed. Notify Construction Manager of conditions
' detrimemal to proper and timely completion of Work Starting of work constitutes acceptance.

3.2 g@EPARATION
A~ Do not Install any base course until subgrade has been approved by Laboratory.

B. Lines and Grades: Prior to construction of various components of pavements courses. establish and

“ maintain satisfactory lines, levels, layout and stakes. Be responsible for same. Employ registered

- engineer or surveyor for this purpose. Set stakes not farther than 25 feet on center. Mark stakes to
show top elevation of such components including top of paving elevation. _

33 SUQGRADE PREPARATION . =
- el b J"Q""’a‘ﬁ - -

A Compact upper- 6 lnches of subgmde sonl to minimum of 95- peroent of. maximum dry density
determined by ASTM D 698 Standard Procter at a moisture content at least 2 percent over optimum.
Overexcavate soft or wet areas to firm soll. If exposed soil is dry and cracked, excavate dry soll to
depth of cracks to expose firm and moist soil.

34 BASES

A.  Prior to installation of base course, repair any damage caused to subgrade construction by the work
* under this specification.

B. Install base course to compacted thickness required in accordance with the iequlrements of the
Specified Standard for the construction specified under PART 2.

. G Unless material in its natural condition is fairly moist, sprinkle with water either prior to or during the
mixing process. When the wetting and mixing have been completed, spread the material to the desired
crdss section and thoroughly compact by rolling with 10 ton smooth wheel rollers, or equal equlpment.

35 BITUMINOUS PAVEMENT

A. Install pavement courses in accordance with requnrements of Speciﬂed Standards for rmterials specified
T 7T T T IinPart2in oompacted thicknesses required.

B. Prior to Installation of surface coursas, repair any damage caused to pavement base construction.

36
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C. Prime Coat: Thoroughly clean substrate before application of prime coat.

1.  Apply a single application of .30 to .50 gallon per square yard as directed by the laboratory. allow
24 hours for prime coat to penetrate and then spread a cover of fine aggregate.

2.  Spread graded cover aggregate to absorb any excess prime coat as required by the laboratory.
D. TackCoats: Apply tack coat immediately prior to placing asphalt pavement on or against surfaces.

1. Apply tack coat to asphalt paving in a single application to cleaned surface at a rate of .10 to .15
gallon per square yard as required by the Laboratory. Apply a cover of fine aggregate to absorb
excess bitumen on surfaces to be overlayed.

E. Make joints between successive day’'s work for continuous bond and to have same texture, density and
smoothness as adjacent surfaces. ' ’

F.  Immediately after the asphalt mixture has been spread and any surface irregularities adjusted, uniformfy
compact the mixture with rollers of adequate capacity to obtain in-place density not less than the
density determined for the job-mix formula by the Marshall Method, AASHTO T-245.

3.6 PROTECTION AND RESTORATION

A.  Protect newly placed material from traffic untl mixture has cooled and attained its maximum degree of
hardness. ' ' : i

B. Where pavement is damaged by construction operations or become contaminated with 'forelgn‘
materials, remove and replace defective areas and fill with fresh hot mix properly compacted. Remove -
deficient areas for full depth of course. Cut sides perpendicular and parallel to direction of traffic with

edges vertical.

END OF SECTION

| 37
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SECTION 02670 4 3 7 2
WATER WELLS
PAi%T 1 - GENERAL
1.1 SUMMARY
A Section Includes

1. Applications and permits for drilllng and developing well.

2.  Drilling pilot hole.
3.  Dirilling for final water weil depth.
4.  Placing and grouting well casing.
5.  Development of well.
6. Testing and disinfection.
B.  Related Work In Other Sections:
1.  Piping.
1.2 DESCRIPTION
A.  Provide wells with producing capacity of not less than 1?5 gallons of water per minute each.
B.. Water well work is based on following criteria: o
" 1.  Drill well to a depth as indicated.
2.  Place 10-inch diameter casing full depth of drilling.

3. Minimum 3-inch thick cement grout to a depth of not less than 25-feet from grade.”

"3

4. Well screen to extend not less than 10-feet from end of casing. S,

1.3  QUAUTY ASSURANCE

A Protecting Water Quaiity Take precautions to prevent contaminated water or water having
undesirable physical or chemical characteristics from entering stratum from which‘well sto
draw its supply. Prevent contaminants from entering well either through omning or by
seepage through ground surface. ’

If well becomes contaminated or water having undesirable phirsicai_or chemical characteristics
enters well due to neglect, provide casings, seals, sterilizing agents or other materials to

Westinghouse Materials Company ‘of Ohlo .- 02670-1". % | WBS 1:1.234: 04 o1
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eliminate contamination or shut off undesirable water. Provide remedial work at no cost to the
Operating Contractor.

C. Exercise care in performance of work to prevent breakdown or caving in of strata overlaying
that from which water is to be drawn. Develop, pump or bail well until water pumped from welt
is substantially free from sand.

. D. Protect work to prevent either tampering with well or entrance of foreign matter. Upon
completion, provide temporary well cap.

E. Driller's requirements: Experienced foreman or driller to be constantly in control of well site
and who has authority to take orders from Construction Manager and, upon request, furnish
waell drilling information desired by Construction Manager.

1.4 SUBMITTALS

A.  Samples, Records and Reports: Take samples of sub-strata formation at ten foot intervals and
at changes in formation throughout entire depth of well. Carefully preserve samples at site in
glass jars properly labeled for identification.

B. Fumish samples of water-bearing formation to qualified testing laboratory and well screen
manufacturer for mechanical sieve analysis. :

C. Provide Construction Manager following information for record purposes:
1. Casing - diameter, thickness, weight per foot, depth below grade.
2.  Screen - diameter, opening size.

3. Pumping test static water level, maximum safe yield, drawdown at maximum yield.
Formation log indicating strata encountered.

4. Alignment - certification that well is aligned and plumb within specified tolerances.
D. Provide samples of water and test requirements in accordance with work plan.
PART 2 - PRODUCTS |
2.1. CASING

A.  Provide permanent seamless and weldéd carbon steel pipe casing for well, complying with
ASTM A 589, Type IV, size, wall thickness and weight per lineal foot as indicated.

B. Joints may be welded or threaded coupling.
" C.  Provide galvanized pipe complying with ASTM A 120.
2.22. GROUT A
A. Cement: ASTM C 150, Tm to suit project conditions.

' Westinghouse Materials Company of Ohio . o602 . WBS 1.1.2.4.04.01
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B. Water: Potable.

C. Aggregate: ASTM C 33, size and gradation to suit project conditions.
2.3. WELPSCREEN

A Construct screen of AlSI type 302/304 stainless steel, continuous slot type, fabricated by
welding. Provide V-shaped openings, widening inwardly. For joints connecting screen
sections, use butt-type stainless steel coupling rings. Provide screen with necessary ﬁttlngs to

~ . .—close-bottom-and-to-provide: tlght seal between top of screen- and well caslng* oo T T T

PARTa EXECUTION
3.1. WELL CONSTRUCTION

A.. Install casing, screen-and grout. Provide first section of casing with hardened stee! driving shoe
of standard commercial quality having an outside diameter slightly larger than casing
ooupungs where threaded couplings are used.

B. Mix grout with proportlons of one- cublc foot. of cement’ (94 ib. sack). with § to 6 galions of
water. Bentonite clay may be added in amounts of 3 to 5 pounds per cubic foot of cement. If
bentonite clay is added, water may be increased to 6 5 gallons per cu ft. of cement.

C. Place grout continuously to Insure entire ﬁmng of annular space In one operation. Drilling
operation or other work in weil will not be permitted within 72 hours after grouting of casing. if
quick-setting cement is used this period may be reduced to 24 hours

D. Top of casing approximately 54" below exrstnng grade as required to fit pitiess well head -
purchased

ey -

3.2. DEVELOPMENT - vh e

A Develop well by such methods as- wrll effectively extract from" water-bearing formation
maximum practical quantity of sand; drilling mud and other fine materials in order to bring well
to a maximum vyield per foot of drawdown and to a sand-free condition. Perform work In a
manner that does not cause settiement and disturbance of strata above:water bearing
formation nor disturb seal effected around well casing, reducing sanltary protection otherwlse
afforded by such seal.

B. . .. Continue development of well until water pumpéd from well at maximum testing pumping rate
« ¢ Is'clear and free.from sand.. Water shall be considered sand- free when'no samples, taken
during test pumping, contain more than 2 parts per million of sand by weight.

3.3.. TESTING FOR PLUMBNESS AND AIJGNMENT R I IR Ny
IR . LA 3 VLRSI L Tl D RTLOS S e

A .' Set caslng round plumb and true to Ilne Tests for plumbness and allgnment must be made

after construction of well and before rts  acceptance. Additional tests; however, may be made

during performance of work.

Westinghouse Materials Company 6f Ohlo - A 02670-3 . TITRE . 7T -WBS 1.1.2.4/04:01
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34.

3.5.

B. Test plumbness and alignment by lowering into well, to depth of lowest anticipated pump
setting, a section of pipe. Provide outer diameter of plumb not less than 1/2° smaller than
diameter of that part of casing or hole being tested. '

TESTING FOR YIELD AND DRAWDOWN

A After well has been constructed and cleaned out and depth of well accurately measured,
conduct final pumping test.

B. Provide a bailer or air ejection test as a preliminary determination of expected yield. Make
preliminary tests at depths where evidence Is found of sufficient quantity of water to satisfy
desired yield. Provide two preliminary tests as part of this work.

C. Provide a variable capacity test pump with minimum capacity of maximum expected yield at a
total head equal to drawdown in well plus head loss in pump column and discharge pipe.

'D. Provide necessary discharge piping for pumping unit to conduct water to a point of disposal so

as to avoid a nuisance or endanger adjacent property. Provide and maintain equipment of
adequate size and type for measuring flow. of water, such as a weir box, orifice or water meter.
Measure elevation to water level in well.

E. Provide labor, motive power, and other necessary materials, equipment and supplies required
to operate pumping unit. Final testing shall consist of 8 hours of continuous pumping after
maximum drawdown has been reached. After completion of final test, remove by balling, sand
pumping or other methods, sand, stones or other foreign materials that may become
deposited in well.

F. After test pump and auxiliary equipment have been installed, make arrangements for
conducting pumping test and notify Construction Manager 3 days prior to starting test. Note
water level elevations, referred to an assigned datum in well, test pump started and adjusted to
required pumping rate. Record readings of water level in well and pumping rate at 30 minute
intervals. When drawdown in well is 5 feet above top of suction screen after designated time,
record maximum yield of well. Upon completion of pumping test, record retuming water levels

- in well for a sufficient period, at time intervals so that a curve of recovery rate of well may be
plotted. ‘

DISINFECTION

A.  Use disinfection procedures as required by goveming authorities. Clean the completed, tested
and developed well of foreign substances. Swab casing thoroughly using alkalis, if necessary,
to remove foreign substances.

B. Disinfect well with chiorine solution of sufficient strength to provide a minimum of 100 parts per
million chiorine to water within well. Introduce solution into well using gravity, pump or drop
feeder. Allow a contact period of 24 hours and then pump well until chiorine residual is less
‘'than 0.2 parts per million. '

END OF SECTION
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SECTION 02831
CHAIN LINK FENCES AND GATES
PART 1 - GENERAL
11 SUMMARY

A.  Section includes:

1. : Galvamzed steel cnaln Ilnk fence and gates
2. Barbed wire top.
3.  Swinging gates.
B. Related Work in Other Sections:
1. Earthwork for filling and grading wori.
1 2 SUBMITTALS

A Product data in the form of manufacturer's techmcal data, speclﬂcations and instaflation
instructlons for fence and gate posts, fabric, gates, and accessories. A
P AR N
B. Shop drawings showmg location of fence, gates, each post, and detalls of poa Installatlon
extension arms, gate swing, hardware, and accessories.

13, QUAUTY ASSURANCE

A Slngle-Source Responsubmty' Obtaln chaln link fences and gates as oomplete units, including
necessary erection accessories, ﬂttlngs and fastenings from a single source or manufaaurer

PART2 PRODUCTS

“1‘ * ‘ .

2.1 FABRIC e e L a8
- A, Selvage:. Fabric shallbeknucldedatone selvage and twisted at the other.

B. Steel Fabric: Comply with Chain Link Fence Manufacturers Institute (CLFMI) Product Manual.
Furnish one-piece fabric widths for fencing. Wire size includes zinc coating.

Y

17 Slze: 2-inch mesh, 9-gage (. 148—Inch dlameter) wlre Lo TR

T l:&!ﬂ e L7 A s

2. - Finish:
a. Galvanized Steel: ASTM A 392, Class 2, with not less than 2.0 oz. zinc per sq. ft. of

“— = 7~ “uncoated wire surface on wire coated before weaving or not less than 2.0 oz zinc
per sq. ft. of uncoated wire surface on wire of fabric coated after weaving as

Westinghouse Materials Company of Ohio 02831:1". 77 =iz WBS 24,0401
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determined from the average of two or more samples and not less than 1.8 oz. zinc
per sq. ft. of uncoated wire surface for any individual sample.

22 FRAMING
A.  Strength requirements for posts and rails conforming to ASTM F 669.

B. Pipe shall be straight, true to section, material, and sizes specified, and shall conform to the

following weights per foot:

Outside
NPS in Diameter (OD) Typel
inches in inches Steel
1-1/2 1.900 2.72
2 2.375 3.65
2-1/2 2.875 5.79

C. Steel Framework: Posts, rails, braces, and gate frames.

1.  Type | Pipe: Hot-dipped galvanized steel pipe conformihg to ASTM F 1083, plain ends,
standard weight (schedule 40) with not less than 1.8 oz. zinc per sq. ft. of surface area

23 BARBED WIRE

A. Barbed Wire Supporting Arms: Manufacturer's standard barbed wire supporting arms
conforming to ASTM F 626, metal and finish to match fence framework, with provision for
anchorage to posts and attaching two rows of barbed wire to each arm. Supporting arms may
be either attached to posts or integral with post top weather cap and must be capable of
withstanding 250 Ib. downward puil at outermost end.

B. Barbed Wire: Galvanized Steel two strand, 12-1/2-gage steel wire with 14-gage, 4-point barbs
spaced not more than 5 inches o.c.. Comply with ASTM A 121,

2.4 FITTINGS AND ACCESSORIES
A.  Material: Comply with ASTM F 626. Galvanized iron or steel, to suit manufacturer’s standards.

1.  Znc Coating: Unless specified otherwise, galvanize steel fence fittings and accessories
_In accordance with ASTM A 153, with zinc weights per Table |I.

2. Tension Wire 7 Gauge: (0.177-inch-diameter) metallic-coated steel marcelled tension
wire conforming to ASTM A 824 with finish to match fabric.

Waestinghouse Materials Company of Ohio 02831-2 ) WBS 1.1.2.4.04.01
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3. Typell Zinc Coated in following class:

a  Class 2, with a minimum coating weight of 1.20 oz. per sq. ft. of uncoated ‘wire
surface. ’

b. Tie Wires: 12-gage (0.106-inch.diameter) galvanized steel with a minimum of 0.80
oz. per sq. ft. otzlnccoatingofsurfacearea in aocordancewihASTMA&t to
match fabric core material..

posts and at both sides of comer and.pull posts,.with horizontal brace. - Use. same
material as top rail for brace, and truss to line posts with-3/8-inch- diameter rod
and adjustable tightener Provide manufacturers standard galvanized steel cap for
each end.. :

d. Concrete: Provide -concrete consisting of Portland. cement, ASTM C. 150,

aggregates ASTM C 33, and clean water. Mix materials to obtain concrete with a

" minimum 28-day compressive strength of 2500 psi. Use at least 4 sacks.of cement

per cu. yd., 1-inch maximum size aggregate, maximum 3-inch siump and 2to 4
percent entralned air: ... . L '

wary o q<

25 GATES . - A

A. Fabrication: Fabricate perimeter-frames: of-gates from metal and finish to match fence
framework. Assemble gate frames by welding. Provide horizontal and vertical members to
ensure proper gate operation and attachment of fabric hardware. and aceessories.

1. Provrde same fabric as for fence. Install fabric wrth tension bars and bands at vertical
edges and at top and bottom edges: -

~ - A.., Tl R e R,
RN P

2. Install diagonal cross-braclng consrstmg of 3/8~inch-diameter ad]ustable-length truss
- rods on gates to ensure irame rigidlty wrthout sag or.twist.

3.,.' Extend end members of. gate frames 12. inches above -top- member and prepare to
receive 2 strands of wlre Provide necessary clips for securing wire to extensions.
ST 7 RS SR AL S S o
4 SWIng Gates Complywith ASTM F 900. - T R
EOE- SRS I i ! L

5. Steel Fabrimte perimeter frames of minimum 2 375-Inch OD Type I

R T TR TSI I e LT SRR ol ofs 'ole PR 1o 1 et ot PIDUREME: MM R

6  Gate Hardware Provide hardware and accessories for each gate, galvanlzed per ASTM
A 153, and in accordance with the iollowmg

. B R i SRR NI SRy : B2 Il S o SR LV S o K v BRI S BPE 2 a
RS - R Hinges Size and material to. suit gate size, non-ift-off type oﬂset to permit 180-
' deg gate opening. ‘ $ATR T R

'b Latch Forked type or :plunger-bar type to permit operatlon fr_omeither side of

e ‘gate, with-padlock eye.as integral part of latch.

i‘M¥estinghouse Materials Company of Ohio: 02831-3 yitras 4t WBS:1.2:4/04.01
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PART 3 - EXECUTION
3.1 INSTALLATION

A General: Install fence in compliance with ASTM F 567. Do not begin installation and erection
before final grading is completed, unless otherwise permitted.

B. Excavation: Drill or hand-excavate (using post-hole digger) holes for posts to diameters and
spacings indicated, in firm, undisturbed or compacted soil.

C.. Setting Posts: Center and align posts in holes 4 inches above bottom of excavation. Space
maximum 10 feet o.c..

D. Protect portion of posts above ground from concrete splatter. Place concrete around posts
and vibrate or tamp for consolidation. Check each post for vertical and top alignment, and

hold in position during placement and finishing operations.

E. Extend concrete footings 2 inches above grade and trowel to a crown to shed water.

F. TopRalls: Run rail continuously through line post caps, and at other posts terminating into rail
end attached to posts or post caps fabricated to receive rail. Provide expansion couplings as
recommended by fencing manufacturer.

G. Brace Assemblies: Install braces so posts are plumb when diagonal rod is under proper
tension.

H.  Bottom Tension Wire: Install tension wire within 2 inches of bottom of fabric before stretching
fabric and tie to each post with not less than same gage and type of wire. Pull wire taut,
without sags. Fasten fabric to tension wire with 11-gage hog rings of same material and finish
as fabric wire, spaced maximum 24 inches o.c.

. Fabric: Leave approximately 2 inches between finish grade and bottom selvage. Pull fabric
taut and tie to posts, rails, and tension wires. Install fabric on security side of fence, and"
anchor to framework so that fabric remains in tension after pulling force Is released.

J. Tie Wires: Use U-shaped wire of proper length to secure fabric firmly to posts and rafis with
ends twisted at least 2 full turns. Bend ends of wire to minimize hazard to persons or clothing.
Tie fabric to line posts 12 inches o.c. and to rails and braces 24 inches o.c..

K.  Fasteners: Install nuts for tension bands and hardware bolts on side of fence opposite fabric
side. Peen ends of bolts or score threads to prevent removal of nuts.

L. Gates: Install gates plumb, level, and secure for full opening without interference. Instait
ground-set tems in concrete for anchorage. Adjust hardware for smooth operation and
lubricate where necessary.

- M. Barbed Wire: Pull wire taut and install securely to extension arms and secure to end post or
terminal arms in accordance with manufacturer’s instructions.

END OF SECTION
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- | SECTION 02330 4 3 .7 2
TOPSOIL AND GRASS
PARJ 1,- GENERAL
1.1 SgyiﬂARY '

A‘ Section Includes:

1. Flne grading and preparatlon of grass areas.

2.  Fumish new topsoil.
3. Fumishing and application of fertilizer.
4. Seeding of new grass areas.
5. Reconditioning of existing grass areas.
6. Maintenance of grass areas.
%: Replanting of unsatisfactory or damaged grass.
B., Related Work in Other Sections: )
1. Grading and excavation.
2. Submmal Reqwrements
1.2- DESCRIPTIONS

A.- Topsoil and grass all originally grassed areas disturbed by construction and not covered by other
construction.

B. Recondition existing grassed areas damaged by Contractor's operations including storage of materials
or equipment and movement of vehicles. Also recondition grass areas where settiement or washouts
" occur or where minor regrading is required.

C.. Provide eroslon control in the followlng areas:
1. All areas to be seeded

e 2, Indrainagechannels. LT

AN P e e
.J- . -~ - PP AR 2l . Ca .

13 SU$M|TTALS ‘

- .o sl - g .z creew C s
P

- T A.’“‘ Product Certiﬂéétlon Submit Insp@on certiﬂwtes requlred by govemlng authorities to accompany
" ghipments. For standard products submit manufacturer’s certified analysis. For other materials submit

i _ - - 46
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analysis by a recognized laboratory, made in accordance with methods established by the Association
of Offictal Agricuitural Chemists wherever applicable. '

B.  Coertification of Grass Seed: Submit seed vendor’s certified statement for seed mixture, stating botanical
and common name; percentage by weight; and percentages of purity, germination, and weed seed for
each grass seed required.

1.4 QUAUTY ASSURANCE

A.  Comply with appllcable federal state, county, and local regulatlons governing landscape materials and
work.

B. Employ only experienced personnel famillar with required work. Provide adequate supervision by
qualified foreman.

1.5 DELVERY, STORAGE, AND HANDLING

A Packaged Materials: Deliver packaged materials in containers showing weight, analysis, and
manufacturer's name. Protect materials from deterioration during delivery and while stored at site.

1.6 PROJECT CONDITIONS

A.  Proceed with and complete grassmg as rapidly as portions of site become available, working within
seasonal limitations.

( ~h e
B.  Coordinate with work of other sections:
1.  Maintain grade stakes set by others until removal is mutually agreed upon by entities involved.

C. Excavation. When conditions detrimental to plant growth, such as rubble fill, adverse drainage
conditions, or obstructions, are encountered, notify the Construction Manager before planting.

D. Planting Time:
1. Grass during normal planting seasons.
2. Do not plant in frozen ground. |
1.7 MNNTENANCE

A. Begin maintenance immediately after each area is planted; continue maintenance untii 120 days after-
the date when planting is substantially complete.

B. Maintain grass by watering; fertilizing; mowing; trimming; and other operations such as rolling,
regradlng, and replamlng as required to establish a smooth, acceptable stand of grass.

1. Basls of acceptance: At end of maintenance penod grass shall be uniform in texture denslty

and color; substantially weed-free; without gaps or bare spots; and with vigorous growth of
proper grass. ;-

4
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2. Mulch: Replace muich in areas where muich has been displaced. Anchor as required to prevent
displacement.

3. Watering: Keep grass areas uniformly moist as required for proper growth.

a. lay out watering system and amange schedule to prevent puddling, erosion, and
displacement of seed.

4. Mow grass at regular intervals to maintain a maximum height of 1-1/2 inches. Do not cut more
oo~ . _than 1/3.of .grass blade-at-any onemowing.- —— -~~~ "~ T~ T T T T

5. Control growth of weeds. Apply herbicides in accordance with manufacturer‘s Instructions.
Remedy damage resulting from use of herbicides.

6. Provide waming signs, barricades, or both, as required to protect new grass from traffic damage.
PART 2 - PRODUCTS
21 TOPSOIL

A, Topsoil at Stte: Verify suitabllity and quantity of topsoll stockpiled at site. If sufficient quantities of
suitable topsoil are not available at site, provide additional topsoll as required to complete landscape
work.

B. Tobsoil Fertile agricultural soil, typical for locality, capable of sustaining vigorous plant growth and
taken from a drained site; free of subsoil, rocks larger than 2 inches in diameter, clay, toxic matter,
plants, weeds, and roots.

2.2 SOIL AMENDMENTS
A.  Commercial Fertilizer: Complete fertilizer of neutral character, containing:

1. Minimum content of available plant nutrients: 12 percent nitrogen, 12 percent phosphoric acid,
and 12 percent soluble potash. '

2.3 GRASS MATERIALS

A. Grass Seed: Provide fresh, clean, new crop seed complying with tolerance for purity and germination
established by the Association of Official Seed Analysts.

B. Grass Seed Mix:
1. Provide certified mixture as follows:
a. 30 percent _by weighf rough bluegrass (Poa trivialis).
b. 60 percent by !eigﬂt K-31 tall fescue (Festuca elatior var.).

c. 10 percent by weight perennial ryegrass (Lolium perenne).

L - 48
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2. Sowing rate: 3 pounds per 1000 square feet
24 MISCELLANEOUS LANDSCAPE MATERIALS
A Much: Clean, seed-free hay or threshed straw of wheat, rye, oats, or barley.
B.  Asphalt Emuision: ASTM D 977.
PART 3 - EXECUTION
3.1 PREPARATION
A.  Preparation for Planting:
1. Limit preparation to areas which will be planted promptly after preparation.
2.  Preparation of stripped areas: Loosen subgrade to a minimum depth of 4 inches.

a. Remove stones of more than 1-1/2 inches in any dimension, sticks, roots, rubbish and other
extraneous matter.

b. Spread topsoil to minimum depth required to meet lines, grades, and elevations shown
allowing for light rolling and natural settlement.

3.  Apply commercial fertilizer at rate of 2 pounds per 100 square feet and mix into upper 2 inches of
planting soll.

4, Fine-grade area to smooth, even surface with loose, fine texture. Roll, rake, and drag grass areas,
removing ridges and filling depressions, as required to meet finish grades.

5.  Moisten prepared areas before planting if soil is dry. Water thoroughly and allow surface moisture
to dry before planting grass. Do not create a muddy soil condition. ,

6.  Prior to planting, restore to specified condition areas eroded or otherwise disturbed after fine
grading.

3.2 SEEDING GRADED AREAS
A.  Seeding: Sow seed using a spreader or seeding machine. Do not seed when wind velocity exceeds 5
miles per hour. Distribute seed eventy over entire area by sowing equal quantities in 2 dlrections at right
angles to each other. A
1. Do not use seed which is moidy, wet, or otherwise damaged In transit or storage.
2. Sow not less than the quantity of seed specified. _
3.  Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray.

B. Hydroseeding: Use only equipment specifically designed for hydraulic seeding application.
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2.  Apply slurry uniformly to all areas to be seeded. Rate of application as required to obtain

specified sowing rate.

3.3 RESTORING EXISTING GRASS

A.  Removals: Strip diseased, contaminated, or otherwise unsatisfactory graés areas and dispose of
vegetation off site; do not bury into topsoi.

1.  Remove topsoil containing foreigh materials resulting from contractor’s operations, including, but

topsoil.

not-limited-to,~oil-drippings,—stone,—gravel; and—other construction” material; replace with new

2. Plant Qrass as specified for new grass in similar areas. -

B. Reseeding: Where substantial grass remains (but is thin), mow, rake, aerate if compacted, fill low spots,
remove humps, remove thatch, remove lumps and cuitivate soil, fertilize, and seed.

1.  If weeds are extensive, apply selective chemical weed killers as required.

C. Apply seed mulch if required to keep soil moist.

D. Water newly planted areas and keep moist until new grass is established.

3.4 INSTALLATION OF MISCELLANEOUS MATERIALS

A Erosion Control:

1. Straw mulch: Spread uniform layer 1-1/2 inches thick. Apply asphalt emulsion coatlng to straw at
the rate of 10 to 13 gallons per 1000 square feet. Take precautions to prevent damage or staining
of structures or other plantings adjacent to muiched areas. Immediately clean such areas where

damage occurs.

Waestinghouse Materials Company of Ohio

END OF SECTION
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SECTION 02960

AGGREGATE TOPPING

PAF@AI - GENERAL

1.1 3 SUMMARY
Sk

1.2

1.3

1.4

1.5

Westinghouse Materials Company of Ohio
%

S

A Section Includes:

1. Crushed -s_tone topping for ground cover.
2.  Herbicide Soil Treatment. .

B. Belated Work in Other Sections:

1. Rough grading for subgrades:

2.  Crushed Stone Paving.

. DESCRIPTIONS

A Provide aggregate toppingv.vhere indicated.
B. Place topping to a uniform depth not less than 4 inches.
SUBMITTALS
A. - Certifications:
1. Gradation on aggregate material.
2.  United States Environmental Protection Agencies herbicide certification.
B. Sample: Submit 3 pound bag of aggregate.
JOB CONDITIONS

A. Grade Control: Establish and maintain required lines and grades, during construction so that
the finished work is within the tolerances required by the Specified Standard.

SEQUENCING AND SCHEDULING

A.  Perform work only after all associated site work has been completed.

B. -Protect finished areas and prombﬂy repair damage to aggregate tbpplng resuiting from other

operations.

02960-1 . - 77 WBS'1.1.2:4.04.01
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PART 2 - PRODUCTS
21 AGGREGATE TOPPING

A.  Crushed Stone:

1.  ASTM C 33 Size No. 57.

22 HERBICIDES

A.  United States Environmental Protection Agency approved herbicide.
PART 3 - EXECUTION
3.1 INSPECTION AND PREPARATION

A. Examine areas and conditions where toppirig is to be placed. Notify Construction Manager of
conditions detrimental to proper and timely completion of Work. Starting of work constitutes
acceptance of subgrade by the subcontractor.

B. Compact soll subgrade before placing aggregate. Finish grade the areas to receive topping
reasonably smooth with finished surfaces not more than 1.5 inches above or below the
required elevations or acceptable cross section to receive the toppping.

3.2 WEED CONTROL

A.  Herbicide: Prior to grading thoroughly till to a depth of 6 inches and apply herbicide in
quantities sufficient to insure against germination and/or growth of any plants in areas treated.
Treat earth in strict accordance with instructions of herbicide manufacturer. After surfaces
have been treated, recompact and smooth subgrade.

3.3 AGGREGATE TOPPING

A.  Spread material on subgrade to required depth, and rake to provide a relatively smooth top
surface not below required finish elevations.

END OF SECTION

Westinghouse Materials Company of Ohio 02960-2 . WBS 1.1.2.4.04.01
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SECTION 15050

GENERAL MECHANICAL WORK REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

DESCRIPTION OF WORK

A Therequlrementsofthlssecuon asappll&able, formapartofall sectionsofDMsion 15.

CODES AND STANDARDS

A. In addition to compliance with state and local codes, laws and ordinances, equipment,
materials and work to conform to applicable standards of ANSI, local utility companies and
other authorities or agencies to which specific reference Is made.

B. Where contract drawings and/or specifications are more strict than, or indicate additional work
not required by specified authorities, agencies or any law or ordinance, then contract drawings
and specifications govemn.

C. Provide equipment and materials having features and characteristics as required so that the
completed facllities comply with all applicable safety requirements, including Federal
Occupational Safety and Health Act Standards.

MANUFACTURERS' NAMES

A.  Listing of a manufacturer's name does not constitute acceptance of that manufacturer’s
product unless it complies with the standards and detaill specifications relating thereto.
Deviations in standards and detalils are to be noted at the time of proposal in accordance with
the requirements for substitutions.

QUALITY ASSURANCE

A.  Subcontractor's quality assurance program to be submitted for approval prior to fabrication,
and to include a quality assurance plan, which outlines inspection and test plans, process
controls, nondestructive examination, cleaning procedures, reports, records, identification of
nonconforming condition, control of purchased material, control of speclal processes, and a
handling and shipping procedure. (Refer to Section 01100 of these specifications for standard
requirements for FMPC suppliers.)

B. The Construction Manager to be provided the opportunity to witness any and all tests specified
herein. Seven days' notice to be provided to the Construction Manager for all tests.

TEST REPORTS

A. The Subcontractor to submit a completed report on all tests within one week of test

completion. Reports to be completed on tests, submitted for approval, and approved by the
Construction Manager prior to shipment.

Westinghouse Materials Company of Ohlo 15050-1 WBS 1.1.2:4.0401
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1.6 SUBMITTALS ’

A.  Shop drawings to include all performance data, operating sound level data, characteristic
_curve, equipment numbers, equipment weight, purchase order number, material sizes, material
thicknesses, dimensions, material types, piping and electrical connection locations, wiring
diagrams, and operating data. See reference for standard requirements for FMPC suppiliers.

B. Al shop drawings to be approved by the Construction Manager prior to construction or
fabrication. .

C. Refer to Section 01100 for additional information and requirements regarding submittals.
PART 2 - PRODUCTS
2.1 PIPING HANGERS AND SUPPORTS
A, General:
1. Unless otherwise specified, hangers and supports to be Grinnell of Figure Numbers
specified, or equivalent Fee & Mason, B-Line, Carpenter & Paterson, or approved equal.
Al hangers and supports to be galvanized steel, cadmium plated or stainless steel.
(Perforated steel straps will not be permitted.)
B. Materials:

1.  Steel pipe - 2 inches and smaller, adjustable steel swivel ring hanger, Grinnell Figure 269.
2-1/2 inches and larger, adjustable steel Clevis hanger, Grinnell Figure 260.

2.  Supports at walls or columns to be cast-iron or steel brackets, Grinnell Figure 194, 195 or
199.

3.  Hanger rods to be steel, ASTM A 36 or A 307, with sizes corresponding to tappings in

hangers. Cadmium plated finish.
4. Insulation protection saddles to be similar to Grinnell Figure 161. Manufacturers Figure
Number specified is for 1-1/2 inch thick insulation. Select saddle for full insulation
thickness as specified. Prime painted or cadmium plated finish. ’
2.2 PIPE SLEEVES
A.  Pipe sleeves to be steel pipe, standard weight.
2.3 SLEEVE SEALS
A.  Sleeve seals to be of the type specified for the location indicated. -

B.. Where piping passes throdgh sleeves in exterior walls below grade, use Thundertine “Link-
Seal®, or approved equal, modular mechanical type seal assembly.

Westinghouse Materials Company of Ohio 15050-2 4 WBS 1.1.2.4.04.01
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2.4 BUILDING ATTACHMENTS

A.  For securing piping hangers and supports to bulldlng construction, attachments to be in
accordance with the following:

1. For suspension from existing concrete, provide Phillips series S or series F self-drilling
expansion anchors or series JS stud anchors, or approved equal. Anchor sizes to be
selected by limiting the applied load to 10 percent or less of manufacturer‘s published
puliout ratings.

2. For suspension from masonry, provide expansion shlelds. toggle bolts, or lag screws.

2.5 MISCELLANEOUS MATERIALS
A. Steel plates, shaped and bars, and connections to be in accordance with provisions of AISC
"Specifications for the Desngn Fabrication and Erection of Structural Steel for Buildings,” where
applicable.
B.  Structural steel to be in accordance with ASTM A36.

C. Threaded rods, machine bolits, nuts and washers to be in accordance with ASTM A307, grade
7 cadmium plated.

D.  Allferrous supporting materials located outdoors to be galvanized.
26 PRIME PAINT

A. Porter No. 295 U-Prime Universal Primer, or equivalent Glidden, Pratt and Lambert, Sherwin-
Willlams, or approved equal.

2.7 UNDERGROUND PIPE MARKERS

A.  Underground pipe markers to be permanent, bright-colored, continuous-printed plastic tape,
intended for direct-burial service, not less than 6 inches wide by 4 mils thick. Printing on tape
to accurately inidicate type of buried pipe service.

PART 3 - EXECUTION
3.1  GENERAL PIPING REQUIREMENTS
A General _
1.  Cut pipes accurately to measurements established at job. Install piping without
springing or forcing. Install exposed pipes parallel to building lines. Install vertical pipes
“plumb. Offset piping to avoid structural and other interferences. Allow ample space
around piping for insulation. -

5. Where detaled method-of Instaling work-Is-not indicated; Instali-as-directed;-and:in—-—
' accordance with manufacturer's recommendations.

Westinghouse Materials Company of Ohio 15050-3 WBS 1.1.2.4.04.01
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Use standard pipe fittings for making changes in direction of piping.

Support piping close to equipment connections so weight of pipe will not be bome by
equipment.

Repair promptly leaks which develop. If leaks develop after insulatbn is applied, replace
insulation in original condition, and paint as necessary to complete repair.

B. Screwed joints:

1..

Cut ends of pipe squaré. ream ends and remove burrs. Provide clean and sharp taper
pipe threads conforming to ANSI B1.20.1.

Pull joints up tight using teflon tape applied to male threads. clean and paint exposed
threads of cold service ferrous piping with Koppers Bitumastic No. 50, or approved
equal, immediately after installation. .

C. = Flanged joints:

1.

Use flanged fittings and connections only where indicated, and at flanged valves and
equipment. Provide companion flanges as required.

In each flanged joint, provide gasket of type indicated in applicable piping system
material schedules. :

In any location where a flange is to be boited to a fiat-faced 125 PSI cast-iron flange, use
flat-face companion flange with full-face gasket in lieu of a cut ring gasket.

Use carbon steel, heavy hex head bolts, cadmium plated, ASTM A 307, Grade B, with
standard heavy semifinished hexagon nuts. Threads to conform to ANSI B1.1, coarse
thread series, Class 2 fit.

Apply antiseize thread lubricant compound on boits when making up joints. Nuts to be
uniformiy tightened using sufficient torque to prevent leaks without overstressing boits.

D. Solder joints:

1.

3.2 UNIONS

Cut ends of tubing square, ream ends and remove burrs. Sand clean contact surfaces.
Use solder specified under piping system material schedules, applied in strict
accordance with instructions of fitting manufacturer, with flux recommended by solder
manufacturer for each service.

A Install unions in screwed piping at intervals and locations where they will faciltate
* disconnection of piping and valves, and at other Iocations indicated.

Waestinghouse Materials Company of Ohlo 15050-4 WBS 1.1.2.4.04.01
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A.  Connect by welding all piping, fittings, flanges, and weid-end appurtenances for services for
which butt welding is indicated in the piping system material schedules.

B. Do all welding in accordance with applicable ANSI codes for pressure piping or with any state
or local code requirements which supersede it.

C.  Use welding rod of analysis to match pipe.

D. WeldE must be done by acceptable qualified welders. Before doing any pipe welding,

submit, for each welder, certification of compliance with Section IX “Welding and Brazing
Qualifications of the ASME Boller and Pressure Vessel Code.” Certification to consist of ASME
form QW-484 "Record of Welder or Welding Operator Qualification Tests,” completed by a
recognized testing laboratory for the welding process, procedures and materials to be used in
the fabrication of piping on this project. Qualification certificates must not be more than one
year old.

3.4 PIPING HANGERS AND SUPPORTS

Provide all hangers, supports and bracing required for piping. Select hangers, supports and

A
bracing using a minimum safety factor of five. Calculate loads for operating weight or for
weight during hydrostatic pressure test, whichever is greater. Al hangers and supports to be
designed for use in Seismic Zone 2.
B.  Supports at walls or columns to be properly selected to support weight suspended.
C. For insulated piping, provide hanger and support materials similar to those for uninsulated
pipe, but with the requirements specified hereinafter
1. For insulated piping speciﬂed in Section 15250 to be sealed for a vaporproof installation,
size hanger ring to fit outside of insulation. Provide minimum 18 gage galvanized steel
Insulation protection shields outside of insulation finish, minimum 12 inches long,
centered on hanger, and covering lower 1/3 of the insulation. A circumferential insert of
foam glass pipe insulation for each hanger is to be fumished under Section 15250 for
installation under Section 15400.
D. Unless otherwise indicated, maximum hanger and support spacing to be as follows:
Pipe size, Hanger spacing,
Inches Feet (maximum)
1-1/4 and smaller 7
1-1/2t02-1/2 10
3 : : 12
4and5 14
6 . ' 17

i
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3.5 PIPE SLEEVES
A Pfowlde sleeves of the types indicated, centered on pipes through walls, in accordance with the
: following:
1.  Infinished areas where piping is not insulated beyond the sleeve, size sleeve as specified
for bare pipe.

3.6

3.7

3.8 INSTALLATION OF UNDERGROUND PIPING
‘A, General:

1.  Excavation and backfilling is specified in Section 02221, Trenching for Utilities.

2.  Drawings indicate approximate location of known existing -utllty lines and other possible
interferances. Where any interference, whether or not shown, is encountered, proceed
as indicated or directed.

3.  When measured from final grade, depth of bury or cover over underground construction
to be not less than the following, unless otherwise indicated:

a.  Well water mains: 48 inch depth.
- B. Pipe Iayihg:

1.  Provide firm bed, compacted and of materials specified herein. Shape bedding to
provide a uniformly and contlnuous bearing and support along the entire length of the
pipe.

2. Inspect and clean plpés before lowering into trenches. Lay to uniform grade between
elevations shown or to pitch indicated. Use electronlc beam to establish vertical and
horizontal control. . ‘

Westinghouse Materials Company of Ohio 15050-6 WBS 1.1.2.4.04.01

B. Provide pipe sleeve as follows:

1. Steel pipe sleeves for exterior walls above grade.

- SLEEVE SEALS

A.  Where plplng passes through sleeves in exterior walls above grade, close the annular space -

between piping and sleeves with modular mechanical type seal assembly. Each seal assembty
to be sized as recommended by the manufacturer to fit the pipe and sleeve.

DIRT IN PIPING

A. Remove dirt, welding spatter, and other substances from pipe, fittings, vaives, flanges, and
simiar tems before installation to avoid injury to valves or equipment caused by foreign
substances in piping system. Clean out and repair or replace, such damaged materials as
directed by the Construction Manager.
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T 3. Close open ends of piping during construction, when directed by the Constructon
Manager, by approved means, to prevent earth entering lines. Close stub ends of lines
and unused openings in fittings. When pipe laying is not in progress, open end of pipe is
to be closed with water tight plugs. if ground or rain water rises in trench, such plugs to
remain in place until water is pumped from trench.

4.  Provide concrete thrust blocks at all tees, plugs, or bends, to resist any thrust that may
be encountered. Thrust blocks to be in accordance with the latest edition of NFPA
Standard No. 24. Install thrust blocks between solid ground and the fittings so that the
joints will be accessible for inspection.and_repair.

5. Do not backfill until piping has been inspected and tested as specified under Section
" 15890. Where required to hold pipe firly in trench during testing, place backfill over
center of each length of pipe keeping joints exposed.

3.9 PROTECTION

A.  Protect piping and equipment at all times against entrance of dirt and moisture and injury to
" pipe joints or equipment surfaces during construction by means of caps, plugs, canvas or
plastic covers.

B. During shipment, and before and during erection, protect materials and equipment from
weather damage. Keep materials and equipment off ground by means of wood blocks or
skids. Take all necessary measures to prevent rusting or binding of internal parts of rotating
equipment.

3.10 FIELD CONDITIONS

A.  The various trades invoived in the project must properly coordinate their work to fit available
space. |f there is any question as to where system components should be located so that the
‘'work of other trades-can be properly installed, meet and discuss such questions with the other
trades involved, jointly prepare sketches or coordination drawings if necessary, and otherwise
coordinate the work. Any work installed in such locations as to prevent other trades from

“installing their work with reasonable convenience must be relocated without increase in the
contract price.

B. Drawings indicate desired position of equipment and routing of piping and conduits. If field
conditions are encountered which make arrangements indicated impractical or impossible,
submit request for deviation in writing, with drawings if required to clarify requesL Do not
proceed until request is accepted and authorized in writing.

3.11 RESTORATION OF EXISTING FACILUTIES
. A, Replace and restore to their original undamaged condition, all facilities of every description

damaged or disturbed during progress of work. Such replacement or restoration applies to.
both surface and subsurface installations and materials. Match existing installations.

Westinghouse Materials Company of Ohio . 15050-7 WBS 1.1.2.4.04.01
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3.12 PRIME PAINTING
A.  General:

1. Clean surfaces to remove all dit, oil, grease, dust, scale ahd foreign matter before
_applying paint.

2.  ltems not to be prime painted:

Factory finished surfaces uniess fumished as part of unitary assembly
Stainless steel surfaces

Plated surfaces

Inside of pipes, conduits and electrical devices

Wearing and machine finished surfaces

capo®

B.  Shop-fabricated or manufactured equipment and materials:

1. Prior to shipment to the job and unless factory finish is specified, clean and prime paint
all ferrous surfaces, including black steel piping, with one coat of primer.

2. It prior painting is not part of manufacturer's standard procedure, prime paint surfaces as
hereinafter specified for field-painted items.

C.  Field prime painting:

1. Prior to installation, clean and prime paint job-fabricated ferrous surfaces, pipe sleeves,
structural and/or supporting steel members and other parts which are subject to rust or
corrosion, with one coat of primer. ' -

2. Immediately after instalfation, thoroughly clean and reprime shop-coated and field-
coated materials or equipment which show damage to prime coat or evidence of
corrosion.

3.13 APPEARANCE
A.  Give special attention to the appearance of work exposed to view. In general, install materials
and devices in accordance with the requirements specified hereinafter and as otherwise
required to give a pleasing appearance.
B. Where appropriate, install materials and devices parallel or perpendicular to the building lines.

C.  Where installation height is not indicated or where there is any question as to the appearance
of the installation, locate devices as directed.

3.14 UNDERGROUND PIPE MARKERS

A During backfiling of exterior underground piping, provide continuous underground line
markers located directly over buried line at 6 to 8 inches below finished grade.

END OF SECTION
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SECTION 15250
'INSULATION
PART 1 - GENERAL
1.1 GENERAL REdUIREMENTS

A.  Applicable provisions of Section 15050 form a part of this Section.

1.2 DESCRIPTION OF WORK

A.  Fumish all labor, materials and equipment, and do all work necessary for the complete
installation of insulation work as specified hereinafter.

PART 2 - PRODUCTS
21 MATERIALS - GENERAL

A.  Where pipe insulation is specified hereafter to be sealed for a vaporproof instaliation, fumish a
circumferential insert of foam glass pipe insulation, for installation at each pipe hanger,
equivalent to thickness scheduled hereinafter, complete with vapor barrier jacket. Insert to be
-same length as the insulation protection shield. Vapor barrier jacket to overlap the adjoining
insulation a minimum of 2 inches. Pipe hangers and insulation protection shields are specified
in Section 15050 and are to be provided under Section 15400.

B. Factory-applied all purpose jacket specified hereinafter to be UL-Rated white kraft bonded to
aluminum foil and reinforced with fiber glass yamn. Kraft to be treated with permanent flame
and smoke retardant and treated to prevent corrosion of foil. Mullen bursting strength to be
not less than 70 PSI when tested in accordance with ASTM D 774. Permeabillity rating to be
0.02 when tested in accordance with ASTM E 96, procedure A.

C. Fileld-applied plastic jacket sheets: Ceel-Co "Ceel-Tite" 300 series, or approved equal,
ultraviolet resistant, thermopiastic, minimum 0.030 inch thick. Color to be gloss white.

D. Field-applied Stainless steel jacket: 0.020 inch thick stainless steel with screwed or self-
locking longitudinal seam, butt type circumferential joints, and butt joint sealing strips having
an integral weatherproof mastic.

2.2 CLASS 2 SURFACES

A.  Service:

1. Well water piping outdoors, aboveground, starting at a point 12 Inches above grade.

B. Mated_als: '

1: Mahville;‘Certaln'-Teed,—KnaufrOwens=Coming‘Fiberglas,—or‘approved‘equal,—glass‘ﬁber'—

insulation in one-piece molded sections, nominal 4 pounds per cubic foot density, 2
inches thick. .
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Factory-applied jacket:

1. Al purpose jacket.

23 CLASS 3 SURFACES

A

C.

Service:
1. Welt water piping from a point 3 feet below grade to a point 12 Inches above grade.
Materials:

1. Pitsburgh Comning, or approved equal, premolded cellutar glass pipe insulation, 2 lnches
thick.

Factory-applied jacket:

1. All purpose jacket.

PART 3 - EXECUTION

3.1 GENERAL WORKMANSHIP

A

D.

E.

~ Install insulation in strict accordance with manufacturer's recommendations and these

specifications. Ir_n cases of conflict, these project speciﬂcatlons govem.

Apply insulation only after pipes and equipment have been tested and proved tight as
specified, are thoroughly clean and dry, and show no evidence of leakage. Notify the
Construction Manager immediately if leaks are found.

Butt adjoining sections of all insulation firmly together. Cut, miter and shape insulation to
insure close fit, eliminating cracks and voids.

Do not use staples or other penetrating devices on any insulation, unless otherwise speciﬂed.

Insulation jackets installed outdoors to be completely weatherproot.

3.2 INSTALLATION OF CLASS 2 SURFACES

A.  Seal insulation for a vaporproof installation.

B. Seal longitudinal seams of jacket with Foster 85-75, Childers CP-82, or approved equal, vapor
barrier adhesive. Seal circumferential joints with 3 inch wide factory- fumished vapor barrier
butt sealing strips adhered with the same vapor barrier adhesive.

C. Sedl endsofplpe Instdatlonatﬂangesandvalvesandatlmervalsof not more than 21 feetwith
Foster 30-35, Childers CP-30, or approved equal, vapor barrier coating.

D. At each insulation protection shield location, provide vapor seal using Foster 95-49, Chiiders
CP-76. or approved equal, vapor barrier sealant.

Waestinghouse Materials Company of Ohio 15250-2 : WBS 1.1.2.4.04.01
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E. Insulate flanges, fittings, valves, strainers and other miscellaneous piping speciaities with

blanket insulation or fabricated insulation blocks and shapes of material and thickness
specified for adjacent insulation. Wire or tape insulation in place.

Field finish to be as follows:
1. All straight runs of insulation to have an outer stainless steel weatherproof jacket.

2.  Place longitudinal seam of weatherproof jacket at either 4 or 8 o'clock, approximately,

- —= —~-—-— —— —position—to shed--water. -Secure—in—place-with--stainless -steel-bands—-18-inches-on

center.

3.  Over flanges, fittings, valves, and other miscellaneous piping specialties, apply 0.020
inch thick stainless steel jacket with weatherproof banding strips at joints. Elbows to be
factory-fabricated two-piece preshaped or three-piece miter. Seal all joints with Foster

- 95-44, Childers CP-76, or approved equal, weatherproof sealant. ‘

3.3 INSTALLATION OF CLASS 3 SURFACES

A

Seal insulation for a vaporproof installation.

Seal all butt jdints and longitudinal seams with Pittsburgh Corning Pittseal 444, or approved
equal, sealant, in accordance with manufacturer's recommendations for the temperature of the
pipe being insulated.

Seal longitudinal seams of jacket with Pittsburgh Corning Pittseal 222 FR, or approved equal,
adhesive. Seal circumferential joints with 3 inch wide factory-fumished butt sealing strips
adhered with Pittsburgh Corning Pittseal 222 FR, or approved equal, adhesive. ‘
Field finish to be as follows:

1.  Apply plastic Jacket sheets over all piping. Lap all seams and joints a minimum of 1 inch.

Apply solvent weld adhesive continuously in all laps. Smooth excess adhesive to
produce an even fillet. Plastic jacket to be sealed for a water tight installation.

END OF SECTION
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SECTION 15400
PIPING SYSTEM
PART 1 - GENERAL
1.1 GENERAL REQUIREMENTS

A.  Applicable provisions of Sections 15050 and 15990 form a part of this section.

-y

0

1.2  DESCRIPTION OF WORK
A.  Work specified under this section:

1.  Fumish all labor, materials and equipment, and do all work necessary for the complete
_installation of plumbing work as specified hereinafter and as shown on the drawings.

2. Ingeneral, work under this Section includes:

Aboveground well water piping
Underground well water piping
Well pumps :
Pitless well heads

Flushing and cleaning
Sterillzation

Underground pipe markers
Prime painting

Tests and adjustments

TS a0 oe

B.  Related Work Specified under Other Sections:
1. Water well.
2.  Excavation and backfilling.
- 3. Insulation.
4.  Concrete.
1.3 DESCRIPTION OF SYSTEMS
A New water supply for Albright & Wilson Amerims, Inc. (AWA):
1.  Two new pitless type wells with submersible pumps and underground discharges to

supply 175 GPM each, or 250 GPM combined, to the AWA plant by means of a new 6
inch underground main. After entering the plant site the line to be continued

underground to the northeast comer of the water building. At that pointthe linetobe

~ routed above ground along the east wall of the water building to a tie-in point within the
water building. The above ground portion of the line to be new 4 inch insulated piping.
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Shut-off valves and- pressure reducing vaived to be provided in the new line upstreém of
the tie-in point.

B.  New water supply for Deita Steel (DS):

1. New pitless type well with submersible pump and underground discharge to supply 50
gpm of well water to the Deita Steel Facility by means of a new 4 inch underground main.

PART 2 - PRODUCTS
2.1 WELL WATER PUMP
A  General:

1. Peerless Model as scheduled, motor-driven, submersible turbine, multi stage, deep well
pumps, or equivalent Worthington, Bryon-Jackson, or approved equal.

B. Operating conditions (each pump):

1. Pump to be suitable for operation under the following conditions:

" Unit Designation AWA-1 and AWA-2 DS-1
Peerless Model No. ‘ _ 6LB , 6WS-L
Capacity 125 gpm 50 gpm
Pump setting depth ' : 155 feet 155 feet
Total dynamic head 300 feet To Be Determined
Standing water level below top of well 86 feet 86 feet
Speed, maximum 3,460 rpm 3,460 rpm
Number of stages 5 To Be Determined
Size of Wells (Inside Diameter) 10 inches 10 inches _ -

C. Pump bow agsemblies:
1. Cast-iron, with vitreous enameled flow passages for Type 6LB pumps, each intermediate

bowl assembly to have a bronze bearing and a neoprene bearing to support the impetler
shaft. ’

-D.  Impellers:”
i. Bronze, statically and dynamicaily balanced, with Type 416 stainless steel shaft.
E.  Pump motor coupling:
| 1. Type 416 stainless steel.
F.  Motor:

1.  Submersible type with Type 416 stainless steel shaft and stainless stee! fastenlngs where
exposed to well water. Motor to be 460 voits, 3-phase, 60 hz.
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G. Interconnector:

1.  Cast-iron, to couple bowl assembly to the motor, and to ihclude bronze sleeve bearing
and a corrosion resistant suction screen. Bearing to have a iabyrinth type sand slinger.
Interconnector to completely enclose the upper motor end.

- H. Submersible cable:

1.  Cable to be three separate conductors, ]acketed is lnduded ina single jacket assembly

-———Cableto-be-supported-from-the-column:

B ¥

2.2 PITLESS WELL HEADS
A.  Baker "Monitor PS" 10 inch pitless well head for submersible pump, or approved equal. Units
to include watertight well cap, O-ring seal protection, lift-out bail, hold down hooks, protected
screen vent, and support rings. :
2.3 PRESSURE REDUCING VALVE
A.  Clayton 90G-01, or approved equal, 2-1/2 inch size, 75 psig outlet pressure, 250 gpm flow rate,
125 pound cast-iron body, single seated, hydraulically operated, pilot controlled diaphragm
type globe style valve with stainless steel trim. The pilot control to be direct acting, adjustable,
spring loaded, normally open, diaphragm type and to include a fixed orifice.
2.4 PRESSURE SWITCH
A. - Mercoid Model No. DA-41-153-9E, or approved equal, with Type 316 stainiess steel bourdon
tube actuating a mercury switch. Switch to be rated 4 amps at 120 voits and to have
" deadband adjustable up to a maximum of 100 percent of switch range. Switch to have
calibrated dial and two pointers indicating set and reset points and have visible on/off
indication. Set points to be adjustable without removing switch cover or shutting down the
system.
2.5 PRESSURE INDICATORS (GAGES)
A Ashcroft No. 1220A, 4-1 /2 inch dial, phenolic case, or equivalent Paimer, Marshalitown,
- Weksler, Treice, or approval equal. Scale range, approximately double the operating pressure.
B. Pulsation Dampener:
1. Ashcroft No. 1/4-1106B, or approved equal, wﬁh corrosion resistant porous metal disc.
Disc material to be selected for fluid served and pressure rating.
C. Needle valve:
1. Provide brass bar stock blunt needle valve, Dragon Model 100, W. H. Boiton No. 250 FF,
or approved equal with 1 /4 female NPT on each end. B i
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2.8 PRESSURE-RELIEF VALVE
A.  Clayton Model 50-01, or aqulvalent Farris, Crosby or Kunkie:
B.  Description:

1. Setto relieve at 100 PSIG.

2. Size: Angle 1-1/2" screwed.

3.  Pressure Rating: 125 Class - 175 Max.

4.  Flow Rate: 125 GPM normal to 280 GPM maximum.

2.6 PIPING SYSTEM MATERIALS |
A . GM:

1.  Provide piping system materials for services aé speciﬂqd in schedules hereinafter.

2. Provide valves of Manufacturer's Numbers designated in schedules hereinafter, or
approved equal.- Refer to other subsections in this section and to drawings for vaives
fumished with equipmem, or for special valve requirements and exceptions to valve
types specified in the schedule;. '

B. Aboveground well water: |

1. 2Inches and smaller (Sampie line):

a. Pipe: Galvanized steel Schedule 40, ASTM A 53

b Joints: Screwed ’

c. Fittings: . Malleable iron, 150 pounds, screwed, ANSI B16.3

d. Valves: Ball valves - screwed ends, 2,000 pounds, carbon steel body,

two-plece design, chrome-plated carbon steel ball and stem,
reinforced Teflon seats and seals, Nibco Figure T-560-CS-R-25-
FS, Mitlwaukee No. BA-170S or Stockham Figure S-2120CS2-R-T

2. 2-1/2Inches and larger:

a. Pipe: Black steel, Schedule 40, ASTM A 53

b. Joints: Butt weld

c. Fittings: Standard weight steel, butt weid

d. Flanges: Forged steel, 150 pound, raised face welding neck, ANSI B16.5
Westinghouse Materials Company of Ohio 154004 WBS 1.1.2.4.04.01
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e. Gaskets: Garlock "Blue-gard®, 1/16 inch, cut ring
f. Valves: Gate valves - flanged ends, 125 pound, cast-iron body, bronze

mounted, bolted bonnet, OS&Y, solid wedge, renewable seat,
Powell Figure 1793, Stockham Figure G-623, Nibco Flgure
F-617-0 or Milwaukee Model F-2885 -

Check valves - Globe style, non-slam spring loaded type, flanged
ends, flat faced, 125 pound, cast-ron body, bronze disc and

seat, Buna-N seals, stainless steel trim, Muselier NO. 105M-AP

C. Underground well water:

1.

. ._nominal molecular weight average of 300,000. Piping materials to be_Plexco,. Driscopipe,

Pipe: Polyethylene P 34CH compound, PE 3408, SDR 9, ASTM D 1248, Type |,
Class C, Category 5, Grade P34, NSF approved

Joints: 1-1/2 inches and smaller, socket fusion heat joined, 2 inches and larger, butt
fusion heat joined

Fittings:

a. 1-1/2 inches and smaller, socket type molded from material to >match pipe, ASTM
D 2683

b. 2 inches through 4 inches, butt type molded from material to match pipe, ASTM D
3261

c.  6inches and larger, butt type shop fabricated from same material as pipe, ASTMD
1248

Flanges:  Ductile iron, 125 pound, lap joint, AWWA C 207, Class D. Use flanges only
for mating with valves, and where shovu_m on the drawings

Gaskets: Neoprene, 1/8 inch, full faced

Valves::  Balancing valves - eccentric plug valves, flanged ends, 175 pound WWP,
. cast-iron body, stainless steel seats Buna-N coated cast-iron plug, 2 inch
square operating nut, Clow-Figure F-5412, or approved equal. Provide each
valve with two-piece vaive box. Provide two tee-handled operating wrenches

of length suitable for vaive depth.

Polyethylene piping, fittings and appurtenances to be by the same manufacturer, of

identical virgin material, and to have a cell classification in accordance with ASTM D

3350. The minimum hydrostatic design basis to be 1,600 psig at 73.4 degree.F and-800
psig at 140 degree F per ASTM D 2387 and validated in accordance with Plastic Pipe
Institute PPl TR-3. The pipe to have tensile strength at yield point per ASTM D 638 of a

or approved equal.
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8.  Piping to have four co-extruded equally spaced biue stripes into the pipe outside surface.
The stripping material to be the same as the pipe material except for color.

9.  Mitered fittings to be fully pressure rated. A 90 degree elbow to have five segments and
a 45 degree elbow to have 3 segments. ,

27  POST INDICATOR VALVES

A

Waterous Series 500, or equivalent Stockham, M & H, Kennedy, or approved equal, flanged

_ends, 175 pound WWP, cast-iron body, bronze mounted, rubber coated cast-iron wedgs,

epoxy coated inside and out, non-rising stem, 2 inch square operating nut. Provide Waterous
No. A-240 indicator post, or approved equal, with target to show if valve is open or shut.
Provide post indicator extension, if required, length as required for depth of bury. Provide
minimum of two wrench handles. '

PART 3 - EXECUTION

3.1 PIPING

A

Provide piping, fittings, flanges, valves, and other miscellaneous piping products of sizes,

types, pressure ratings, and temperature ratings indicated, and in aocovdance with the piping
system material schedules.

Piping, fitting, flanges, valves and miscellaneous appurtenances to be installed in accordance

‘with the requirements of Section 15050. In addition, polyethylene piping systems to be

Installed in accordance with the following:

1. Polyetﬁylene pipe and fittings to be heat joined using the butt fusion method as specified
herein in accordance with applicable requirements of ASTM D 2675, and the
manufacturer’s recommendations. No extrudate welding is to be used.

2.  The Polyethylene pipe and fitting manufacturer to perform the requirements as follows:

a. Provide a qualified fusion instructor to train a maximum of two designated fusion
operators from the Subcontractor's personnel. Fusions to only be performed by
operators who have been approved and trained by the manufacturer, or the
fusions are to be performed by the manufacturer’s fusion technicians.

b. Provide fusion equipment that is in good working order. Fusion equipment to have
suitable quick release, no contamination on surfaces of the heater faces.

~ ¢. Provide a qualiﬂed representatlve to visually inspect and mark each fusion bead
prior to installation of the pipe and fittings. :

3.2 PRESSURE INDICATORS (GAGES)

A

Provide pressure indicators at locations as indicated, located so as to be easlly read.
B. Provide each pressure indicator with needle valve and puisation dampener.
Westinghouse Materials Company of Ohio - 154006 | WBES 1.1.2.4.04.01
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3.3 FLUSHING AND CLEANING PIPING

A After all piping and equipment have been installed and tested as specified in Section 15990,
and before any operating tests, clean and flush well water piping as described herein. Provide
all necessary temporary equipment required for cleaning and flushing including pumps,
strainers, valves, pipe, fittings, Drains and hoses.

B.  Flush with clean water. In general, use sufficient water to produce a minimum water velocity of
A 2.5 feet per second through piping being flushed. Continue flushing unti discharged water
- e =-em-— —— - — —shows-no discolorations. - -Drain-at-low points. - -Leave piping-drained in-preparation for ~
sterilization as hereinafter specified.

1.  Flush with clean water. Flush all underground piping with water at the flow rate
designated in NFPA Standard No. 24. Flush all aboveground piping using sufficlent
water to produce a minimum water velocity of 2.5 feet per second through piping being
flushed. Continue flushing until discharge water shows no discoloration. Drain at low
points.

3.4 STERIUZATION OF WELL WATER PIPING'

A.  After well water piping has been cleaned and flushed as specified hereinbefore, and before
connecting to the wells, sterilize the piping with chlorine in manner specified herein, as
required to conform to requirements of the board of health having jurisdiction.

B. Use liquid chlorine or sodium hypochlorite, cohforming respectively to Federal Specification
BB-C-120, and Federal Specification O-S-602, introduced into piping in quantities required to
provide a concentration of chlorine of not less than 50 parts per million. Open and close vaives
in piping several times during contact period. After contact period of not less than 8 hours,
flush piping with clean domestic water until residual chlorine content is not greater than 2 parts
per million.

3.5 TESTS AND ADJUSTMENTS
A.  Alltests and ad]ustmerits to be as specified under Section 15990.

END OF SECTION
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SECTION 15990

TESTS AND ADJUSTMENTS, OPERATING INSTRUCTIONS

PART 1.- GENERAL

1.1

INSTRUMENTS AND TEST EQUIPMENT

A

Furnish all necessary temporary equipment and Instruments required for adjustments and for

specified in Section 01100.

1.2 WITNESSING TESTS

A

Before a test is to be made, notify the Construction Manager and approving authority having
jurisdiction not less than 48 hours before the test is scheduled to start. Such representatives
will have the right to defer the start of any test or the start-up of any system by not more than
two work days if the proposed date conflicts with other commitments of the personnel
assigned to witness the tests.

PART 2 - PRODUCTS

(NOT APPLICABLE)

PART 3 - EXECUTION

3.1 PIPING PRESSURE TESTS

A.  Test piping which is to be insulated, before insulation is applied. Test underground piping prior
to backfilling of pipe trench. Test well water piping before cleaning and sterilizing.

B. Disconnect devices, equipment and attached piping which are not designed for the test
pressure, and install plugs and blind ﬂanges to close openings.

C. Above ground well water piping - Test and prove tight at a hydrostatic preésure of 200 psig,

" held for a period of two hours.

D. Underground well water piping - Test and prove tight at a hydrostatic pressure of 200 psig,
held for not less than three hours. During this time, the pipe is to be maintained at a test
pressure by periodic addition of makeup water to compensate for stretching of pipe and
temperature changes. All joints to be visually examined to assure tightness.

\ .

E. When hydrostatically testing piping having welded joints, strike each joint with three pound
hammer while under pressure, applying blows with sufficlent force to jar pipe and joint, but not
so hard as to injure plpmg

F. Replace work found defectlve or repair if so directed. After replacement or repair, test work

""" ' ‘again as specified. Repeat until satisfactory. )
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‘32 EQUIPMENT AND SYSTEMS
A.  Ptace in operation and adjust all equipment and systems.

- B. For starting up and adjusting which is not within the normal function or capacity of the
Subcontractor's personnel, arrange and pay for the services of employees of the
manufacturers of the various major items of equipment to supervise such adjustment and initial
operation. If the subcontractor elects to provide such service for any equipment with his own
personnel, and this proves unsatisfactory, the subcontractor must, upon notification of such
dissatisfaction, arrange immediately for services of manufacturer's employees as specified
hereinbefore. : : :

C. Takeall neoéssary readings to determine that equiprhent Is operating satisfactory.

D. Check all equipment during operation. If excessive vibration of equipment is noted, have a
representative of the manufacturer check shafts, motors, bearings, couplings and other
components of the equipment which is vibrating. Make all corrections necessary 1o eliminate
the vibration to obtain satisfactory performance.

3.3 TEST REPORTS

A. Keep complete and accurate records of test data. After all tests have been compieted, or at
" intervals during the testing if directed by the Construction Manager, submit In triplicate,
typewritten reports of all test data. Data to include test pressures and duration of test, and

" pump motor load readings and motor nameplate data.

3.4 OPERATING INSTRUCTIONS
A. Instruct the Operating Contractor’s personnel in the details of operation and maintenance of all
equipment. Base instructions on the operating manuals fumished for the equipment, and
demonstrate procedures and methods described in the manuals. Normal operating pressures
and motor amperages, etc., are to be included in the operating manuals.

END OF SECTION
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SECTION 16010
ELECTRICAL WORK - GENERAL
1.1 GE&ERAL
A.  Fumish materials and equipment which are new, products of reputable manufacturers conformingtothe

requirements of applicable standards and recommended practices of authorities listed below and which
conform to those standards and recommended practices in design, manufacture, ratings and test.

| 1.  American National Standards Institute (ANSI)
2. Institute of Electrical and Electronic Engineers (IEEE)
3. Insulated Cable Engineers Mhﬂop (ICEA)
4. National Electrical Manufacturers Association (NEMA)
5.  Underwriters Laboratories Inc. (UL), including product directories
6.  American Society for festing and Materials (ASTM)
7.  Factory Mutual (FM) "Approval Guide” and “Loss Prevention Dafa'
8. Electrical and Electronics Géphic Symbois and Reference D'eélgnatlons, ANSI/IEEE Y32E

9. General Services Administration, Federal Supply Service, “Federal Standards® and “Federal
Specifications® ' '

B.  All work to comply with the following:

1.  Department of Labor "Occupational Safety and Health Standards,” Title 29, Code of Federal
Regulations (CFR), Part 1910 (OSHA), Part 1926 (Safety and Health Regulations for Construction),
and Supart S.

2. National Electrical Code (NEC)

3. National Electrical Safe'ty Code (NESC)

4.  National Fire Protection Asséciation (NFPA)

5.  Ohio Basic Building Code (OBBC)

6. Federal, State and Local Codes

7.  DOE 6430.1A, “General Design Criteria Manual®

8.  Uniform Bullding Code (UBC), Section 2312 *Earthquake Regulations®
9.  American Welding Sociéty (AWS), Structural Weldlrig Code (AWS D1.1)

73
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10. DOE/EV-0042 "Standard on Fire protection for portable Structures.”

Obtain required permits and, at completion of work, certificates of final inspection by Operating
Contractor.

Provide equipment and materials having features and characteristics as requlred so that the completed
facilities comply with all applicable safety requirements.

All work and materials to be such that the completed facilities comply with ali applicable requirements of

-Selsmic Zone 2 (OBBC).

1.2 MANUFACTURERS' NAMES

A

Ustlng of a manufacturer's name for any material or equipment does not necessarily imply acceptance
of that manufacturer’s product unless it complies with standards and detail specifications relating
thereto. .

. 1.3 EQUIPMENT RATINGS

A

Voitage, ampere, interrupting and other ratmgs for equlpment are shown on drawings, unless otherwise
indicated.

1.4 NAMEPLATES

A

Provide nameplate for each of the following items of equipment, ‘and as additionally indicated, to
lndknte designation or purpose.

1.  Combination motor starter.

2.  Control or alarm device.

Nameplate to be engraved laminated phenalic, black letters on white background, 1 inch high by 3
inches wide; or other acceptable smaller size. Fasten by means other than adheslves. such as suitably
sized seif-tapping screws or rivets.

Provide sultable stainless steel mounting plate adjacent to equipment and fasten nameplate thereto
when size, contour, or NEMA classification of the enclosure prohibits fastening namepiate to equipment.

Al electrical utilization. equipment and receptacies to have their sources of power identified using
namepiates as hereinbefore specified. Fasten nameplate to equipment, receptacle or device plate as

- appropriate, and to its disconnecting means. Coordinate nomenciature with Construction Manager so

as to be consistent with plantwide identification methods.

. Nameplate requirements will not be further specified under individual headings.

15 APPEARANCE

A.  Give special attention to the appearance of all facilities exposed to view, and lnstall mateﬁal and devices
as required to give a neat and orderly appearance.
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B. - Where exposed to view, install raceways. materials and devices parallel or perpendicular to structure

lines. Install devices and panels in alignment with one another, with construction instalied under other
divisions of these specifications and, where appropriate, with existing devices, panels and construction.

Where installation height for devices is not indicated or where there is any question as to the
appearance of the installation, locate devices as directed by the Construction Manager.

1.6 SUPPORTS FOR EQUIPMENT

1.7

1.8

-—-A~— Provide all necessary ‘supports for equipment provided or installed under this division. Supports to

consist of steel frames, plates, brackets, racks and other shapes of adequate size and fastened with

~ bolts, screws or by welding, to provide rigid support of sufficient strength.

Welds to be continuous and reasonably smooth. Surfaces to be suitably protected from the
environment. Acceptable methods include full galvanizing after refabrication or covering with zinc rich
paint as specified hereinafter. Where paint is used, maintain tight control on each step of the opefatlon
from surface preparation, through primer and to final finish coats.

FIELD CONDITIONS

A

Coordinate work with the various trades involved in the project to fit avallable space. If there is any
question as to where electrical system components should be located so that the work of other trades
can be properly installed, meet and discuss such questions with the other trades involved, jointly
prepare sketches or coordination drawings if necessary, and otherwise coordinate the work. Any work
installed in such locations as to prevent other trades from installing their work with reasonable
convenience must be relocated at no additional contract cost.

Drawings indicate desired position of equipment. Unless dimensioned, raceway routing is shown
schematically. Do not install raceways in locations which would make impossible the work of other
trades. Coordinate work with other trades to avoid interferences. If conditions are encountered which
make Indicated arrangements impossible or impractical, submit request for deviation with drawings as
required to clarify the request.

OPENINGS, PENETRATIONS AND SEALS FOR CONDUIT OR CABLE

A

Sleeves for single conduits:

1. Provide a schedule 40 pipe sleeve for each single conduit which penetrates building walls. Use
pipe two sizes larger than conduit. Pack void between conduits and pipe sleeve with ocakum
where conduit passes through sleeve in exterior walls above grade. Fil ends of sleeves with
General Electric Silicone Foam RTV 851, or approved equal, and trowel neatly to make seal. Pipe
sleeves in walls to be flush with wall surface. Provide split plates to close around exposed

" conduits passing through walls.

Conduit seals:
1. ___lr-Whefe individual conduit seals: arejndlmtg_d._ proyide'Cr‘Quse-Hlnds type EYS oonduk-sea‘ls. or .

approved equal as manufactured by Appleton, O-Z/Gedney or Pyle-National. Pack seals with
General Electric Silicone Foam RTV 851, or approyed equal. )

7o
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1.9 ACCESS

1. Provide access for all items requiring inspection or malmenance such as junction, puil and outlet
boxes and sealing fittings.

1.10 PROTECTION OF PROPERTY
A.  Protect equipment and materials from intrusion of all foreign materials. Do not install sensitive electrical
equipment until major construction work is completed. During and after installation, protect equlpment
from damage by water, dust, paint, wet concrete, impact, etc. :
1.11 CUTTING AND PATCHING

A.  Where sleeves, framing or forming have not been placed for proper installation of work, obtain from the
Construction Manager the locations necessary to continue with construction operation.

B. Patch such openings in accordance with applicabie requirements specified under other divisions of
these specifications by workers skilled in the trade invoived.

C. Neatly band holes cut in gratings. Where gratings are galvanized, immediately coat the banding and
any abraded surfaces with two coats of zinc rich paint as specified hereinafter.

D. Insofar as possible, avoid making holes in structural steel. If holes are required, obtain Construction
Manager’s permission and drill or punch holes in structural steel; do not cut with torch.

1.12 WELDING

A.  No welding or open flame work will be permitted in the construction area uniess permitted by,
prearranged with, and coordinated with the Construction Manager.

B. Welding must be done by acceptable certified welders and in accordance with FMPC approved Welding
Standards and complying with the latest AWS D1.1 Code or with any state or local code requirements
which supersede it

C. Before welding, submit certification of compliance forms for each welder. All welding and materials to
be suitable for use in Seismic Zone 2.

1.13 PAINTING
A.  General:

1. Unless factory finish Is specified, or prior painting is part of manufacturer's standard procedure,
prime paint fabricated or manufactured equipment and material pﬂoc to, of Immedlatety after,
instaliation as hereinafter speciﬁed

2. [ltems not included: .

" a Galvanized or similar treated surfaces.
b.  Nonferrous surfaces.

76
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c.  Nonmetallic surfaces.
d. Plated surfaces.
e.  Stainless steel surfaces.
) A Inside of conduits and de@.
g.  Waearing surfaces.

3. Thoroughly clean and reprime shop coated materials or equlpment which show evidence of
corrosion.

4. - Field finish painting is specified under Section 09900, except as indicated for touch-up of
damaged galvanized surfaces.

5. Insofar as possible, avoid field cutting, burning or welding of galvanized hardware. Where such
operations are necessary, spot prime and paint involved surfaces with high zinc dust content paint
for regalvanizing galvanized steel, as rnanufactured by Ameron, Carboline, Porter, TNEMEC, or
approved equal.

Painting:

1.  Clean all surfaces to remove dirt, oil, grease, dust, scale, rust and foreign matter before applying
paint. Prepare surfaces and apply paint in accordance with paint Manufacturer's
recommendations.

2.  Paint with one coat of primer, using one of the following metal primers:

a. Porter U-Prime
b.  Sherwin-Williams Kemkromik

¢.  Pratt & Lambert No. C-107 gray

1.14 TESTS AND REPORTS

A

Make tests and arrange for inspections necessary to determine that wiring and equipment Installed
under these specifications are in satisfactory condition to be energized. Schedule tests and inspections
at times satisfactory to the Construction Manager's Representative to enable them to be present. All
parts of the installation, when tested, to meet applicable standards.

Keep a complete.and accurate récord of all~ tests and inspections and submit one copy for review.

Fumnishing and setting up of required test equipment and performance of wock incidental to making ‘

tests is a part of work under this division.

Replace any work and equipment provided under this division and found faulty or defective under test.’ .

Should the Construction Manager agree, faulty or defective work and equipment may be repaired rather
than replaced. After replacement or. repair, test work again. Final acceptance of work depends on

7Y
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successful completion of operational tests on all equipment to show that the equipment will perform the
functions for which It is specified.

Prior to making aiterations or additions to existing equipment or systems, check such existing
equipment or systems for proper operation. If equipment or systems are found to be faulty, damaged,
or inoperative so as to be unsuitabie for alteration or addition, immediately notify Construction Manager
for disposition.

Instruments used for tests are to be maintained under a documented calibration program as specified in
Section 01100. :

Perform continuity and operational tests on all receptacle, power and control circuits.

Test afl 125 volt, 3-wire grounding receptacles including those provided for temporary power, for correct

“wiring and for correct operation of GFC! (if receptacie is so protected), by use of a receptacie circuit

tester such as General Electric Model TRC2-3 or approved equal.

Check all control and lnteﬂocking wiring for proper operation. Perform operational tests with
Construction Manager to assure that control wiring has been property installed.

Perform insulation resistance test on 480 voit circuits and motors after installation and ‘before
energization using a 1,000 voit Biddle Megger Test set, or approved equal. Investigate causes and take
appropriate remedial action when insulation resistance tests less than 5 megohms, or when muitiple
tests indicate a significant downward trend in the resistance readings. Similarly test circuits for lower
voltages using a 500 volt test set. '

Do not perform insulation resistance test on circuits operated below 120 voits nor on solid-state
equipment or static ground fauit devices, including ground fauit circuit interrupters, nor on any circuit
connected to equipment containing solid-state devices, uniess such test is authorized by, and is
performed in strict accordance with, equipment manufacturer’s recommendations, or in lieu thereof,
disconnect equipment from the circuit.

inspect all ground connections for continuity and tight electrical and mechanical connections. Test
resistance at various points on grounding system, using Biddle Ground Ohmer, or approved equal, or

" other standard method. Maximum permissible grounding system resistance is 5 ohms.

Test alarm annunciator system for satisfactory operation.

Inspect and make a record of the manufacturer, size and catalog number of overload relay heater
slements, manufacturer, type and trip rating of associated circult protective device in each motor starter,
along with description of motor drive, horsepower, motor (focked - rotor indicating) code letter, and full
load current rating of each motor. Ascertain that size of heater element, as determined in the heater
element selection table of the starter manufacturer, corresponds to motor full load current and ambient
temperature experienced by motor and starter, and that motor will start and operate. If motor will not
operate satisfactorily, notify Construction Manager immedlately Where directed, install next larger size
overload relay heater element.

Record above data In tabular form and fumish one copy to the Construction Manager, and Include
tabulation in operating manual.

w8
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P.  Where data of the overioad relay heater manufacturer stipulates a maximum branch circult protective
device size, limit the branch circuit protective device size to that maximum size, in accordance with NEC -

requirements.
1.15 PHASE ROTATION AND IDENTIFICATION
A - Maintain NEMA phase positions in all electrical equipment connections.

B.  Check direction of rotatlon of all motors and reverse rdtatlon if necessary.

C. Tag each terminal of motors and equipment with phase markings as an ald in making proper wirlng
connections and to assure correct rotation.

1.16 WORK ON ENERGIZED CIRCUITS AND EQUIPMENT

A.  Centain existing facilities will remain in service throughout construction with only brief shutdown periods
permitted for tie-in connections. Schedule shutdown periods to conform to Operating Contractor's and
Construction Manager's requirements, and only with written authorization from the Construction
Manager.

B. All energized circuits requiring work are to be locked-out and tagged in accordance with FMPC 719
prior to working on such services.

1.17 CODES, PERMITS AND INSPECTIONS
A.  Contract documents govern where more strict than laws, ordinances, FMPC requirements or applicable
standards of UL, NFPA, and NEC, even though such additional work is not statuatorily required by any

law or ordinances.

B. Provide materials and equipment bearing certification of UL where such labels or stamps are customary,
required, or specified. '

C. Within 30 days after award of contract, submit to Construction Manager sdch working and layout
drawings as may be required. Provide services of a qualified Engineer, if required by the Construction
Manager, to prepare drawings. Obtain approval before proceed_lng.

1.18 SHOP DRAWINGS

A.  Submit wiring dlagrams or connection diagrams accompanied by adequately defined symbols list.
Prepare schematic and wiring diagrams in accordance with ANSI/IEEE Publication Y32E, "Electrical
and Electronics Graphic Symbols and Reference Designations.”

B. Refer to Section 01100 for additional information and requirements regarding submittals.

119 TEMPORARY ELECTRICAL WIRING

A. Feeders: Alitemporary electrical service feeders to comply

* END OF SECTION
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SCOPE OF ELECTRICAL WORK
1.1 SCOPE OF WORK
A.  Fumish all equipment and materials, all labor and services, and do all work shown or specified, together B

1.2

1.3

1.4

~—B: —-In"general; work-under this division‘includes:—— : —

with all necessary appurtenances, to provide complete and operable electricat systems.

1.  Underground electrical systerﬁ.

2.  Motor control, wiring and equipment.

3. Grounding.

4. Conduit and wiring systems for lighting, power, control and instrumentation.
5.  Luminaires, including lamps.

6.  Wiring devices.

7.  Additions and alterations to existing installations.

WORK IN CONNECTION WITH MATERIALS, EQUIPMENT OR SYSTEMS NOT PROVIDED UNDER
THIS DIVISION

A

Except where factory prewired, or where a portion of required wiring is specified under other divisions,
or where otherwise indicated, provide under this division all conduit, wiring and make all wiring
connections to devices such as pressure switch and equipment provided under other divisions or by
Operating Contractor.

WORK NOT INCLUDED IN THIS DIVISION

A

Motors, factory-mounted on equipment, will be installed with driven equipment.

ALTERATIONS AND ADDITIONS TO EXISTING INSTALLATIONS

A

0

Alter and rewire existing electrical equipment, devices, outlets, conduit and wiring as indicated or
required.

Materials removed and not reused remain the property of Building Owner unless otherwise advised by

~ the Construction Manager. Promptly deliver these materials to storage location on site as directed by

the Construction Manager.

.All phases and scheduling of work to be closely coordinated with the Construction Manager and other

trades, and authorized in writing by the. Construction Manager at least 1 week prior to the execution of
any work. Disconnect and reconnect electrical services as required by other trades.

o
&
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" D. Schedule the work to minimize electrical circuit outages and downtime periods. Make temporary

connections where necessary to maintain operation of existing systems. Replace temporary wiring with
~ permanent wiring as soon as practicable.

E.  When specific types of equipment, methods of connection, dlscon'necﬂon or relocation are not
indicated, provide equipment, devices, wiring and workmanship compatible with the exisﬂng system
and satisfactory to the system manufacturer and the Construction Manager »

1.5 RESTORATION OF EXISTING FACILITIES

A.  Replace or restore to their original undamaged condition all facilities damaged during progress of work.
Such replacement or restoration applies to both surface and subsurface instaflations and materials. Use
materials and instaflation methods to match existing installations. Perform site work in accordance with
the requirements of Division 2.

1.6 TEMPORARY ELECTRICAL FACIUTIES FOR CONSTRUCTION WORK
A. Inthe event that temporary electrical power is required at construction sites for use during construction
work, the Subcontractor or Sub-Subcontractor requiring such service is to make all arrangements for
obtaining such service (including provision of generators where necessary), provide the necessary
distribution facliities, pay all charges for installation and maintenance of the service, and at conclusion of
the work, remove all traces of this service from the premises.

END OF SECTION
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SECTION 16307

ELECTRICAL SWITCHING AND CONTROLS - LOW VOLTAGE
(1,000 VOLTS AND BELOW)

1.1 SWITCHING AND CONTROL EQUIPMENT

A

General:

1.

2.

Switching and control Manufacturer's (or approved equal) uniess otherwise indicated:

a. Allen-Bradley
b. SquareD

Except as otherwise indicated, enclosure types to conform to the following requirements:
a.  General use indoors: NEMA 1.

b.  Areas exposed to the weather and wet (Stainless steel) or damp locations: NEMA 4 X.

MOTOR CIRCUIT PROTECTORS

1.

Trip units to be adjustable magnetic trip only for combination starters. Provide integral current-
limiter accessory as necessary to meet short circuit rating requirements. Trip adjustment
accessible from front of breaker. Set magnetic trip in accordance with Manufacturer's
recommendations.

MAGNETIC MOTOR STARTERS

1.

Provide NEMA standard across-the-line magnetic starters, with three overload relays having their
reset button in cover. Provide integral current-limiter accessory as necessary to meet short circuit
rating requirements.

_Provide a separate 120 volt control transformer for each starter. Transformers to be

Manufacturer's standard size as determined by the starter size plus capacity for additional
indicated control devices in control circuit, plus an additional 25 percent spare capacity.

Protect transformer with two primary fuses and one secondary fuse. Ground other side of
transformer secondary.

COMBINATION MAGNETIC STARTERS:

1.

Motor circuit protector type combination starters. Cémponents in accordance with the respective
articles of this section.

E. CONTROL STATION COMPONENTS:

Westinghouse Materials Company of Ohio _ 16307-1
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2. Components added to the existing Control Room Operator's Console to be simfar to existing
components, as indicated on the drawings.

END OF SECTION

&8
&5

Waestinghouse Materials Company of Ohio 16307-2 ' WBS 1.1.2.4.04.01




AM. Kinney, inc. , Spec. 02902-4601
Consuiting Engineers August 8, 1991

ST | 4372

SECTION 16400
ELECTRICAL WIRING
1.1 ELECTRICAL SERVICE SYSTEMS

A. Voltages are nominal system voltages in accordance with ANSI C84.1. Utillzation equipment provided
under this specification to be suitable for use under the conditions outlined in this standard.

- - == =B~ “Powerdistribution; — -~~~ T cTTT T T T T e T T e T
1. 240 volts, 3-phase, 3-wire, 60 HZ |
C. Small power:
1. 120 volts, single phase, 60 hz.
1.2 WIRING
A General:
1. Install all wiring in conduit or other acceptable raceway, unless otherwise indicated.

2. Pull no wire, until the conduit system is completely and thoroughly swabbed. Use inert pulling
compounds free of ingredients harmful to insulation. Do not use grease or oil. Place all wires of a
circuit in same raceway.

3. Label and color code wire and cable in accordance with NEC and in accordance with Operating
Contractor’s criteria, as follows.

a. Handwritten or wraparound labels are not acceptable. Label all cables properly using a
Raychem type TMS, or approved equal, rectangular, flat, nonheat-shrinkable tag with 1/8
inch high lettering, fastened by nylon "Tie-wraps" passed through prepunched holes. For
single conductors and individual cable wires, provide slip-on, heat-shrinkable sleeve
markers, with black lettering on a white background, W. H. Brady computer-printable
"Brady-sleeve" or approved equal. Mark all spare wires and cables "SP" at both ends. Mark
cables with a cifcuit or cable number. Mark all single conductor wire and conductors of
cables with a wire number and circuit number. If several circuits are contained within the
cable, also mark each conductor with a circuit number. ‘

b. With the exceptions noted below, locate markers at origin and destination, and at all
- intervening accessible splice or junction boxes. Mark all wire and cable with a cable or
circuit number only. . .

c. Locate wire markers within 3 inches of a termination or gplice. Locate cable markers within
3 inches of the spread, cable end, penetration, or box exit.
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For branch circuits and all interior supply side circuits, color code as follows:

1)  For 120 VAC Systems:
a) Hot-Red.
b)  Neutral - White.
¢) Ground - Green.

2)  For 230 VAC System:
a) Phase A - Black with wire markers.
b) Phase B - Black with wire markers.
¢) Phase C - Black with wire markers.
d) Neutral - White.
e) Ground - Green.

Color code ungrounded ("Phase" or "Hot") circuit conductors in sizes No. 8 AWG and
smaller by means of colored insulation or jacket. Where colored insulations or jackets are
only available on special order, alternate methods for color coding ungrounded conductors
may be approved upon request to the Construction Manager. Color code these conductors
in sizes No. 6 AWG and larger by means of colored insulation or jacket, or by use of colored
tape at terminals and at all points where accessible after installation.

Yellow tape to consist of two separate bands at each'application points in order to avoid
confusion with white, gray, or orange after aging.

For all conductor sizes, green, gray or white colors are reserved exclusively for grounding’
and grounded conductors respectively. Do not use these colors in any way to identify an
ungrounded conductor. Use gray or white, as required by the appropriate color code, only
for the grounded or neutral conductor identification.

Color code grounded ("Neutral”} circuit conductors and equipment grounding ("Ground
wire") conductors in sizes No. 6 AWG and smaller only by means of colored insulation or
jacket. Color code these conductors in sizes No. 4 AWG and larger by means of colored
insulation or jacket or by means of colored tape at terminals and at all points where
accessible after insulation.

Painting, taping, or other alteration of the color of a green, white, or gray colored conductor
is prohibited.

4.  Control wire to be red and numbered, and tagged at locations indicated hereinabove. Tag control
wires with numbers as shown on control drawings or Manufacturer’s drawings.

5. Install wiring continuous from outlet to outlet, without splices, except in outiet boxes, accessible
junction boxes or accessible raceways.

6.  Train and lace wiring insidé equipment and panel with plastic wrap for workmanlike neatness. Do
not lace or strap tightly any current g:arrying lighting or power wiring.

7. Make all spare wires in cabinets or panel of adequate length for connection to most remote
terminal in enclosure.

89
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Insulate ends of spare wires, and tag.

insulate ends of pull wires which terminate in cabinets, panels or cother electrical device
enclosures to prevent contact with "iive® terminations.

1.3 TAPS, SPLICES AND CONNECTIONS

A.  Thoroughly clean wires before installing lugs and connectors so that joint will carry full capacity of

conductors without perceptable temperature rise above conductor temperature.

Soldered joints will not be permitted, except when part of Vendor-furnished equlpment where soldering

Is standard practice.

C. For wire No. 10 AWG or smaller, use insulated spring pressure connectors utilizing an expandable
cone-shaped coll spring such as 3M Company "Scotchioks®, Ideal Industries Inc. "Wing Nuts", Thomas
& Betts "Piggy Connectors®, "“Buchanan B-Caps®, or approved equal. Insulated spring pressure
connectors utizing a nonexpandable fully seated coil spring, such as Ideal "Wire-Nut* are not
acceptable. Also acceptable are crimp-type caps applied with proper indentor tool, which provides
deformation of the cap in two directions at right angles to each other, as manufactured by Amp, Bumdy,
Thomas & Betts, or approved equal. Split bolt connectors are not acceptable.

D. For No. 8 AWG and larger wire, splice or terminate with indentor, crimp-type connectors and
compression tools or with bolted clamp-type connectors, as manufactured by Amp, Burndy, Thomas &
Betts, or approved equal.

E. - Unless properly insulated by the connector, insulate all joints at least equal to the conductor insulation.
Install seif-fusing rubber-based insulating compound, molded around sharp edges and/or difficult
shapes, to provide smooth surface for applying electrical tape. Insulating compound to be 3M
Company Scotch No. 2200 pads or No. 2210 rolls, or approved equal. Electrical tape, 3M Company No.
33+ Scotch tape, or approved equal.

14 LOCAﬁON OF OUTLETS AND EQUIPMENT

A. General

1.

2.

Securely anchor all outlet boxes, independent of conduit supports.

Drawings indicate approximate locations only, unless specifically dimensioned. Verify outiet
locations in field and change if conditions require. Where new location is within a radius of 10 feet
from location shown, such changes are a part of the work original work under this division.

1.5 HANGERS AND SUPPORTS

A.  Equipment supports:

1.

Westinghouse Materials Company of Ohio

Unless otherwise lndlwted; provlde equipment supports fabricated with structural steel, rigidly
welded or boited to present workmanlike appearance, and suitable for the_Selsmic.Zone_2

requiremnts specified. Use hexagon head boits with spring lock washers under all nuts.
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B. Condutt supports:

1.  Arrange condult supports to prevent distortion of alignment by wire pulling operations. Provide
galvanized steel hangers, clamps and malleable iron gaivanized conduit straps. Perforated pipe
straps will not be accepted. Unless otherwise indicated, fasten hangers to building steel with
mechanical beam clamps. Use toggle boits in hollow masonry walls, and expansion shields in

" concrete or brick walls. Trapeze hangers with conduit clamps may be used where groups of
conduits run parallel. Do not support conduits from piping, ductwork, ceiling support system, or
other such facilities. Unless otherwise indicated, support conduits only from structure. Provide a
support at each elbow or conduit body.

C. Luminaire supports:

1.  For luminaire supports, employ materials which are suitable for use in Selsmic Zone 2 and
capable of supporting the weight of the luminaire.

2.‘ Secure post-mounted lights to hold the unit in place during a seismic disturbance.
3. Employ only fire-resistant materials.
1.6 CONDUIT SYSTEMS
A.  General:

1. Use PVC coated rigid, galvanized threaded steel conduit within plant site with all cast ferrous:
metal outlet boxes, junction boxes and conduit bodies, except as otherwise indicated. Cast
boxes to have threaded hubs and/or conduit openings.

2.  Except for underground work, mtermediate metal conduit may be substituted for rigid steel
conduit.

3. Cut conduits square and carefully ream ends. Bring joints to a shoulder. Securely fasten
conduits to sheet metal boxes and enclosures with galvanized double locknuts and insulating
bushings, except provide suitable bonding fittings where required by the NEC. Provide Myers, or
approved equal, watertight type hubs for conduit connections to sheet metal enclosed devices in
wet locations. Use care so that sufficient threads project through to permit bushing to be drawn
thightly against end of conduit. Do not install conduit with rusty threads.

4.  Where odnduit systems cannot otherwise be constructed use Erickson type unions, or threaded
split couplings. Where split couplings are used, ensure threads of conduits and couplings are
matched prior to final tighting. -

5. Run exposed conduit parallel with, or perpendicular to, members of the structure.

6. Ring pipe or trapeze hangers may be used to support conduits except for the first and last
" hangers of the conduit run where a vertical or horizontal direction change occurs. In these cases,
rigidly brace condult supports so that wire may be pulled without damage to the condult system.
‘Stud welds may be used for fastening clamps to steel. Do not use flat straps to support conduit
or boxes.
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7. Seal conduits stubbed up or terminating in cabinets, outlets, and similar equipment against
' entrance of foreign matter into system by use of appropriate conduit pennies and retaining
bushings prior to swabbing and pulling in wire.

8.  Avold moisture traps where possible. Where unavoidable, provide drain fittings at low points.

9. Install Crouse-Hinds type EZS seal fittings, or Appleton equal, or approved equal, at all points
where conduits pass from hot to cold locations and from inside to outside of building walls and
roofs. Pack seal fittings, in nonhazardous areas with nonhardening duct sealing compound,

e ~ — ~—""Graybar Permagum, or equal.

10. Do not install conduits closer than 6 inches to parallel runs of flues, steam lines, hot water pipes or
other pipes carrying materials hotter than 200F.

11.  Liquidtight flexible metal conduit in wet locations where flexibility is required and for all motor
connections. -

12. Standard flexible metal conduit in dry locations where flexibility is required.
13. Minimum conduit size 3/4 inch.
B. Rigid steel conduit:
1. Manufacturers (or approved equal):
a Allied Tube and Conduit
b.  Steelduct
c Triangle - PWC
d Wheatland Tube
2.  Hotdip galvanized, threaded, rigid steel in accordance with UL 6 and ANSI C80.1.
C. PVC coated rigid steel conduit:
1. Manufacturers (or approved equal):
a. - Robroy Industries
b. Kraloy
c. Permacote
2. Same as rigid steel except coated with 40 mil PVC exterior coating.

D. Intermediate conduit:

1. - Manufacturers (or approved equal):

Y Triangle - PWC

2. Hot-dip galvanized, threaded, rigid-type steel in accordance with UL 1242,

Westinghouse Materials Company af Ohio 16400-5 WBS 1.1.2.4.04.01
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E. Standard flexible steei:

1.

Manufacturers (or approved equal):

a. Trangte - PWC
b. American Flexible Conduit

Concave single strip, helically wound galvanized steel strip interdocked and tightly jointed in
accordance with UL 1.

F.  Liquidtight flexible conduit:

1.

Manufacturers (or approved equal):

Anaconda Industries - Sealtite type UA
Electri-Flex LA
Liquatite LA

-Z/Gedney Flexi-Guard type UAG

aooe

UL listed, concave single strip, helically wound galvanized steel strip interlocked and tightly
jointed, the whole covered with a continuous liquidtight PVC jacket. Extra-flexible non UlL-isted
types will not be acceptable.

G. Conduit bodies:

1.

Manufacturers (or approved equal):

a Appleton
b. Crouse-Hinds
c Pyle-National
d Raco

Unless otherwise indicated, all conduit bodies for rigid steel and intermediate metal conduit to be
cast ferrous, threaded. Neoprene gasketed covers with blind type captive screws. Covers to be
cast type in wet or damp locations. Covers may be sheet steel in dry locations.

H.  Couplings, fittings and connectors:

1.

@~ oQapow

Manufacturers (or approved equal):

Appileton

Efcor
0-Z/Gedney
Pyle-National
Raco

Steel Clty
Thomas & Betts

For liquidtight flexible metal conduit, use O-Z/Gedney "Ground-Tight" type 4QLT, or approved*
equal, groundlng liquidtight connectors with insulated throats.

85

Westinghouse Materials Company of Ohio 16400-6 WBS 1.1.2.4.04.01




AM. Kinney, Inc. _ Spec. 029024601

T

Consuiting Engineers August 8, 1991

4372

1.7 LUMINAIRE OUTLETS AND JUNCTION BOXES

A

Support outlets and junction boxes independent of raceway systems, except as indicated.

1.8 SWITCH, RECEPTACLE AND SPECIAL BOXES

A

Crouse-Hinds, or Appleton, or approved equal, FS or FD series bodies for exposed work. Boxes
threaded for rigid conduit. Use two gang single box for two single gang covers Crouse-Hinds FO029 or
equal).

Except by special permission, no gangable boxes will be aliowed.

Receptacle boxes which are to receive weatherproof covers are to be installed so that the lift covers will
open upwards (vertically).

Where a switch outlet is indicated or used for a pull box, provide extra deep box or muitigang box with
device opening in the center of the cover plate.

1.9 PULL BOXES AND JUNCTION BOXES

A

Pull boxes and junction boxes 6 inches by 6 inches by 4 inches deep minimum or sized as indicated.
Construction and materials to conform to the requirements of the environmental schedule on the
drawings.

1.10 WIRE AND CABLE

A

»
L~
-t

600 volts or less:

1. Use no wire smaller than No. 12 AWG, rated at 600 voits, for power and lighting circuits and no
smaller than No. 12 for control wiring, unless otherwise specified or indicated.

2. Al wire, regardless of size, to be stranded copper.
3. No reduction in wire sizes based on ampacity or other reason will be permitted.

4. Determine, for each item of equipment furnished, whether special wiring is required, and provide
that type of wiring.

5. Provide UL listed copper building wire and cable as manufactured by American, Essex, Royal,
Cablec, Pirelli, Rome, Triangle - PWC, or approved equal, types as indicated beiow.

6. For lighting, and power:
a.  Allsizes type THHN/THWN.

For direct burial control application:

1. "Cablec Comp. Product No. AP63570 flame-guard FREP control cable or equal, 15 - conductor, 600

voit, 90C round cable with flame - retardant ethylene propylene conductor insulation and overall

30
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jacket or chiorinated polyethylene meeting UL1277 requirements for flame retardance, cold bend
and sunlight resistance.

2. Do not install conductors of more than 4 wire gage differences in the same conduit.

1.11  GROUNDING
A. | General:

1. Grounding materials and hardware - Burndy, Chance, Blackburn, ltlsco, Joslyn, McGraw Edison,
O-Z/Gedney. Thomas & Betts, or approved equal.

2.  Exothermic welding - heavy-duty Cadweld or heavy-duty Thermoweld, or approved equal.
3.  Ground the following as required by the NEC and as specified:

Derived system neutral.

All equipment enclosures.

Receptacles.

Switch boxes.

Luminaires.

Fence and gates.

Other electrical devices as indicated or required by NEC.

S Qa0 oW

4, Clean surfaces to bright metal before making ground connections and restore original finish after
making connections. .

- 5. Install a separate insulated metallic ground conductor in all conduits containing circuits operating
at 120 volts or higher whether or not indicated. Size ground conductor in accordance with NEC
Table 250-95. : .
6.  Provide ground jumpers around flexible conduits as required by NEC, run inside the conduits.
7. Provide grounding system for new fence and swing gates. .
8.  Make connections thereto and to the grounding devices indicated.

B. Ground rods or grounding system: Copper-clad steel ground rods with copper ground conductors of
the sizes shown. Make underground ground grid connections and connections to ground rods by an
exothermic weld process. Make aboveground connections by an exothermic weld process or with -
nonturning pressure type grounding connectors. Make connection to water pipe above slab, using
clamp type connector.

1.12 EXTERIOR POWER RECEPTACLES
A. Ground Fault Circuit Interrupter Type: UL 943, with class A tripping.

1. Configuration: (NEMA 5 -20R) 120V ac 20 ampere circult rating.
ai
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2.  Square D "Qwil-Gard® Series.

B. Weatherproof Cover: Receptacie covers, weatherproof, UL listed as suitable for wet locations with
cover "Open,” doublelift for duplex receptable, Hubbelil catalog No. 5206 WO, or equivalent TayMac
other approved equal.

END OF SECTION -
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SECTION 16480
UNDERGROUND ELECTRICAL WORK
1.1 UNDERGROUND ELECTRICAL SYSTEMS
A.  General

1. Duct system to consist of single round bore conduits. Conduits not perfectly circular will not be

permitted._Protect conduit in.stockpiles_pending installation.to.prevent. deformation.
B. Conduits:

1.  Where indicated, provide rigid steel conduit as specified in Section 16400.

2. . Conduit to be thoughly cleaned before using or laying, and the ends plugged or capped duﬁng
construction and after the duct line is completed. Take particular care to keep the conduits clean
of concrete, dirt and any other substance during construction.

C. Excavation, trenching, backfilling and resurfacing:

1. Do all necessary excavating, backfilling and resurfacing required for work included under this
division.

2. Perform all excavation, trenching etc., in ‘accordance with Section 02221 Trenching and
Excavation-For Utilities.

D. Installation of conduits and direct burial cable:
1. Where conduit cuts are necessary, make all cuts straight and true.
2. Install conduit and direct burial cable a minimum of 2 feet 6 inches to top of conduit or cable
below grade, on 3 inches of sand and cover with minimum of 3 inches of same. Other excavation

and backfill to be provided by Subcontractor installing piping.

3.  Where indicated, direct burial cable is to be installed in same trench with piping. Coordinate cable
installation with piping installation.

4. Lay 6 inch wide orange vinyl tape 12 inches below grade directly over cableor conduit. Tape to
be imprinted with wording such as “Caution-buried electric line below.”

5. Cables enclosed in steel conduits are required under roadways and paving, and extending a
distance of 5 feet minimum on either side of roadways and from the edge of paving. This
requirement applies whether or not roadway is paved.

END OF SECTION .

a3
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SECTION 16500
LUMINAIRES AND LIGHTING
LUMINAIRES - GENERAL
A.  Provide a new luminaire of the type shown at each location indicated.

B. Lumlnairé'of similar design, with lens equivalent in construction, light distribution and brightness
~_characteristics,_and_of_equal_finish_and_quality_to-that_shown-may-be-submitted for-consideration-by———

1.2

13

indicating such luminaires on the substitution sheet included with the proposal form.

C. Luminaire complete with lamp and lamp holder, mounting arm, and other components necessary for
complete and finished installation when mounted as shown.

LAMPS
A. Incandescent:

1.  General Electric, Sylvania or Philips with ratings as indicated and suitable for iuminaire types
utilized.

2. Install new incandescent lamps in all incandescent lamp luminaires immediately prior to
acceptance by Construction Manager.

LUMINAIRE MOUNTING

A.  Mount fixtures plumb, level and in alignment. Provide mounting in accordance with the applicable
requirements of Section 16400 and as otherwise indicated.

B. Remove dust and soil marks from luminaires after installation.
C.  Mounting height - as indicated on the drawings.

END OF SECTION

94
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| SCHEDULE OF DRAWINGS
)
‘ _ FEMP AMK
| DRAWING NO. SHEET NO. TITLE REV. DATE
18A-4445-X-01134 X-1 Cover Sheet 0 9-19-91
18A-4445-C-01135 AC-1 Routing Location Plan 0 9-19-91
18A-4445-C-01136 AC-2 Site Plan & Profile, 0 9-19-91
Sheet 1 of 4
18A-4445-C-01137 AC-3 Site Plan & Profile, 0 9-19-91
' ‘ Sheet 2 of 4
18A-4445-C-01138 AC-4 Site Plan & Profile 0 9-19-91
Sheet 3 of 4
18A-4445-C-01139 AC-5. Site Plan & Profile, 0 9-19-91
Sheet 4 of 4
18A-4445-C-01140 AC-6  Site Plan 0 9-19-91
18A-4445-C-01141 AC-7  Site Details & Sections 0 9-19-91
18A-4445-P-01142 AP-1 Piping Details -0 9-19-01
18A-4445-P-01143 AP-2 New 4" Aboveground Pipe Routing 0 9-19-91
18A-4445-E-01144  AE-1  Electrical Plan - Power & Control 0 9-19-01
18A-4445-E-01145 AE-2 Electrical Site Plan & Details
‘ Well Pump Area 0 9-19-91
18A-4445-E-01146 AE-3 Electrical Plans & Details
Well Pump Area’ 0 9-19-91
END OF SECTION
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SECTION 01100
GENERAL REQUIREMENTS
PART 1 - GENERAL
1.1 SUMMARY

A.  These General Requirements form a part of all the technical sections of these specifications.

B.  All work shall be accomplished in accordance with the requirements of the Ohio Basic Building
Code, the Uniform Building Code (including requirements for seismic construction, Zone 2),
and in accordance with the requirements of 29 CFR 1926 (OSHA). .

C. The Subcontractor shall provide all material, equipment and services to provide new potable
well water systems including well drilling, pumps, piping to the Albright & Wilson Americas Inc.
facility and the Delta Steel facility, electrical service and appurtenant construction to the extent
shown and specified, except as otherwise amended by the accepted bid and/or contract.

1. Drilling of Well No. AWA 1 has been corhpleted as a test well. The casing and screen for .
this well has been provided.

D. The Subcontractor shall perform all construction acceptance tests as coordinated and
supervised by the Construction Manager and witnessed by the Operating Contractor. In
addition, before the final acceptance of the work, the Subcontractor shall perform an integrated
system construction acceptance test as coordinated and supervised by the Construction
Manager and witnessed by the Operating Contractor.

E. The Subcontractor shall provide written procedures for the Construction Manager's review and
approval of all tests to be performed as identified in the Subcontractor’s final design drawings
and specifications. These procedures shall provide detailed step by step operations with sign-
off columns and shall be submitted and approved at least 30 days prior to testing.

F. All field test instruments shall have been calibrated within the last 12 months prior to use on this
subcontract by a calibration laboratory whose calibration equipment and instruments are fully
traceable to NIST standards. The Subcontractor shall provide individual certification of
calibration and NIST standards traceability for all field test instruments used on this
subcontract. ' :

G. Provide all field. labor and other assistance required by the Operating Contractor or
Construction Manager during any on-site field inspections being performed by the Operating
Contractor or Construction Manager.

1.2 DEFINITIONS

A. A M. Kinney, Inc. prepared these performance specifications. In all cases where the word

__ . __._ “Engineers" appears inthese specifications, it shall.be_understood to-refer-to-A.-M. Kinney, Inc;—— - ————
or to such other individuals or organizations acting within the scope of the specific duties
entrusted to them. .

. ERE ] . . 9 9
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B. In all cases where the terms "Vendor' or "Seller" or "Manufacturer" or similar terms appear in

these specifications or in the appendices to these specifications, they shall be understood to
refer to an individual or firm(s) providing materials, equipment, or services, as noted, under a
sub-subcontract to the Subcontractor.

C. In all cases where the words "Operating Contractor" appear, they shall be understood to refer
to the FEMP Operating Contractor, The Westinghouse Environmental Management Company
of Ohio.

D. Inall cases where the words "Construction Manager" appear, they shall be understood to refer
" tothe FEMP Construction Manager, the Rust Engineering Company.

E. Inall cases where the word "Others" appears, it shall be understood to refer to firms other than
the Subcontractor doing related work on the site.

1.3 SPECIFICATION EXPLANATION

A.  The technical specifications are of the abbreviated, simplified or streamlined type and include
incomplete sentences. Omissions of words or phrases such as "the Subcontractor shall,” in
conformity therewith,” "shall be,” "as noted on the drawings," "according to the plans,” "a,” “the,"
and "all" are intentional omitted words or phrases shall be supplied by inference in the same
manner as they are when a "note" occurs on the drawings. '

B. The Subcontractor shail provide all items, articles, materials, operations or methods listed,
mentioned, or scheduled either on the drawings, or specified herein, or both, including all
labor, materials, equipment and incidentals necessary and required for their completion and
installation.

C. For convenience of reference and to facilitate the letting of sub- subcontracts, the
specifications may be separated into titled Sections and Divisions. Such separations, however,
shall not operate to make the Engineers arbitrators to establish the limits of sub-subcontracts
in any manner.

D. Definitions: Certain terms and words as used throughout the specifications shall be defined as
follows, unless otherwise particularly specified:

Term Definition
1. Indicated: ~ As shown on the drawings and/or specified.
2.  Directed,
Authorized, or
Permitted: As directed, authorized, or permitted by the Construction
Manager.

3.  Satisfactory or . :
Acceptable: Satisfactory or acceptable to the Operating Contractor.

SRS ¥}
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4. Necessary,

required, or
suitable: As necessary, required, or suitable for the intended purpose as
determined by the Construction Manager.
5. Submit: Submit to the Construction Manager unless otherwise specified.
6. In all cases where the words “or equal" appear in these specmcatlons they shall be

understood to mean "or approved equal.”

7. The following list denotes abbreviations used in the technical portions of these

specifications:

Abbreviations Authority

AASHTO American Association of State Highway and Transportation Officials

ACI . American Concrete Institute

ACPA American Concrete Pipe Association

AIMA Acoustical and Insulating Materials Association

AISC American Institute of Steel Construction -

AlSI ' " American lron and Steel Institute

ANSI American National Standards Institute

API American Petroleum Institute

ASME ' American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWS American Welding Society

AWWA American Water Works Association

CRS! Concrete Reinforcing Steel Institute

IEEE Institute of Electrical and Electronics Engineers

NIST(NBS) National Institute for Standards and Technolgy
(formerly National Bureau of Standards

NEC : National Electrical Code :

NEMA National Electrical Manufacturers Association

NFPA _ National Fire Protection Association

NRMCA National Ready Mixed Concrete Association

PCA Portland Cement Association

PPI Plastic Piping Institute

SSPC Steel Structures Painting Council

UL Underwriters Laboratories Inc.

1.4 SUBMITTALS

A.  Article SC-24 of the "Rust Special Terms and Conditions" shall be supplemented by the
following (any submittais not in conforming to these requirements will be returned without
review for correction and resubmittal):

~ . .—B. -—Submittals for-unrelated items-shall-not be-included in-the-same-transmittal.—Each-separate- ~ —

submittal shall be coordinated and shall include all drawings and data required for the item or
system covered.

g
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" C.  Submittals shall indicate project name and Engineers’ specification number (if pages are
securely bound in a brochure, this is needed on the cover only) and identification by
specification division, section, subsection and article under which equipment or material is
described, and by name, number and intended use as designated by CFC drawings and
specifications.

D.  When more than one item of equipment is included on a single drawing or catalog cut, each
project equipment item.must be separately identified thereon, with clear delineation as to which
model or catalog number or performance data applies to each project item.

E. Assemble and submit, in logically arranged folders. All instruction bulletins, diagrams
lubrication schedules, operating instructions, parts lists and pamphiets for equipment and
apparatus furnished, including vendor's or manufacturer’'s recommended procedure for lifting,
handling and installing equipment.

F. The Engineers' review of such submittals shall not relieve the Subcontractor from any
responsibility for deviations from contract documents, unless the Subcontractor-has in writing
called the Engineers’ attention to such deviations at the time of submission, nor shall it relieve
the Subcontractor from responsibility for errors of any sort in the submittals nor from
responsibility for the proper fitting and construction of the work.

1. Submittals will be reviewed with respect to such factors as quality of draftsmanship,
legibility, and evidence that the Subcontractor is aware of the necessity and importance
of adequately detailing and illustrating special features and conditions relating to the
work. If the Engineers determine that the data submitted, in part or in whole, is not within
the purview of their review, such submittal, or part thereof, will be returned unchecked.
Dimensions, sizes, construction details, and directive notes shown will be reviewed for
accuracy, compliance with the specifications, adequacy, interferences, etc., on a spot
check or incomplete basis to establish that the Subcontractor has given such factors
careful attention. ‘

_ 2. Any changes marked on submittals during review will be for the purpose of indicating the
requirements of the contract documents and no change in the contract amount is
authorized by such markings.

G. When submittals are found to be satisfactory with respect to the above factors and within the
scope of the review outlined above, they will be returned to the Subcontractor bearing
certificate attachment permitting the Subcontractor to employ them in the furtherance of work
under the contract, but only with the express understanding that such permission shall not
relieve the Subcontractor of responsibilities for the full performance of the work required under
the contract conforming to the contract documents governing such performance, nor for any
other deficiencies in the submittals such as inaccuracies, discrepancies, omissions,
interferences in the work itself, or with the work of other Subcontractors whether or not such
deficiencies where observed or noted in the course of the review of the shop drawings.

162
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e
H.  Submittal requirements: Submittals required include drawings and/or data for all items listed
in the attached submittals listing; Refer technical divisions for more detailed requirements:

Designations : Requirements Description

A Shop drawings and pertinent performance data and curves.

B  Catalog data, and pertinent performance data and curves.

~- - -~~~ C "~ ‘ltéms areto be included on a listing giving manufacturer and brief type descnptlon for

each item. Listing shall be submitted not later than 30 days after notice to proceed. note
that shop drawings or catalog data may also be required for items included on this list.

D Samples of finishes with full range of color choices and/or patterns submitted.
E  Physical samples of materials.

F Individual certifications for conformity to qualifications and standards specified. For
equipment items, this indicates certified equipment drawings are to be submitted.

G Technical specifications contain specific submittal rquirements.
H Engineering calculations.
| Spare parts list.
J Installation, operation and maintenance manual.
K Manufacturer's material safety data sheets.
L . Test reports for tests noted in technical specifications.
M Wiring diagrams for power, signal, and contro! wiring.
N Schematic piping diagrams, with sizes and componenté shown,
O  Copy of the original Purchase Order.
1.5 COST BREAKDOWN |

-‘A.  As part of the Subcontractor’s responsibilities under Article A.14 of the Rust General Terms and -
Conditions with design, the Subcontractor shall, within 10 days after notice to proceed, submit
a cost breakdown allocating the total contract amount into the various categories shown on
Attachment No. 2 to this section. This cost breakdown is for the use of the Operating

Contractor, and is in addition to the cost breakdown submitted with the initial proposal, and in
addition to any cost breakdown requested by the Construction Manager for payment request

—- . —- purposes.-Attachment No--2 shall-net be-used forinvoicing purposes.:
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16 Oi’ERATING MANUALS AND SPARE PARTS LISTS

A.  Copies of a priced recommended spare parts list shall be submitted at least 30 days prior to
the shipment of any item of equipment.

B. An installation, operation and maintenance ({OM) manual shall be prepared so as to provide
optimum operation and maintenance of the equipment and systems being furnished.

C. Cover of the IOM manuals shail include the following information:

Project Title , - ALTERNATE WATER SUPPLY SYSTEM
W.B.S. NO. -1.1.2.4.04.01 Westinghouse Environmental Management
Company of Ohio

Consulting Engineers - A. M. Kinney, Inc.
Construction Manager - The Rust Engineering Company
Subcontractor - (Name of Subcontractor)

Consulting Engineer’s
Specification No. - 02902-4601

D. The IOM manuals shall be bound into one or more volumes for ease of handling and shall have
an index. The manual shall include descriptive literature, drawings, performance curves and
rating -data, test reports and spare parts lists. The maintenance section shall divide
maintenance procedures into two categories, "preventive maintenance” and “"corrective
maintenance” and subsection for “safety precautions." Preventive maintenance shall include
cleaning, and adjustment instructions. Corrective maintenance shall inciude instructions and
data arranged in the normal sequence of corrective maintenance, i.e., troubleshooting (logical
effect to cause), then repair and replacement of parts, then the parts list. Safety precautions
shall comprise a list of safety precautions and instructions to be followed before, during and
after making repairs, adjustments, or routine maintenance.

E. Submit complete sets of final, approved manuals no later than 30 days prior to the shipment of
the equipment or system. :

1.7 CODES AND STANDARDS

A.  In addition to codes and standards referenced in the technical divisions of these performance
specifications, all work, and the completed project, shall comply with the latest editions of the
following at the time of final offer:

1. All applicable federal and State of Ohio codes, laws and regulations.
2. Ohio Basic Building Code (OBBC).
3. 29 CFR 1926 (OSHA)
¥ | 104
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4.  DOE 6430.1A General Design Criteria -
5. FMPC-720, Control of Construction Waste
6.  WEMCO Standard Operating Procedure SOP-20-60-01.
7. Comprehensive Environmental Response, Compensation, and Liability Act/Superfund
Amendments and Reauthorizaton act (CERCLA/SARA).
_ 8. Great Lakes - Upper Mississippi River Board of State Sanitary Engineers Recommended
Standards for Sewage Works. :
9. FEMP - Work Permit Procedures
10. ~ Westinghouse Environmental Management Company of Ohio - Industrial Hygiene and

- Safety Manual “Control of Entering and/or Working in Confined Spaces".

B.  Atthe completion of the project, the Subcontractor shall submit to the Construction Manager a
statement certifying that the completed project complies with all such referenced codes and
standards.

PART 2 - PRODUCTS

(Not Applicable)

PART 3 - EXECUTION

- 3.1 CONTAMINATED MATERIALS

A. Al contaminated materials resulting from the demolition operations or cutting and patching
operations under this specification are to be handled in accordance with standard FMPC 720
and the Project Work Plan.

3.2 ASBESTOS

ABATEMENT

A. Removal and abatement of asbestos to conform to FEMP standards and to the following
standards: :

2.

3.

American Industrial Hygiene Association - recommendations for asbestos abatement
projects.

Occupational Safety and Health Administration Standards 1926.58.

Environmental Protection Agency - National Emission Standards for Asbestos.

77T 7 7TBLT "sub-Subcontractors, testing laboratories and industrial hygienists for asbestos removal work
shall be licensed for asbestos removal in accordance with the laws of the State of Ohio.
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C. The Operating Contractor will obtain all licenses, permits and inspections, and pay all fees
therefor, from all federal, state or local agencies involved with the control of asbestos materials.
The Subcontractor shall obtain all required asbestos work permits from the FEMP Operating
Contractor. :

D. Sixty [60] days prior to commencing any asbestos abatement work, the Subcontractor shall
submit for approval a proposed asbestos work plan for WEMCO to arrrange for an inspection
by Environmental Protection Agency. Included in this work plan shall be the scope of the
asbestos work, estimate of non friable asbestos, the Subcontractor’s abatement methods, air
monitoring procedures, analytical method to detect friable and non friable asbestos, protection
equipment including respiratory protection and protective clothing, documentation of
employee training for asbestos and respirators, and asbestos and respirator medical
certification. Work plan shall include scheduled starting and completion dates for renovation. .

E. The Operating Contractor's industrial hygiene personnel will periodically monitor the jobsite
during the asbestos abatement work.

F.  Asbestos removed during construction work to be encapsulated in plastic bags and placed in
white barrels and boxes furnished by the Operating Contractor. The Operating Contractor will
remove such barrels and boxes from the construction site to an approved on-site disposal
area. : :

3.3 UTILITY OUTAGES
A.  All work requiring utility outages or system shutdowns shall be performed on weekends.
3.4 CLEANING UP

A.  Aricle A-26 of the Rust "General Terms and Conditions" shail be supplemented by the
following:

1. The Subcontractor shall, upon completion and acceptance of the work, turn over to the
Operating Contractor all permanent work furnished and preformed under this
subcontract in a thoroughly cleaned and workmanlike condition, free from any dirt, grit,
oil, paint, and other forms of soilage, and ready for the Operating Contractor’s use in
every respect. :

END OF SECTION
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ATTACHMENT NO. 2 TO SECTION 01100

COST BREAKDOWN FOR ESTIMATE RECONCILIATION

Labor and Materials

Iitem No. Cost/Contract ltem Total per item

— 1 Mechanical—Prime and General Conditions $ B
2. well $
3. Fence $
4. _ Road $
5. Boring S
6. . Electrical S
Total Contract Amount ]

1. Breakdown must equal the subcontractor's total contract amount. Contingency, escalation,

overhead, profit and bonding shall be proportionately spread among the items.

2. ltems 2 through 6 are considered as sub-subcontractors under Item 1. Any additional sub-
subcontractors not shown are to be included with Item 1. Any additional levels of sub-
subcontracting not shown are to be included with the level immediately above.

1
1i0
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SECTION 02200
EARTHWORK
PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

- —-———- - ---—directed by Construction Manager——- - - -—~——" -

1. Rough Grading for site work.

2. Strip ground surfaces within grading area to depths as necessary to remove existing
topsoil but in no event less than 6 inches.

3. Finish grades for topping and pavement.
B. Related Work In Other Sections: P

1. | Excavating and backf.illing for utility trenches. : A .
2. Finish Site Gradiné.
3. Topsoil for planting.

- 4, Aggregate topping.
5: Paving.

1.2 DEFINITIONS

A.  Excavation consists of removal of material encountered to subgrade elevations indicated and
subsequent disposal of materials removed.

B. Unauthorized - excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction of Construction Manager. Unauthorized
excavation, as well as remedial work directed by Construction Manager, shall be at
Subcontractor’s expense.

1. Backfill and compact unauthorized excavations as specified for authorized excavations
of same classification. .

C. Additional Excavation: When excavation has reached required subgrade elevations, notify
Construction Manager, who will make an inspection of conditions. If Construction Manager
determines that bearing materials at required subgrade elevations are unsuitable, continue
excavation until suitable bearing materials are encountered and replace excavated materlal as

D. Subgrade: The uhdisturbed earth or the compacted soil layer immediately below aggregate
topping, pavements, or topsoil materials.
Westinghouse Environmental Management )
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1.3 PERMITS

A

Subcontractor to obtain permits required by authorities having jurisdiction.

1.4  QUALITY ASSURANCE

A

Codes and Standards: Perform excavation work in compliance with applicable requirements of
" authorities having jurisdiction.

1.5 TESTING AND INSPECTION SERVICE

A

1.6 PRO

A

«

Westingho

Construction Manager will employ and pay for a qualified independent geotechnical testing
and inspection laboratory to perform soil testing and inspection service during earthwork
operations.

Testing Laboratory Qualifications: To qualify for acceptance, the geotechnical testing
laboratory must demonstrate to Construction Manager's satisfaction, based on evaluation of
laboratory-submitted criteria conforming to ASTM E 699, that it has the experience and
capability to conduct required field and laboratory geo-technical testing without delaying the
progress of the Work. '

JECT CONDITIONS
Existing Utilities: Locate existing underground utilities in areas of excavation work. Provide
adequate means of support and protection during earthwork operations.

1. Should uncharted, or incorrectly charted, piping or other utilities be encountered during
excavation, consuit utility owner immediately for directions. Cooperate with utility
companies in keeping respective services and facilities in operation. Repair damaged
utilities to satisfaction of utility owner.

Do not interrupt existing utilities serving occupied tacilities, during occupied hours, except
when permitted in writing by Construction Manager and then only after acceptable temporary
utility services have been provided. .

1. Provide minimum of 48-hour notice to Construction Manager, and receive written notice
to proceed before interrupting any utility.

Use of Explosives: Use of explosives is not permitted.
Operate warning lights as recommended by authorities having jurisdiction.
Protect structures, utilities, pavements, monitoring wells and other facilities from damage

caused by settlement, lateral movement, undermining, washout, and other hazards created by
earthwork operations.

use Environmental Management
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PART 2 - PRODUCTS
2.1 SOIL MATERIALS

A Satisfactory soil materials are defined as those complying with ASTM D2487 sail classification
groups GW, GP, GM, SM, SW, and SP.

B. Unsatisfactory soil materials are defined as those complying with ASTM D2487 soil
classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT.

C. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 2
inches in any dimension, debris, waste, frozen materials, vegetation and other deleterious
matter. ' '

PART 3 - EXECUTION
3.1 EXCAVATION

A. Excavation is unclassified and includes excavation to subgrade elevations indicated,
regardless of character of materials and obstructions encountered. -

3.2 STABILITY OF EXCAVATIONS
A.  Comply with local codes, ordinances, and requirements of agencies having jurisdiction.

B. Slope sides of excavations to comply with local Federal and State codes and ordinances.
Provide shoring where required to hold excavation within easements. '

3.3 DEWATERING

A.  Control grades to prevent surface water from flowing into excavations and from flooding
project site and surrounding area.

1. Do not allow water to accumulate in excavations. Remove water detrimental to stability
of subgrades\and foundations. Provide and maintain pumps, sumps, suction and
discharge lines, and other dewatering system components necessary to convey water
away from excavations.

2. Construct and maintain temporary drainage ditches and other diversions outside
excavation limits to convey rain water and water removed from excavations to collecting
or runoff areas. Do not use trench excavations as temporary drainage ditches.

B.  Should the subcontractor fail to promptly initiate dewatering procedures when directed, the
right is reserved to have the work performed by others at subcontractor's expense.

3.4 DISPOSITION OF EXCAVATED MATERIALS

A.  Dispose of the following materials offsite:

1. Materials not acceptable for use as backfill or fill. . ] 1 3

i
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S 2 Removed trees. including stumps and roots.
3. Debris and trash.
B. Where removed materials are suitable for topsoil and are in excess of topsoil requirements for
work under these specifications. spread as authorized or directed so that no suitable topsoil
will be wasted.

3.5 CLEARING AND GRUBBING

A.  Miscellaneous material - Remove all existing miscellaneous materials encountered, including,
but not limited to:

1. Exposed or buried debris.
2. Curbs

3. Small structures.

4. Foundations.

B.  Vegetation: Remove existing vegetation from within the grading area. Grub the area, removing
stumps and roots larger than 2 inches in diameter to a depth of 2 feet below finish grades.

3.6 EXCAVATION

A.  Cut surface under pavement and topping to compiy with cross-sections, elevations and
subgrades. '

B. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric
temperature is less than 35 degrees F.

3.7 BACKFILL AND FILL

A.  Place soil material in layers to required subgrade elevations, for each area classification listed
below, using materials specified in Part 2 of this Section. - .

1. Under grassed areas or areas with aggregate topping, use satisfactory soil material.
2. Under pavement, use satisfactory soil material.

B. Ground Surface Preparation: Remove vegetation, debris, unsatisfactory soil materials,
obstructions, and deleterious materials from ground surface prior to placement of fills. When
existing ground surface has a density less than that specified under "Compaction” for particular
area classification, break up ground surface, pulverize, moisture-condition to optimum
moisture content, and compact to required depth and percentage of maximum density.

N

- J.' 5.

"any
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C. Compaction:

-

1. Place and fill materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth
for material compacted by hand-operated tampers.

2. Before compaction, moisten or aerate each layer as necessary to provide optimum
moisture content. Compact each layer to required percentage of maximum dry density

or relative dry density for each area classification. Do not place fill material on surfaces

" that are muddy, frozen, or contain frost or ice.
- 3. Control compaction, providing minimum percentage of density specified for each area

classification indicated below. Correct improperly compacted areas or lifts as directed
by Construction Manager if soil density tests indicate inadequate compaction.

4. Percentage of Maximum Density Requirements: Compact soil to not less than the
following percentages of maximum density, in accordance with ASTM D 698:

a. Under paving, and aggregate topping, compact top 12 inches of subgrade and
each layer of fill material at 95 percent maximum density. _ -

b. Under grassed areas, compact top 6 inches of subgrade and each Ia{/er of backfill
or fill material at 90 percent maximum density.

5. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned
before compaction, uniformly apply water to surface of subgrade or layer of soil material.
Apply water in minimum quantity as necessary to prevent free water from appearing on
surface during or subsequent to compaction operations.

a. Remove and replace, or scarify and air dry, soil material that is too wet to permit
compaction to specified density.

b.  Spread soil material that has been removed because it is too wet to permit
compaction. Assist drying by discing, harrowing, or pulverizing until moisture
content is reduced to a satisfactory vatue.

3.8 GRADING

A.  Uniformly grade areas within limits of grading under this section, including adjacent transition
areas. Smooth finished surface within specified tolerances, compact with uniform levels or
slopes between points where elevations are indicated or between such points and existing
grades.

B. Grading Outside Fence Lines: Grade areas adjacent to fence lines to drain away from area and
to prevent ponding. Finish surfaces free from irregular surface changes and as follows:

. e Grassed-Areas: Finish-areas to receive topsoil to-within not more-than-0:10 foot above or
below required subgrade elevations. o

115
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2. Paving and Aggregate Topping: Shape. subgrade to line, grade, and cross-section, with
finish surface not more than 1/2 inch above or below required subgrade elevation.

C.  Compaction: After grading, compact subgrade surfaces to the depth and indicated percentage

of maximum or relative density for each area classification.
3.9 FIELD QUALITY CONTROL

A.  Quality Control Testing During Construction: Allow testing service to inspect and approve
each subgrade and fill layer before further backfill or construction work is performed.

3.10 PROTECTION

A.  Erosion Control: Provide erosion control methods in accordance with requirements of
authorities having jurisdiction. :

B. Maintenance:

1. Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep
free of trash and debris.

2. Repair and re-establish grades in settled, eroded, and rutted areas to specified
tolerances.

3. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, reshape, and
compact to required density prior to further construction.

4. Settling: Where settling is measurable or observable at excavated areas within one year
of placement, remove surface (pavement, grassed areas or other finish), add backfill
‘material, compact. and replace surface treatment. Restore appearance, quality, and
condition of surface or finish to match adjacent work, and eliminate evidence of
restoration to greatest extent possible. '

END OF SECTION

IR
oy
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SECTION 02221
TRENCHING FOR UTILITIES
PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes:

1. Site clearing.
2. . Utilities trenching.
3. Backfitling.
4. Coﬁpacting.
5. Jacking pipe under roads and railroad crossings.
6.  Concrete encasement. |
B. Related Work In Other Sections:

1. Shoring and bracing.
2. Finish grading topsoil.
3. Installation of underground utilities.

4. Protection Board and Tape over Electrical Lihes.

1.2 SUBMITTALS

A. Test Reports: Make brovisions for testing service to submit the analysis‘of proposed trench
backfill materials directly to the Construction Manager.

1.3 QUALITY ASSURANCE

A. Codes and Standards: Perform work in compliance with requirements of authorities
responsible for code enforcement.

B.  Field Inspection Service: The Construction Manager wili engage soil inspection service for
quality control testing during earthwork operations. Give inspection service timely notice of
readiness of the work for required tests and inspections.

C—Material-Certification-Testing:—For-each-soil-material-proposed-for-use asfill-or backfill, whether
obtained on or off site, obtain the services of a testing laboratory to classify soil material,
develop Proctor curve, and perform any other tests required.

Westinghouse Environmental Management
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A.  Traffic: Conduct operations to ensure minimum interference with roads, and other adjacent
occupied or used facilities. Do not close or obstruct any such facilities without permission
from authorities having jurisdiction.

B. Site Utilities:

1. Advise utility companies of excavation activities before starting excavations. Locate

existing underground utilities in areas of work.

2. Should uncharted or incorrectly charted ummes be encountered, consult owners of
utilities immediately for direction.

3. Protect existing utilities.
companies in keeping existing services in operation.

Cooperate with the Operating Contractor and with utility

4. Do not interrupt existing utilities serving occupied facilities during hours of occupation,

except when permitted in writing by the Operating Contractor.

PART 2 - PRODUCTS

2.1 SOiL MATERIALS

A Insitu Materials:

1. Satisfdctory Insitu Material (ASTM D 2487):

a.

b.

g.

2.  Unsatisfactory Insitu Material (ASTM D 2487):

a.
b.
-C.

I
Vort

GW (well-graded gravel).
GP (poorly graded gravel).
GM (silty gravel).

GC (clayey gravel).

SW (well-graded sand).
SC (clayey sand).

CL (lean clay).

.SP (poorly graded sand).

SM (silty sand).

- ML (silt).

'Wéétinghouse Environmental Management
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d. OL (organic clay).
e. OL (organic silt).
f. CH (fat clay).!

g. . MH (elastic silt).

h. OH (organic clay).

i. OH (organic silt).
j- PT (peat). ‘ B

Topsoil:

1. Topsoil to be removed: Friable clay loam surface soil.

2. Topsoil for reuse: Reasonably free of subsoil, clay lumps, stones, and other objects 2
inches or more in any dimension; acidity range (pH) of 5.5 to 7.5; containing not less.-
than 4 percent and not more than 25 percent organic matter.

Backfill materials: Satisfactory insitu material removed by trenching that is free of clods and

stones larger than 2 inches in any dimension and free of debris, waste, frozen materials, and

organic and other deleterious matter.

1. Where sufficient approved materials are not available from required excavations on site,
obtain materials from approved sources off site.

2. Obtain approval of the Construction Manager for each soil material.
Select Granular Material: Well-graded sand, gravel, crushed gravel, crushed stone, or crushed

slag; at least 95 percent passing a 1-inch sieve, not more than 10 percent passing a No. 200
sieve.

2.2 CONCRETE

A

B.

Material:
1. Portland cement: ASTM C 150, Type iI, high early strength.
2. Aggregates: ASTM C 33, 1-inch maximum size aggregate

Proportioning: Provide standard FEMP No. 4 concrete mix design with a minimum 28-day
compressive strength of 3,000 psi:

1. Slump: maximum 4-inch.

2. Entrained Air: 3to0 5 percent.

119
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2.3 STEELCASING

A.  Steelpipe conforming to ASTM A 139, Grade B, Schedule 40, with wélded joints.
PART 3 - EXECUTION
3.1  PREPARATION

A.  Protection: Provide markers indicating limits of work and clear identification of items and areas
requiring protection.

B. Barricade open excavations and post with warning lights as recommended by governing
authorities.

C. The Subcontractor is solely responsible for determining the potential for injury to persons and
damage to property.

1. Where such potential is present, take appropriate protective measures.

2. Protect persons, existing and new structures, utilities, pavements, and other facilities
from injury or.damage caused by settlement, lateral movement, undermining, washout,
and other hazards created by operations under this section.

3. Establish and maintain sheeting, shoring, bracing, or other protective measures in
compliance with applicable codes and ordinances and regardless of time period
excavations will be open. Carry down shoring and bracing as excavation p'rogresses.

‘D.  Protect bottoms of excavations, and soil adjabent to and beneath foundations, from frost and
freezing temperatures.

3.2 CLEARING AND GRUBBING

A. .Remove all vegetable matter from within the limits to extent required.
1. Protect existing trees as directed by the Construction Manager.

2. Completely remove debris protruding above ground surface, stumps, and roots.
Remove both above- and below-ground portions. Fill holes thus created with approved,
compacted soil.

3. Strip topsoil from areas to be excavated. Stockpile satisfactory topsoil required for later
reuse. Construct stockpiles to freely drain surface water. Cover if necessary to prevent
wind blown dust. '

4, Strip topsoil to whatever depths encountered in a manner to prevent intermingling with
underlying subsoil or other objectionable material. Remove heavy plant growth from
areas before stripping.

3.
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3.3 DEWATERING

A Prevent surface water and subsurface or ground water from flowing into excavations and from
flooding project site and surrounding area. Do not allow water to be diverted onto adjacent
properties.

B. Establish and maintain temporary drainage ditches and other diversions outside excavation
limits to convey rainwater and water removed from excavations to collecting or runoff areas.

Do not use trench excavations as temporary drainage ditches.
3.4 EXCAVATION
A.  Explosives: Use of explosives is not permitted.

B.  Excavation consists of the removal of materials encountered in achieving subgrade elevations
indicated and the subsequent reuse or disposal of materials removed. Excavation is
unclassified and includes achievement of subgrades by whatever means necessary, regardless
of character of materials and types of obstructions encountered. ‘

C. Unauthorized Excavation: Removal of materials beyond indicated subgrade elevations or-
dimensions without specific order of the Construction Manager constitutes unauthorized
excavation. The subcontractor shall be responsible for expenses of unauthorized excavation
and remedial work required by the Construction Manager. :

1. Under footings, foundation bases, or retaining walls: Fill unauthorized excavation by
extending indicated bottom elevation of footing or base to excavation bottom without
altering required top elevation. Lean concrete fill may be used to bring elevations to
proper position when acceptable to the Construction Manager.

2.  Atlocations other than below footings, foundation bases, or retaining walls: Backfill and
compact unauthorized excavations of same classification unless otherwise required by
the Construction Manager.

D. Additional Excavation: When excavation has reacﬁed' required subgrade elevations, notify the
Construction Manager, who will make an inspection of conditions.

1. If unsuitable bearing materials are encountered at required subgrade elevations, carry
excavations deeper, remove unsuitable materials, and replace with approved material as
required by the Construction Manager.

2. Removal and disposal of unsuitable material and its replacement as required will be paid
on basis of contract conditions relative to changes in work.

E. Excavation for Trenches:

1. Unless otherwnse required, begin trenching, utility instalfation, and backfllllng at lowest

- portion-of-utility-line-working-toward-highest-portion-of-line: —

2. Dig trenches to depths indicated.
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1

3. Provide ciearance of 6 to 9 inches on both sides of pipe or conduit.
a. Where indicated trench widths are exceeded, redesign, stronger pipe, or special
installation procedures may be required by the Construction Manager at no
additional cost to the Operating Contractor.

4, Unless otherwise indicated. trench walls for piping shall be vertical from trench bottom to
one foot above top of pipe or to top elevation of initial backfill, whichever is higher.

5. . Where rock is encountered and bedding is not otherwise required, carry excavation 6
inches below required elevation and backfill with a 6-inch layer of select grannular
material prior to installation of pipe.

6. Grade bottoms of trenches as indicated, notching under joints and couplings to provide
solid bearing for entire body of pipe or conduit.

7. Underground electrical circuits:
a. Excavate to depths required to provide minimum cover indicated.
b. Grade trench bottoms toward manholes or handholes.
C. Remove stones and sharp objects from trench bottoms.
3.5 INSTALLATION OF STEEL CASING
A. Install a casing of the diameter indicated to permit the laying of the water supply line under

Paddy’'s Run Road, Willey Road and the railroad. Casing to be installed under railroad by

boring or jacking. Casing under road may be installed by open cut methods if approved by

governing authorities. -
B. Installation:

1. Subcontractor to make any necessary excavation, boring or jacking necessary to install
the steel casing. Install casing to conform to these control points. Any deviation in
grade or alignment of the casing, which prevents the installation as designed or access
for maintenance, will require the Subcontractor to reinstall the casing in the proper

manner.

2.  After water main is laid, completely fill all voids between the outside of the pipe and the
casing with pea gravel. Both ends of the casing shall be closed with a brick bulkhead.

3. Provide chocks for protection of pipe during placing in casing.
36 ENCASEMENT AT CREEK CROSSING.
A.  Preparation: Construct encasement in sections. Divert creek as required.

B. Construction: Block pipe in place and encase in concrete. Regrade Creeks to match.
preconstruction grades. - T S . ,

o Westinghouse Environmental Management
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3.7 STORAGE
A Stockpile materials to be used for filling and backfilling, including excavated materials classified
as satisfactory soil materials, at locations indicated or as directed. Place, grade, and shape

stockpiles for proper drainage away from excavations. Store materials without intermixing.
-Protect from contamination with other solids or debris.

[y

3.8 BACKFILLING

operations are complete:

1. Recording of locations of underground utilities.

2. Removal of trash and debris from excavations.
B. Testing of Piping:

1. Before performing testing of utilities (specified elsewhere): Backfill and compact trench
to a level 1 foot above top of pipe, except at joints and couplings. -

2. After successful testing, complete backfilling as soon as practicable.
C. Installation: Place approved soil materials in layers to required elevations.
1. Do not place material on muddy or frozen surfaces or on surfaces containing frost.

2. Do not allow pipe or conduit to be intermittently supported by blocking or by uneven
trench bottoms. ’

3. Place and compact haunching and initial backfill materiat evenly on both sides of pipe to
avoid pipe displacement.

4. Use methods to ensure required compaction under haunches of pipe.
3.9 COMPACTION

A. Placement: Take care in placement'and compaction of materials adjacent to structures and
utilities to prevent wedging action or displacement.

B.  Moisture Control: Where subgrade or layer of soil material must be moisture-conditioned

‘ before compaction, uniformly apply water to surface of subgrade or layer of soil material to
prevent free water from appearing on surface during or after compaction operations. Remove
and replace soil material that is too wet to permit compaction to specified density.

3.10 FIELD QUALITY CONTROL

A.  Quality Control Testing during Construction: Provide timely notice to testing service to inspect
and approve subgrades and fill layers before further construction work is performed.
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B.  Maximum Density at Optimum Moisture Content: Determine in accordance with ASTM D 698,
Method D.

C. In-Place Density Tests: ASTM D 1556 (sand cone method), ASTM D 2167 (rubber balloon
method), or ASTM D 2922 {nuclear method), as applicable.

D. If testing service reports indicate that subgrade or fills are below specified density, scarify or
* remove and replace to the required depth, recompact, and retest at no additional cost to the
Operating Contractor. : '
3.11 MAINTENANCE
A.  Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, reshape, return to
optimum moisture content, and compact to required density prior to further construction.

3.12 DISPOSAL OF EXCESS AND WASTE MATERIALS

A.  Evenly spread any excess satisfactory topsoil in adjacent locations as directed by the
Construction Manager. Properly dispose of unsatisfactory topsoil off site.

B. Remove any unsatisfactory soil. trash, debris, and other materials not required for use on the
project and legally dispose of it.

C.  Burning is not permitted.
3.13 TRENCHING SCHEDULE
A Excavate, backfill, and compact in accordance with _the schedule below.
B.  Water Supply System:
1. Bedding material: Select granular material.
a. Maximum loose lift: 4 inches.
b. rMinimum compaction: 95 percent.
C. Place bedding material to spring line of pipe.
2. Backfill: Satisfactory soil material.
a. Maximum loose lift: 4 inches.
b. Minjimum compaction: 95 percent.

END OF SECTION
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SECTION 02505
CRUSHED STONE PAVING
PART 1 - GENERAL
1.1 SUMMARY

¥
A. Section Includes:

1. Provide crushed stone paving.
2. Provide geotextile fabric on subgrade where indicated.
3. ‘Provide herbicide on subgrade where geotextile fabric is omitted.
B.  Related Work in Other Sections:
1. Earthwork including establishment and compaction of subgrades.
1.2 SUBMITTALS_

A. Material Certificates: Provide certificates for herbicide that material complies with, or exceed,
specified requirements of the United States Environmental Protection Agency. '

B. Product Data: For geotextile fabric include tensile strength.
1.3 QUALITY ASSURANCE
A.  Specified Standards:

1. Comply with "State of Ohio Department of Transportation, Construction and Material
Specifications" (ODOT).

2. Pavement section to conform to specified item and additional provisions referenced
therein, except: '

a. Provisions for methods of measurement and payment are inapplicable.
b.  References to the "Engineer" are to be construed as the Construction Manager.

B.  References to "Laboratory” therein or elsewhere in this section refers to laboratory specified
under "Tests and inspections".

C. Tests and Inspections: The Construction Manager reserves the right to employ a Testing
Laboratory to conduct testing and inspection of materials, mixtures, and in-place construction.

1.4 JOB CONDITIONS
A.  Weather Limitations: Construct work when substrates are dry. ] ) 5
e b
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B. Grade Control: Establish and maintain required lines and grades. including crown and cross-
slopes, for each course during construction so that the finished work is within the tolerances
required by the Specified Standard.

PART 2 - PRODUCTS

2.1

MATERIALS AND CONSTRUCTION
A.  Pavement to conform to ODOT Item 411, stabilized crushed aggregate.

B.  Geotextile fabric to conform to ODOT ltem 712.09, Typ'e D.

2.2 HERBICIDE

A United States Environmental Protection Agency approved herbicide.

PART 3 - EXECUTION

3.1

3.2

33

3.4

PR

)
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INSPECTION

A.  Examine areas and conditions where paving is to be placed. Notify Construction Manager of
conditions detrimental to proper and timely completion of Work.

B. Starting of work constitutes acceptance by the subcontractor.

PREPARATION

‘A. Thoroughly subgrade till to a depth of 8 inches and apply herbicide in quantities sufficient to

prevent germination and/or growth of any plants in the treated area.

B. Recompact and smooth subgrade.

FILTER FABRIC

A.  On finish subgrade constructed loosely lay (do not stretch) a single layer of filter cloth lapped
not less than 18 inches at joints and secured with pins as recommended by manufacturer. Use
no more than 2 horizontal (in direction of water flow) laps and stagger vertical laps not less
than 5 feet.

B. Use full rolls insofar as practical to minimize vertical laps.

CRUSHED STONE PAVEMENT

A. Install pavement in accordance with the requirements of the Specified Standard of the types
and in a compacted thickness of 12 inches. ‘

B.  Provide a smooth top surface not below required finish elevations.

END OF SECTION
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SECTION 02510
ASPHAL;I'IC CONCRETE PAVEMENT
PART 1 - GENERAL |
1.1 SUMMARY

A. Section includes:

g

1. Provide the following Asphaltic Concrete Pavement.
a. Subbase.
b. Aggregate Base Course.
c. Asphattic Prime Coat.
d. Asphalt concrete intermediate course.
e. Asphaltic tack coat.
f. - Asphalt Concrete Surface Course.
2. Provide tack coat on:
a. Existing paving.
b.  Joints with existing pavements.
c. Intermediate.asphalt courses.
3. Prepare subgrade by compacting td specified density.
B. Related Work in Other Sections:
1. Earthwork includ.ing establiéhmént and comApaction of subgrades.
2. Submittal Requirements.
1.2 DESCRIPTION
A.  Asphalt emulsions will not be permitted for bituminous binders for work performed during the

period between September 1 and the following May 1, or where more restrictly precluded by
the-standard specifications. ’
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1.3 SUBMITTALS

A.  Material Certificates: Provide certificates for each type of material and mix signed by the
Producer and the Paving Contractor certifying that each material and mixture complies with, or
exceed, specified requirements.

B. Bituminous Materials: Submit, not less than 21 days prior t'o placing of bituminous pavement:
1. Job-mix formula for asphalt pavement for each plant mix to be provided.

2. Test property curves: AASHTO T-245 (Marshall Method) for a series of test specimens
prepared in accordance with the job mix formula for gradation of aggregates and for a
range of different asphait contents for each asphalt course to be provided.

a. Prepare test specimens for a range of different asphait contents so that the test
data curves show a well defined optimum asphalt content value.

1.4 QUALITY ASSURANCE
‘A.  Specified Standards:
1. Comptly with applicable provisions referenced herein for the following standards:

a. “State of Ohio". BDepartment of Transportation, Construction and Material
Specifications" (ODOT).

2. Pavement sections to conform to specified item and additional provisions referenced
therein, except: . .

a. Provisions for methods of measurement and payment are inapplicable.
b.  Referencesto "Engineer" are to be construed as the Construction Manager.

c. References to "Laboratory" therein or elsewhere in this section are to be construed
as the laboratory specified hereinafter under "Testing". '

B. Tests and Inspections: Employ a Testing Laboratory or Geotechnical Engineer to conduct
testing and inspection of materials, mixtures, and in-place construction.

1. Proposed Job-Mix Check:

a. Review and/or check proposed aggregate and bitumen materials for compliance
with the specifications.

b. Perform necessary testing required to develop test curves as determined by
AASHTO T-245 for a series of test specimens prepared in accordance with the
proposed job-mix formula for gradation of aggregates and for a range of different
asphalt contents for each asphalt course to be provided. Test specimens to be
prepared for a range of different asphalt contents so that the data curves show a
well defined optimum asphalt content value. :

3
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2. Sampling: Obtain all test samples in compliance with AASHTO T-168 for sampling
bituminous paving mixtures.

3. Field Testing: Secure from different batches, on a random basis, samples for testing as
required below in accordance with the applicable AASHTO Standard. Clearly mark each
test specimen as to exact location of field placement, type or course of bituminous
material, and time. and date of sample. ‘

a.  Asphalt Content: Determine asphait content in compliance with AASHTO T-164.

not less than 3 tests total for project.

b. Compressive Strength Tests: Mold, cure and test specimens for strength in
compliance with AASHTO T-167. Perform 3 compressive strength tests per each
location of asphaltic materials placed, but not less than 3 tests total for project.

C. Compaction:

1)  Obtain test specimens and determine degree of pavement compaction of

- asphaltic aggregate mixtures in compliance with AASHTO T-230. Determine-

standard specimen specific gravity Marshall Method, AASHTO T 245, for the
job-mix formula.

2) Determine degree of compaction for 3 test specimens per each location of
asphaltic materials placed, but not less than 3 tests total for project.

4. Authority and Duties of Testing Agency: Use of an independent testing agency does not
relieve Subcontractor of responsibility to furnish materials and construction in full
compliance with plans and specifications. Testing agency is not authorized to modify
the specifications, nor approve the work.

a.  Submit a copy of the resuits of each tests and inspections, to the Subcontractor
and Construction Manager.

b. Should any of the test results fail 1o meet the requirements specified, make an
immediate telephone report to the Subcontractor and Construction Manager.

1.5 JOB CONDITIONS

“A.  Weather Limitations: Construct work when substrates are dry and ambient temperatures
exceed the minimum required by the Specified Standards.

~B. Grade Control: Establish and maintain required lines and grades, including crown and cross-
slopes, for each course during construction so that the finished work is within the tolerances
required by the Specified Standard.
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16 SEQUENCING/SCHEDULING

A.  The Subcontractor may. as an option, use pavement bases and/or pavements provided under
this section for other operations under these specifications, subject to the following:

1. Immediately prior to application of prime coat for asphalt concrete surface course, return
such bases to conditions. lines and grades as shown and specified.

2.  Maintain existing and new pavements used during construction in satisfactory condition
throughout life of contract. Repair as necessary to restore to specified condition prior to
acceptance at completion of job.

B.  Coordinate work under this section with work being performed under other sections. Do not
construct subgrades or aggregate bases until all items shown crossing there under are
installed complete.

PART 2 - PRODUCTS
2.1 BASE COURSES

A.  Aggregate Base:

1. ODOT Item 304.

2.2 ASPHALT PAVEMENT

A.  Acceptable job-mix formula to be limited by the following criteria as determined by AASHTO
T-245 (Marshall Method). ' :

1. Stability, all mixtures: 1000 Min..
2. Flow, all mixtures: 8 Minimum; 16 Maximum.
3. Asphalt content: 5.5 Minimum; 9.5 Maximum.
B. Prime Coat:
1. Bituminous material RC 70, RC 250, MC 30, MC 76, MC 250 OR RT 2.
2.  Standard Specificaﬁon:
a. ODOT ltem 408.
C. TackCoat:
1. Bituminous material RC 70, RC 250, MC 30, MC 70, MC 250 OR RT 2.

2. Standard Specification:

R

a. ODOT item 407.

Westinghouse Environmental Management
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D.  Asphalt Concrete Intermediate Course:

1. ODOT item 402.

E.  Asphaltic Concrete Surface Course:

1. ODOT Item 404.

~ PARTS-EXECUTION — 7 7 T T T e e s e

!

3.1 INSPECTION

A.  Examine areas and conditions where paving is to be placed. Notify Construction Manager of
conditions detrimental to proper and timely completion of Work. Starting of work constitutes
acceptance.

3.2 PREPARATION
A. Do not install any base course until subgrade has been approved by Laboratory. -

B. Lines and Grades: Prior to construction of various components of pavements courses
establish and maintain satisfactory lines, levels, layout and stakes. Be responsible for same.
Employ registered engineer or surveyor for this purpose. Set stakes not farther than 25 feet on
center. Mark stakes to show top elevation of such components including top of paving
elevation. :

3.3 SUBGRADE PREPARATION

A.  Compact upper 6 inches of subgrade soil to minimum of 95 percent of maximum dry density
determined by ASTM D 698 Standard Procter at a moisture content at feast 2 percent over
optimum. Overexcavate soft or wet areas to firm soil. If exposed soil is dry and cracked,
excavate dry soil to depth of cracks to expose firm and moist soil.

3.4 BASES

A.  Prior to installation of base course, repair any damage caused to subgrade construction by the
work under this specification.

B. Install base course to compacted thickness required in accordance with the requirements of
the Specified Standard for the construction specified under PART 2.

C. Unless material in its natural condition is fairly moist, sprinkle with water either prior to or
during the mixing process. When the wetting and mixing have-been completed, spread the
material to the desired cross section and thoroughly compact by rolling with 10 ton smooth
wheel rollers, or equal equipment. '

Westinghouse Envnronmental Management '
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3.5 BITUMINOUS PAVEMENT
A Install pavement courses in accordance with requirements of Specified Standards for materials
specified in Part 2 in compacted thicknesses required.

B. Prior to installation of surface courses, repair any damage caused to pavement base
construction.

C. Prime Coat: Thoroughly clean substrate before application of prime coat.

1. Apply a single application of .30 to .50 gallon per square yard as directed by the
laboratory. allow 24 hours for prime coat to penetrate and then spread a cover of fine
aggregate. - ‘

2. Spread graded cover aggregate to absorb any excess prime coat as required by the
laboratory. ‘

D. Tack Coats: Apply tack coat immediately prior to placing asphait pavement on or against
surfaces. :

1. Apply tack coat to asphalt paving in a single application to a cleaned surface at-a rate of
.10.to .15 gallon per square yard as required by the Laboratory. Apply a cover of fine
aggregate to absorb excess bitumen on surfaces to be overlayed.

E. Make joints. between successive day's work for continuous bond and to have same texture,
density and smoothness as adjacent surfaces.

F.  Immediately after the asphalt mixture has been spread and any surface irregularities adjusted,
uniformly compact the mixture with rollers of adequate capacity to obtain in-place density not
less than the density determined for the job-mix formula by the Marshall Method, AASHTO
T-245.

3.6 PROTECTION AND RESTORATION

A.  Protect newly placed material from traffic until mixture has cooled and attained its maximum
degree of hardness.

B.  Where pavement is damaged by construction operations or become contaminated with foreign
materials, remove and replace defective areas and fill with fresh hot mix properly compacted.
Remove deficient areas for full depth of course. Cut sides perpendicular and parallel to
direction of traffic with edges vertical.

END OF SECTION
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SECTION 02670

WATER WELLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

5.

6.

Apptications and permits for drilling and developing well.
Drilling pilqt hole.

Drilling for final water well depth.

Placing and grouting weli casing.

Development of well.

Testing and disinfection.

B. Related Work in Other Sections:

1.

Piping.

C. Work Not Included:

1.

Drilling of Well No. AWA 1 has been completed as a test well. -The casing and screen for
this well has been provided. '

1.2 DESCRIPTION

A.  Provide wells with producing capacity of not less than 175 gallons of water per minute each.
Information from Well No.1 will be provided to the bidders, and will be the criteria upon which
proposals are based.

B.  Water well work is based on following criteria:

1.

2.

3.

4.

Drill well to a depth as indicated.
Place 10-inch diameter casing full depth of drilting.
Minimum 3-inch thick cement grout to a depth of not less than 25-feet from grade.

Well screen to extend not less than 10-feet from end of casing.
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13 SUBMITTALS

A.  Samples, Records and Reports: Take samples of sub-strata formation at ten foot intervals and
at changes in formation throughout entire depth of well. Carefully preserve samples at site in
glass jars properly labeled for identification.

B.  Records: Provide Construction Manager following for information only:
1. Casing - diameter. thickness. weight per foot. depth below grade.
2. Screen - diameter, opening size.

3. Pumping test static water level, maximum safe yield, drawdown at maximum vyield.
Formation log indicating strata encountered.

4. Alignment - certification that well is aligned and plumb within specified tolerances.
5. Samples of water-bearing formation material.

6. Provide samples of water and test requirements in accordance with project work plan of
the General Conditions.

1.4 QUALITY ASSURANCE -

A.  Protecting Water Quality: Take precautions to prevent contaminated water or water having
undesirable physical or chemical characteristics from entering stratum from which well is to
draw its supply. Prevent contaminants from entering well either through opening or by
seepage through ground surface.

B. If well becomes contaminated or water having undesirable physical or chemical characteristics
enters well due to neglect, provide casings. seals, sterilizing agents or other materials to
eliminate contamination or shut off undesirable water. Provide remedial work at no cost to the
Operating Contractor.

C. Exercise care in performance of work to prevent breakdown or caving in of strata overlaying
that from which water is to be drawn. Develop, pump or bail well until water pumped from well
is substantially free from sand.

D. Protect work to prevent either tampering with well or entrance of foreign matter. Upon
completion, provide temporary well cap.

E.  Driller's requirements: Experienced foreman or driller to be constantly in control of well site
and who has authority to take orders from Construction Manager and, upon request, furnish
well drilling information desired by Construction Manager.
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PART 2 - PRODUCTS

2.1 CASING
A Provide permanent seamleé_s and welded carbon steel pipe casing for well, co:anlying with
ASTM A 589, Type IV; size, wall thickness and weight per lineal foot as indicated.
B. Joints méy be welded or threaded coupling.
C. Provide galvanized pipe complying with-ASTM-A-120: : ——
22 GROUT
A.  Cement: ASTM C 150, Type to suit project conditions.
B. Water: Potéble.
C. Aggregate: ASTM C 33, size and gradation to sui-t project conditions.
2.3 WELL SCREEN .
A.  Construct screen of AlSI type 302/304 stainless steel, continuous slot type, fabricated by

welding. Provide V-shaped openings, widening inwardly. For joints connecting screen
sections, use butt-type stainiess steel coupling rings. Provide screen with necessary fittings to
close bottom and to provide tight seal between top of screen and well casing.

PART 3 - EXECUTION

3.1

WELL CONSTRUCTION

A

Install casing, screen and grout. Provide first section of casing with hardened steel driving shoe
of standard commercial quality having an outside diameter slightly farger than casmg
couplings where threaded couplings are used.

Mix grout with proportions of one cubic foot of cement (94 1b. sack) with 5 to 6 gallons of
water. Bentonite clay may be added in amounts of 3 to § pounds per cubic foot of cement. If
bentonite clay is added, water may be increased to 6.5 gallons per cu. ft. of cement.

Place grout continuously to insure entire filling of annular space in one operation. Drilling
operation or other work in well will not be permitted within 72 hours after grouting of casing. If
quick-setting cement is used this period may be reduced to 24 hours.

Top of casing approximately 54" below existing grade, as required to- fit pitless well head
purchased.

- 3.2 DEVELOPMENT

Westinghouse Environmental Management

A

Develop weII by such methods as. wul effectlvely extract from ws water‘bearmg formation
maximum practical quantity of sand, drilling mud and other fine materials in order to bring well
to a maximum yield per foot of drawdown and to a sand-free condition. Perform work in a
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manner that does not cause settlement and disturbance of strata above water bearing
formation nor disturb seal effected around well casing, reducing sanitary protection otherwise
afforded by such seal. ‘ :

Continue development of well until water pumped from well at maximum testing pumping rate
is clear and free from sand. Water shall be considered sand- free when no samples, taken
during test pumping, contain more than 2 parts per million of sand by weight.

3.3 TESTING FOR PLUMBNESS AND ALIGNMENT

A

~Set casing roUnd. plumb and true to line. Tests for plumbness and alignment must be made

after construction of well and before its acceptance. Additional tests, however, may be made
during performance of work.

Test plumbness and alignment by lowering into well, to depth of lowest anticipated pump
setting, a section of pipe. Provide outer diameter of plumb not less than 1/2" smaller than
diameter of that part of casing or hole being tested.

3.4 TESTING FOR YIELD AND DRAWDOWN

A.

LR
E

NI

After well has been constructed and cleaned out and depth of well accurately measured,
conduct final pumping test.

Provide a bailer or air ejection test as a preliminary determination of expected yield. Make
preliminary tests at depths where evidence is found of sufficient quantity of water to satisfy
desired yield. Provide two preliminary tests as part of this work.

Provide a variable capacity test pump with minimum capacity of maximum expected yield at a
total head equal to drawdown in well plus head loss in pump column and discharge pipe.

Provide necessary discharge piping for pumping unit to conduct water to a point of disposal so
as to avoid a nuisance or endanger adjacent property. Provide and maintain equipment of
adequate size and type for measuring flow of water, such as a weir box, orifice or water meter.
Measure elevation to water level in well.

Provide labor, motive power, and other necessary materials, equipment and supplies required
to operate pumping unit. Final testing shall consist of 8 hours of continuous pumping after
maximum drawdown has been reached. After completion of final test, remove by bailing, sand
pumping or other methods. sand, stones or other foreign materials that may become
deposited in well.

After test pump and auxiliary equipment have been installed, make arrangements for
conducting pumping test and notify Construction Manager 3 days prior to starting test. Note
water level elevations, referred to an assigned datum in well, test pump started and adjusted to
required pumping rate. Rec::4 readings of water level in well and pumping rate at 30 minute
intervals. When drawdown = «~éll is. 5 feet above top of suction screen after designated time,
record maximum yield of weil. Upon completion of pumping test, record returning water levels
in well for a sufficient period, at time intervals so that a curve of recovery rate of well may be
plotted.
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3.5 DISINFECTION

A.  Use disinfection procedures as required by governing authorities. Clean the completed, tested
and developed well of foreign substances. Swab casing thoroughly using alkalis, if necessary,
to remove foreign substances.

B.  Disinfect well with chlorine solution of sufficient strength to provide a minimum of 100 parts per
million chlorine to water within well. Introduce solution into well using gravity, pump or drop
feeder. Allow a contact period of 24 hours and then pump well until chlorine residual is less

than 0:2-parts-per-mitlion: _ —_—

END OF SECTION
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SECTION 02831
CHAIN LINK FENCES AND GATES
PART 1 - GENERAL
1.1 SUMMARY

A. Section includes:

1. Galvanized steel chain link fence and gates.
2. Barbed wire top.
3. Swinging gates.
B.  Related Work in Other Sections:
1. Earthwork for filling and grading work.
1.2 SUBMITTALS

A. Product data in the form of manufacturer's technical data, specifications, and installation
instructions for fence and gate posts, fabric, gates, and accessories.

B. Shop drawings showing location of fence, gates, each post, and details of post installation,
extension arms, gate swing, hardware, and accessories.

1.3 QUALITY ASSURANCE

A.  Single-Source Responsibility: Obtain chain link fences and gates as complete units, including
necessary erection accessories, fittings, and fastenings from a single source or manufacturer.

PART 2 - PRODUCTS
2.1 FABRIC
A.  Selvage: Fabric shall be knuckled at one selvage and twisted at the other.

B.  Steel Fabric: Comply with Chain Link Fence Manufacturers Institute (CLFMI) Product Manual.
Furnish one-piece fabric widths for fencing. Wire size includes zinc coating.

1. Size: 2-inch mesh, 9-gage (0.148-inch diameter) wire.
2. Finish:
R . . ..a . Galvanized Steel:..ASTM A 392, Class 2, with_not less_than 2.0 oz. zinc per sq. ft. of

uncoated wire surface on wire coated before weaving or not less than 2.0 oz. zinc
per sq. ft. of uncoated wire surface on wire of fabric coated after weaving as

RSN | 138
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T determined from the average of two or more samples and not less than 1.8 oz. zinc
per sq. ft. of uncoated wire surface for any individual sample.

2.2 FRAMING
A Strength requirements for posts and rails conforming to ASTM F 669.

B.  Pipe shall be straight, true to section, material, and sizes specified, ‘and shall conform to the
following weights per foot:

Outside
NPS in Diameter (OD)  Type |
inches in inches Steel
1-1/2 1.900 2.72
2 2.375 3.65
_2-1/2 2.875 5.79

C.  Steel Framework: Posts, rails, braces. and gate frames.

1. Type | Pipe: Hot-dipped galvanized steel pipe conforming to ASTM F 1083, plain ends,
standard weight (schedule 40) with not less than 1.8 oz. zinc per sq. ft. of surface area
coated.

2.3 BARBED WIRE

A.  Barbed Wire Supporting Arms: Manufacturer's standard barbed wire supporting arms
conforming to ASTM F 626, metal and finish to match fence framework, with provision for
anchorage to posts and attaching two rows of barbed wire to each arm. Supporting arms may
be either attached to posts or integral with post top weather cap and must be capable of
withstanding 250 Ib. downward pull at outermost end.

B. Barbed Wire: Galvanized Steel two strand, 12-1/2-gage steel wire with 14-gage, 4-point barbs
spaced not more than 5 inches o.c.. Comply with ASTM A 121.

2.4 FITTINGS AND ACCESSORIES
A.  Material: Comply with ASTM F 626. Galvanized iron or steel, to suit manufacturer’s standards.

1. Zinc Coating: Unless specified otherwise, galvanize steel fence fittings and accessories
in accordance with ASTM A 153, with zinc weights per Table I.

2. Tension Wire 7 Gauge: (0.177-inch-diameter) metallic-coated steel marcelled tension
wire conforming to ASTM A 824 with finish to match fabric.

"We'st\{inghouse Environmental Management '
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Type Il Zinc Coated in following class:

a. Class 2, with a minimum coating weight of 1.20 oz. per sq. ft. of uncoated wire
surface. '

b. Tie Wires: 12-gage {0.106-inch diameter) galvanized steel with a minimum of 0.80

oz. per sq. ft. of zinc coating of surface area in accordance with ASTM A 641, to
match fabric core material.

25 GATES

c. Post Brace Assembly: Manufacturer's standard adjustable brace at end and gate

posts and at both sides of corner and pull posts, with horizontal brace. Use same
material as top rail for brace, and truss to line posts with 3/8-inch- diameter rod
and adjustable tightener. Provide manufacturers standard galvanized steel cap for
each end. ’

d. Concrete: Provide concrete consisting of Portland cement, ASTM C 150,
aggregates ASTM C 33, and clean water. Mix materials to obtain concrete with a
minimum 28-day compressive strength of 2500 psi. Use at least 4 sacks of cement
per cu. yd., 1-inch maximum size aggregate, maximum 3-inch slump, and 2 to 4
percent entrained air.

A.  Fabrication: Fabricate perimeter frames of gates from metal and finish to match fence
framework. Assemble gate frames by welding. Provide horizontal and vertical members to
ensure proper gate operation and attachment of fabric, hardware, and accessories.

1.

s

13

Provide same fabric as for fence. Install fabric with tension bars and bands at vertical
edges and at top and bottom edges.

Install diagonal cross-bracing consisting of 3/8-inch-diameter adjustable-length truss
rods on gates to ensure frame rigidity without sag or twist.

Extend end members of gate frames 12 inches above top member and prepare to
receive 2 strands of wire. Provide necessary clips for securing wire to extensions.

Swing Gates: Comply with ASTM F 900.
Steel: Fabricate perimeter frames of minimum 2.375-inch OD Type |

Gate Hardware: Provide hardware and accessories for each gate, galvanized per ASTM
A 153, and in accordance with the following:

a. Hinges: Size and material to suit gate size, non-lift-off type, offset to permit 180-
deg gate opening.

-b—-—Latch:—Forked type-or- plunger-bar-type-to -permit -operation-from- either-side—of -

gate, with padlock eye as integral part of latch.
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PART 3 - EXECUTION
3.1 INSTALLATION

A.  General: Install fence in compliance with ASTM F 567. Do not begin installation and erection
before final grading is completed. unless otherwise permitted.

B. Excavatlon Drill or hand-excavate (using post-hole digger) holes for posts to dlameters and
spacings indicated. in firm, undisturbed or compacted soil.

C. Setting Posts: Center and align posts in holes 4 inches above bottom of excavation. Space
maximum 10 feet o.c..

D.  Protect portion of posts above ground from concrete splatter. Place concrete around posts
and vibrate or tamp for consolidation. Check each post for vertical and top alignment, and
hold in position during placement and finishing operations.

E. Extend concrete footings 2 inches above grade and trowel to a.crown to shed water.

F.  Top Rails: Run rail continuously through line post caps, and at other posts terminating into rail
end attached to posts or post caps fabricated to receive rail. Provide expansion couplings as -
recommended by fencing manufacturer.

G. Brace Assemblies: Install braces so posts are plumb when diagonal rod is under proper
tension. .

H.  Bottom Tension Wire: Install tension wire within 2 inches of bottom of fabric before stretching
fabric and tie to each post with not less than same gage and type of wire. Pull wire taut,
without sags. Fasten fabric to tension wire with 11-gage hog rings of same material and finish
as fabric wire, spaced maximum 24 inches o.c.

I Fabric: Leave approximately 2 inches between finish grade and bottom selvage. Pull fabric
taut and tie to posts, rails. and tension wires. Install fabric on security side of fence, and
anchor to framework so that fabric remains in tension after pulling force is released.

J.  Tie Wires: Use U-shaped wire of proper length to secure fabric firmly to posts and rails with
ends twisted at least 2 full turns. Bend ends of wire to minimize hazard to persons or clothing.
Tie fabric to line posts 12 inches o.c. and to rails and braces 24 inches o.c..

K.  Fasteners: Install nuts for tension bands and hardware bolts on side of fence opposite fabric
side. Peen ends of bolts or score threads to prevent removal of nuts.

L. Gates: Install gates plumb, level, and secure for full opening without interference. Install
ground-set items in concrete for anchorage. Adjust hardware for smooth operation and
lubricate where necessary.

M. Barbed Wire: Pull wire taut and install securely to extension arms and secure to end post or
terminal arms in accordance with manufacturer’s instructions.

END OF SECTION
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SECTION 02930
TOPSOIL AND GRASS
PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes:

1. Fine grading and preparation of grass areas.

2. Furnish new topsoil.

3. Furnishing and application of fertilizer.

4.  Seeding of new grass area;.

5. Reconditioning of existing grass areas.

6. Maintenance of grass areas.

7. Replanting of unsatisfactory or damaged grass.
B.  Related Work in Other Sections:

1. Grading and excavation.

2. Submittal Requirements.‘

1.2 DESCRIPTIONS

A.  Topsoil and grass all originally grassed areas disturbed by construction and not covered by
other construction. ’

B. Recondition existing grassed areas damaged by Contractor’'s operations including storage of
materials or equipment and movement of vehicles. Also recondition grass areas where
settlement or washouts occur or where minor regrading is required.

C.  Provide erosion control in the following areas:

1. All areas to be seeded.

2. In drainage channels.

1.3 SUBMITTALS

A.  Product Certification: Submit inspection certificates required by governing authorities to
accompany shipments. For standard products submit manufacturer’s certified analysis. For

et F
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other materials submit analysis by a recognized laboratory, made in accordance with methods
established by the Association of Official Agricultural Chemists wherever applicable.

B.  Certification of Grass Seed: Submit seed vendor's certified statement for seed mixture, stating
botanical and common name: percentage by weight; and percentages of purity, germination,
and weed seed for each grass seed required.

1.4  QUALITY ASSURANCE

A.  Comply with applicable federal. state, county, and local regulations governing landscape
materials and work.

B. Employ only experienced personnel familiar with required work. Provide adequate supervision
by qualified foreman. '

1.5 DELIVERY, STORAGE. AND HANDLING
A.  Packaged Materials: Deliver packaged materials in containers showing weight; analysis, and
manufacturer’s name. Protect materials from deterioration during delivery and while stored at
site. ' -

1.6 PROJECT CONDITIONS

A Proceed with and complete grassing as rapidly as portions of site become available, working -
within seasonal limitations.

B. Coordinate with work of other sections:

1. Maintain grade stakes set by others until removal is mutually agreed upon by entities
involved.

C. Excavation: When conditions detrimental to plant growth, such as rubble fill, adverse drainage
conditions, or obstructions, are encountered, notify the Construction Manager before planting.

D. Plantiﬁg Time:
1. Grass during normal planting seasons.
2. Do not plant in frozen ground.
1.7 MAINTENANCE

A Begin maintenance immediately after each area is planted; continue maintenance until 120
days after the date when planting is substantially complete.

B.  Maintain grass by watering; fertilizing; mowing; trimming; and other operations such as rolling,
regrading, and replanting as required to establish a smooth, acceptable stand of grass.

Wéstfhghouse Environmental Management 1 4 3
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1. Basis of acceptance: At end of maintenance period, grass shall be uniform in texture,
density, and color; substantially weed-free; without gaps or bare spots; and with
vigorous growth of proper grass.

i

2. Mulch: Replace mulch in areas where mulch has been displaced. Anchor as required to
prevent displacement.

3. Watering: Keep grass areas uniformly moist as required for proper growth.

displacement of seed.

4.  Mow grass at regular intervals to maintain a maximum height of 1-1/2 inches. Do not cut
more than 1/3 of grass blade at any one mowing.

5. Control growth of weeds. Apply herbicides in accordance with manufacturer's
instructions. Remedy damage resuiting from use of herbicides.

6. Provide warning signs, barricades, or both, as required to protect new grass from traffic
damage.

PART 2 - PRODUCTS
21 TOPSOIL

A. Topsoil at Site: Verify suitability and quantity of topsoil stockpiled at site. If sufficient quantities
of suitable topsoil are not available at site, provide additional topsoil as required to complete
landscape work.

B. Topsoil: Fertile agricultural soil, typical for locality, capable of sustaining vigorous plant growth
and taken from a drained site; free of subsoil, rocks larger than 2 inches in diameter, clay, toxic
matter, plants, weeds, and roots.

22 SOIL AMENDMENTS
A.  Commercial Fertilizer: Complete fertilizer of neutral character, containing:

1. Minimum content of available plant nutrients: 12 percent nitrogen, 12 percent
phosphoric acid, and 12 percent soluble potash.

2.3 GRASS MATERIALS

A.  Grass Seed: Provide fresh, clean, new crop seed complying with tolerance for purity and
germination established.by the Association of Official Seed Analysts.

B. Grass Seed Mix:

1. Provide certified mixture as follows:

a. 30 percent by weight rough bluegrass (Poa trivialis). 1 4 4
N 4
LR e |
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b. 60 percent by weight K-31 tall fescue (Fest_uca elatior var.).
C. 10 percent by weight perennial ryegrass (Lolium perenne).
2. .Sowingrate: 3 pounds per 1000 square feet
2.4  MISCELLANEOUS LANDSCAPE MATERIALS
A Mulph: Clean, seed-free hay or thres:hed straw of wheat, rye, oats, or barley.
B.  Asphalt Emuision: ASTM D 977.
PART 3 - EXECUTION
3.1 PREPARATION
A.  Preparation for Planting:
1. Limit preparatior'1 to areas which will be planted promptly after preparation.
2. Preparation of stripped areas: Loosen subgrade to a minimum depth of 4 inches.

a. Remove stones of more than 1-1/2 inches in any dimension, sticks, .roots, rubbish
and other extraneous matter.

b. Spread topsoil to minimum depth required to meet lines, grades, and elevations
shown, allowing for light rolling and natural settlement.

3. Apply commercial fertilizer at rate of 2 pounds per 100 square feet and mix into upper 2
inches of planting soil. '

4.  Fine-grade area to smooth, even surface with loose, fine texture. Roll, rake, and drag
grass areas, removing ridges and filling depressions, as required to meet finish grades.

5. Moisten prepared areas before planting if soil is dry. Water thoroughly and allow surface
moisture to dry before planting grass. Do not create a muddy soil condition.

6. Prior to planting, restore to specified condition areas eroded or otherwise disturbed after
fine grading.

3.2 SEEDING GRADED AREAS
A.  Seeding: Sow seed using a spreader or-seeding machine. Do not seed when wind velocity
exceeds 5 miles per hour. Distribute seed evenly over entire area by sowing equal quantities in-
2 directions at right angles to each other. '

1. Do not use seed which is moldy. wet, or otherwise damaged in transit or storage.

2. Sow not less than the quantity of seed specified.
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3. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray:.
B. Hydroseeding: Use only equipment specifically designed for hydraulic seeding application.

1. Mix seed, fertilizer, and pulverized muich in water. Mix until uniformly blended into
homogeneous slurry; continue mixing during application.

2. Apply slurry uniformiy to all areas to be seeded. Rate of application as required to obtain
specified sowing rate.

3.3 RESTORING EXISTING GRASS

A. Removals: Strip diseased, contaminated, or otherwise unsatisfactory grass areas and dispose
of vegetation off site; do not bury into topsoil.

1. Remove topsoil containing foreign materials resulting from contractor's operations,
including, but not limited to, oil drippings, stone, gravel, and other construction material;
replace with new topsoil.

2. Plant grass as specified for new grass in similar areas. : -

B. Reseeding: Where substantial grass remains (but is thin), mow, rake, aerate if compacted, fill
low spots, remove humps, remove thatch, remove lumps and cultivate soil, fertilize, and seed.

1. If weeds are extensive, apply selective chemical weed killers as required.
C. Apply seed mulch if required to keep soil moist.
D.  Water newly planted areas and keep moist until new grass is established.
3.4 INSTALLATION OF MISCELLANEOUS MATERIALS
A Erosion Control:
1. Straw mulch: Spread uniform layer 1-1/2 inches thick. Apply asphalt emulsion coating
to straw at the rate of 10 to 13 gallons per 1000 square feet. Take precautions to prevent
damage or staining of structures or other plantings adjacent to muiched areas.

Immediately clean such areas where damage occurs.

END OF SECTION
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SECTION 02960

AGGREGATE TOPPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

Spec. 02902-4601
September 19, 1991
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. operations. -

1. Crushed Stone topping for ground cover.
2. Herbicide Soil Treatment.
B.  Related Work in Other Séctions:
1. ungh'grading for subgrades.
2. Crushed Stone Paving.
1.2 DESCRIPTIONS |

A. Provide aggregate topping where indicated.

B. Place topping to a uniform depth not less than 4 inches.

1.3 SUBMITTALS
A. Certifications:

1. Gradation on aggregate material.

2. United States Environmental Protection Agencies herbicide certification.

B. Sample: Submit 3 pound bag of aggregate.

1.4  JOB CONDITIONS

A.  Grade Control: Establish and maintain required lines and grades, during construction so that
the finished work is within the tolerances required by the Specified Standard.

1.5 SEQUENCING AND SCHEDULING

A Perform work only after all associated site work has been completed.

B.  Protect finished areas and promptly repair damage to aggregate topping resulting from other

S T
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PART 2 - PRODUCTS
2.1 AGGREGATE TOPPING

A.  _Crushed Stone:

1. ASTM C 33 Size No. 57.

2.2 HERBICIDES

A United States Environmental Protection Agency approved herbicide.
PART 3 - EXECUTION
3.1 INSPECTION AND PREPARATION

A Examine areas and conditions where topping is to be placed. Notify Construction Manager of
conditions detrimental to proper and timely completion of Work. Starting of work constitutes
acceptance of subgrade by the subcontractor.

B. Compact soil subgrade before placing aggregate. Finish grade the areas to receive topping
reasonably smooth with finished surfaces not more than 1.5 inches above or below the
required elevations or acceptable cross section to receive the toppping.

3.2 WEED CONTROL
A. Herbicide: Prior to grading thoroughly till to a depth of 6 inches and apply herbicide in
' quantities sufficient to insure against germination and/or growth of any plants in areas treated.
Treat earth in strict accordance with instructions of herbicide manufacturer. After surfaces
have been treated, recompact and smooth subgrade.

3.3 AGGREGATE TOPPING

A Spread material on subgrade to required depth, and rake to provide a relatively smooth top
surface not below required finish elevations.

END OF SECTION
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SECTION 09910

EXTERIOR PAINTING

"~ PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Field painting of ferrous metal items.
B. Related Work in Other Sections:
1. Shop priming.
12 DESCRIPTION

A. Paint job-fabricated ferrous surfaces, pipe sleeves, structural and/or supporting steel members
and other parts which are subject to rust or corrosion, with one coat of primer and one finish -
coat of paint. ' ‘ '

B.  Reprime shop-coated and field-coated materials or equipment which show damagé to prime
coat or evidence of corrosion and finish paint with one finish coat of paint.

'C. Prime and finish paint above grade galvanized steel with one finish coat of paint.
1.3 SUBMITTALS

A.  Product Data: Manufacturer's technical information, label analysis, and application instructions
for each material proposed for use, including solids by volume.

1. List each material and cross-reference the specific coating and finish system and
application. Identify each material by the manufacturer’s catalog number and general
classification. ’

1.4 QUALITY ASSURANCE

A.  Single-Source Responsibility: Provide primers and undercoat paint produced by the same
manufacturer as the finish coats.

B. Coordination of Work: Review other sections in which primers are provided to ensure
compatibility of the total systems for various substrates. On request, furnish information on
characteristics of finish materials to ensure use of compatible primers. . :

1. Notify the Owner’s Representative of problems anticipated using the materials specified.

C. Material Quality: Provide the manufacturer’'s best quality trade sale paint material of the .
various coating types specified. Paint material containers not displaying manufacturer's
product identification will not be acceptable. ‘
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1. Proprietary names used to designate colors or materials are not intended to imply that
products named are required or to exclude equal products of other manufacturers.

1.5 - DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials to the job site in the manufacturer's original, unopened packages and
. containers bearing manufacturer's name and label.

B.  Store materials not in use in tightly covered containers in a well-ventilated area at a minimum
ambient temperature of 45 deg F (7 deg C). Maintain containers used in storage in a clean
condition, free of foreign materials and residue.

1.6 JOB CONDITIONS

A. Apply water-based paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 50 deg F (10 deg C) and 90 deg F (32 deg C).

B. Apply solvent-thinned paints only when the temperature of surfaces to be bainted and
surrounding air temperatures are between 45 deg F (7 deg C) and 95 deg F (35 deg C).

C. Do not apply paint in snow, rain, fog, or mist, when the relative humidity exceeds 85 percent, at
temperatures less than 5 deg F (3 deg C) above the dew point, or to damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be painted are
enclosed and heated within temperature limits specified by the manufacturer during
application and drying periods.

PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A.  The Sherwin-Williams Company (S-W).
B.  PPG Industries, Pittsburgh Paints (Pittsburgh).
C. The Glidden Company (Glidden).
D. Porter Paint Co. (Porter).
2.2 PRIMERS |
A.  Universal Metal Primer: Ferrous metals on the under high-gloss alkyd enamels.

1. Sherwin-Williams: B50N6 universal metal priher.

2. Porter: 285 U-Prime Gray univérsal primer.

3.  Glidden: 5210 universal metal primer.

4, Pittsburgh: BSON6 Universal Metal Primer. -

% | 150

'Wesiinghouse Environmental Management
Company of Ohio 09910-2 C WBS 1.1.2.4.04.01




AM. Kinney, Inc. Spec. 02902-4601
Consulting Engineers September 19, 1991

ok 4372

B. = Galvanized Metal Primer: Zinc-coated (galvanized) metal surfaces:
1. S-W: Galvite B5S0W3.
2. Glidden: 5229 Glid-Guard All-Purpose Metal Primer.
3. Pittsburgh: 6-215/216 Speedhide Galvanized Steel Primer.

4.  Porter: 290 Galvanized Metal Primer.

2.3 EXTERIOR FINISH PAINT MATERIAL
A.  Alkyd Gloss Enamel: Weather-resistant high-gloss enamel for primed ferrous metal surfaces:
1. S-W: Industrial Enamel B-54 Series.
2.  Glidden: 4500 Glid-Guard Industrial Enamel.
3. Porter Paint Co.: |.A. - 94 Gloss Finish.
4, Pittsburgh: 97-601 Fast-Dry Industrial Gloss Enamel.
PART 3 - EXECUTION
3.1 EXAMINATION
A.  Examine substrates and conditions under which painting will be performed for compliance with

requirements for application of paint. Do not begin paint application until unsatisfactory
conditions have been corrected. ‘

1. Start of painting will be construed as the Applicator's acceptance of surfaces and
conditions within a particular area.

3.2 PREPARATION

A.  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and
similar items in place that are not to be painted, or provide surface-applied protection prior to
surface preparation and painting. Remove these items if necessary for complete painting of
the items and adjacent surfaces. Following completion of painting operations in each space or
area, have items reinstalled by workers skilled in the trades involved.

1. Clean surfaces before applying paint or surface treatments. Remove oil and grease prior
to cleaning. Schedule cleaning and painting so that dust and other contaminants from
the cleaning process will not fall on wet, newly painted surfaces.

B.  Surface Preparation: Clean and prepare surfaces to be painted in accordance with the
- - - manufacturer's-instructions for-each particular-substrate condition and as'specified. "~ - =~ 77
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1. Provide barrier coats over incompatible primers or remove and reprime. Notify Owner's
Representative in writing of problems anticipated with using the specified finish-coat
material with substrates primed by others.

2.  Ferrous Metals: Clean nongaivanized ferrous-metal surfaces that have not been shop
coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use
solvent or mechanical cleaning methods that comply with recommendations of the Steel
Structures Painting Council.

a. Touch up bare areas and shop-applied prime coats that have been damaged.
Wire-brush, clean with solvents recommended by the paint manufacturer, and
touch up with the same primer as the shop coat.

3. Galvanized Surfaces: Clean galvanized surfaces with non- petroleum-based solvents so
that the surface is free of oil and. surface contaminants. Remove pretreatment from
galvanized sheet metal fabricated from coil stock by mechanical methods.

C. Materials Preparation: Carefully mix and prepare paint materials in accordance with
manufacturer’s directions. :

1. Maintain containers used in muxmg and appllcanon of paint in a clean condition, free of
foreign materials and residue.

2. Stir material before application to produce a mixture of uniform density; stir as required
during application. Do not stir surface film into material. Remove film and, if necessary,
strain material before using.

3. Use only thinners approved by the paint manufacturer, and only within recommended
limits.

33 APPLICATION

A.  Apply paint in accordance with manufacturer's directions. Use applicators and techniques
best suited for substrate and type of material being applied. _

B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental
to formation of a durable paint film.

1. The number of coats and film thickness required is the same regardless of the
application method. Do not apply succeeding coats until the previous coat has cured as
recommended by the manufacturer. Sand between applications where sanding is
required to produce an even smooth surface in accordance with the manufacturer's
directions. .

2.  Apply additional coats when undercoats, or other conditions show through final coat of
paint until paint film is of uniform finish, color, and appearance and to ensure that
surfaces, including edges, corners, crevices, welds, and exposed fasteners, receive adry-
film thickness equivalent to that of flat surfaces.

Westinghouse Environmental Management L
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Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or
otherwise prepared for painting as soon as practicable after preparation and before
subsequent surface deterioration.

1. Allow sufficient time between successive coats to permit proper drying. Do not recoat
until paint has dried to where it feels firm, and does not deform or feel sticky under
moderate thumb pressure and where application of another coat of paint does not cause
lifting or loss of adhesion of the undercoat. :

"Minimum ~Coating ~ Thickness: =~ Apply materials at not less than the manufacturer's

recommended spreading rate. Provide a total dry film thlckness of the entire system as
recommended by the manufacturer.

Prime Coats: . Before application of finish coats, apply a prime coat of material as
recommended by the manufacturer to material that is required to be painted or finished and
has not been prime coated by others. Recoat primed and sealed surfaces where evidence of
suction spots or unsealed areas in first coat appears, to assure a finish coat with no burn
through or other defects due to'insufficient sealing.

Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of
uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush
marks, runs, sags, ropiness, or other surface imperfections will not be acceptable.

3.4 CLEANING

A

Cleanup: At the end of each work day, remove empty cans, rags, rubbish, and other discarded
paint materials from the site.

Upon completion of painting, clean glass and paint-spattered surfaces. Remove spattered
paint by washing and scraping, using care not to scratch or damage adjacent finished
surfaces.

3.5 PROTECTION

A

Protect work of other trades, whether to be painted or not, against damage by painting.
Correct damage by cleaning, repairing or replacing, and repainting, as acceptable to Owner's
Representative.

Provide “wet paint" signs to protect newly painted finishes. Remove temporary protective
wrappings provided by others for protection of their work after completion of palntlng
operations.

1. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces. :

END OF SECTION
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SECTION 15050
GENERAL MECHANICAL WORK REQUIREMENTS
PART 1 - GENERAL
1.1 DESCRIPTION OF WORK

A.  The requirements of this section, as applicable, form a part of all sections of Division 15.

1.2 CODES AND STANDARDS

A In addition to compliance with state and local codes, laws and ordinances, -equipment,
materials and work to conform to applicable standards of ANSI, local utility companies and
other authorities or agencies to which specific reference is made.

B.  Where contract drawings and/or specifications are more strict than, or indicate additional work
not required by specified authorities, agencies or any law or ordinance, then contract drawings
and specifications govern.

C. Provide equipment and materials having features and characteristics as required so that the

completed facilities comply with all applicable safety requirements, including Federal

Occupational Safety and Health Act Standards.

1.3 MANUFACTURERS’ NAMES

A. Listing of a manufacturer's name does not constitute acceptance of that manufacturer's
product uniess it complies with the standards and detail specifications relating thereto.
Deviations in standards and details are to be noted at the time of proposal in accordance with
the requirements for suSstitutfons.

1.4 QUALITY ASSURANCE

A.  Subcontractor's quality-assurance program to be submitted for approval prior to fabrication,
and to include a quality assyrance plan, which outlines inspection and test plans, process
controls, nondestructive examination, cleaning procedures, reports, records, identification of
nonconforming condition, cohtrol of purchased material, control of special processes, and a
handling and shipping procedure. (Refer to Section 01100 of these specifications for standard
requirements for FEMP suppliers.) : :

B.  The Construction Manager to be provided the opportunity to witness any and all tests specified
herein. Seven days’ notice to be provided to the Construction Manager for all tests.

1.5 TEST REPORTS

A. The Subcontractor to submit a completed report on all tests within one week of test

———completion;—Repoﬂs—to-be-CompIet_ed-on—tests.—submitted—'for-approval;—and-approved-by-the
Construction Manager.
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1.6 SUBMITTALS
A Shop drawings to include ail performance data, operating sound level data, characteristic
curve, equipment numbers, equipment weight, purchase order number, material sizes, material
thicknesses, dimensions, material types, piping and electrical connection locations, wiring
diagrams, and operating data. See reference for standard requirements for FEMP suppliers.

B.  All shop drawings to be approved by the Construction Manager prior to construction or
fabrication.

C. Referto Section 01100 for additional information and requirements regarding submittals.
PART 2 - PRODUCTS
2.1 PIPING HANGERS AND SUPPORTS
A.  General:
1. Unless otherwise specified, hangers and supports to be Grinnell of Figure Numbers
specified, or equivalent Fee & Mason, B-Line, Carpenter & Paterson, or approved equal.
All hangers and supports to be galvanized steel, cadmium plated or stainless steel.
(Perforated steel straps will not be permitted.)

B. Materials:

1. Steel pipe - 2 inches and smaller, adjustable steel swivel ring hanger, Grinnell Figure 269.
2-1/2 inches and larger, adjustable steel Clevis hanger, Grinnell Figure 260,

2 Supports at walls or columns to be cast-iron or steel brackets, Grinnell Figure 194, 195 or
199. :

3.  Hanger rods to be steel, ASTM A 36 or A 307, with sizes corresponding to tappings in
hangers. Cadmium plated finish.

4. Insulation protection saddles to be similar to Grinnell Figure 161. Manufacturers Figure

Number specified is for 1-1/2 inch thick insulation. Select saddle for full insulation
thickness as specified. Prime painted or cadmium plated finish. '

22 PIPE SLEEVES .
A.  Pipe sleeves to be steel pipe, standard weight.
| 2.3 SLEEVE SEALS
A.  Sleeve seals to be of the typelspeciﬁed for the location indicated.

B. Where piping passes through sleeves in exterior walis below grade, use Thunderline "Link-
Seal", or approved equal, modular mechanical type seal assembly.

1 l. ﬂ . . . - \ 1 5 5
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2.4 BUILDING ATTACHMENTS

A.  For securing piping hangers and supports to building construction, attachments to be in
accordance with the following:

1. For suspension from existing concrete, provide Phillips series S or series F self-drilling
expansion anchors or series JS stud anchors, or approved equal. Anchor sizes to be
selected by limiting the applied load to 10 percent or less of manufacturer’'s published
pullout ratings.

2. For suspension from masonry, provide expansion shields, toggle bolts, or lag screws.
25 MISCELLANEQUS MATERIALS
A.  Steel plates, shaped and bars, and connections to be in accordance with provisions of AISC
“Specifications for the Design, Fabncatlon and Erection of Structural Steel for Buildings,” where
applicable.

B. Structural steel to be in accordance with ASTM A36.

C. Threaded rods, machine bolts. nuts and washers to be in accordance wnth ASTM A307 Grade
7, cadmium plated. :

D.  Allferrous supporting materials located outdoors to be galvanized.
2.6 PRIME PAINT
A.  Universal Metal Primer: Ferrous metals on the under high-gloss alkyd enamels.
1. Sherwin-Williams: BS0NZ6 universal metal primer.
2. Porter: 295 U-Prime Gray universal primer.
3.  Glidden: 5210 universal metal primer.
4.  Pittsburgh: 97-682 Multi-prime MetaI.Primer.
2.7 UNDERGROUND PIPE MARKERS
A.  Underground pipe markers to be permanent, bright-colored, continuous-printed plastic tape,

intended for direct-burial service, not less than 6 inches wide by 4 mils thick. Printing on tape
to accurately indicate type of buried pipe service.
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PART 3 - EXECUTION
3.1 GENERAL PIPING REQUIREMENTS
A General:
1 Cut pipes accurately to measurements established at job. Install piping without
springing or forcing. Instail exposed pipes parallel to building lines. Install vertical pipes
plumb. Offset piping to avoid structural and other interferences. ‘Allow ample space

around piping for insulation.

2. Where detailed method of installing work is not indicated, install as directed, and in
accordance with manufacturer’'s recommendations.

3. Use standard pipe fittings for making changes in direction of piping.

4, Support piping close to equipment connections so welght of pipe will not be borne by
equipment.

5. Repair promptly leaks which develop. If leaks develop after insulation is applied, replace
insulation in original condition, and paint as necessary to complete repair.

B. Screwed joints:

1. Cut ends of pipe square, ream ends and remove burrs. Provide clean and sharp taper
pipe threads conforming to ANSI B1.20.1.

2. Pull joints up tight using teflon tape applied to male threads. clean and paint exposed
threads of cold service ferrous piping with Koppers Bitumastic No. 50, or approved
equal, immediately after installation.

C. - Flanged joints:

1. Use flanged fittings and connections only where indicated, and at flanged valves and
equipment. Provide companion flanges as required.

2. In each ﬂanged joint, provide gasket of type indicated in applicable piping system
material schedules.

3. Inany location where a flange is to be boited to a flat-faced 125 psi cast-iron flange, use
flat-face companion flange with full-face gasket in lieu of a cut ring gasket.

4.  Use carbon steel, heavy hex head bolts, cadmium plated, ASTM A 307, Grade B, with
standard heavy semifinished hexagon nuts. Threads to conform to ANSI B1.1, coarse
thread series, Class 2 fit. '

5. Apply antiseize thread lubricant compound on bolts. when making up joints. Nuts to be
uniformly tightened using sufficient torque to prevent leaks without overstressing bolts.

et
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D. Solder joints:

1. Cut ends of tubing square, ream ends and remove burrs. Sand clean contact surfaces.
Use solder specified under piping system material schedules, applied in strict.
accordance with instructions of fitting manufacturer, with flux recommended by solder
manufacturer for each service.

3.2 UNIONS

A—1Install—unions—in—screwed—piping—at—intervals—and—locations—where—they—will —facilitate
disconnection of piping and vaives, and at other locations indicated.

3.3 PIPE WELDING

A.  Connect by welding all piping, fittings, flanges, and weld-end appurtenances for services for
which butt welding is indicated in the piping system material schedules.

B. Doall weldmg in accordance with applicable ANSI codes for pressure piping or wnth any state
or local code requirements which supersede it.

C. Use welding rod of analysis to match pipe.

D. Welding must be done by acceptable qualified welders. Before doing any pipe welding,
submit, for each welder, certification of compliance with Section X "Welding and Brazing
Qualifications of the ASME Boiler and Pressure Vessel Code." Certification to consist of ASME
form QW-484 "Record of Welder or Welding Operator Qualification Tests,” completed by a
recognized testing laboratory for the welding process, procedures and materials to be used in
the fabrication of piping on this project. Qualification certificates must not be more than one
year old. :

3.4 PIPING HANGERS AND SUPPORTS

A. Provide all hangers, supports and bracing required for piping. Select hangers; supports and
bracing using a minimum safety factor of five. Calcuiate loads for operating weight or for
weight during hydrostatic pressure test, whichever is greater. All hangers and supports to be
designed for use in Seismic Zone 2.

B.  Supports at walls or columns to be properly selected to support weight suspended.

C. For insulated piping, provide hanger and support materials similar to those for uninsulated
pipe, but with the requirements specified hereinafter.

1. For insulated piping specified in Section 15250 to be sealed for a vaporproof installation,
' size hanger ring to fit outside of insulation. Provide minimum 18 gage galvanized steel
insulation protection shields outside of insulation finish, minimum 12 inches long,
centered on hanger, and covering lower 1/3 of the insulation. A circumferential insert of
foam_glass._pipe_insulation for_each_hanger is_to_be_furnished_under_Section. 15250_for

installation under Section 15400.
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D. Unless otherwise indicated, maximum hanger and support spacing to be as foliows:

Pipe size, , Hanger spacing,
Inches ’ Feet (maximum)

1-1/4 and smaller ' 7

1-1/210.2-1/2 : 10

3 ‘ 12

4and5 . 14

6 17
3.5 PIPE SLEEVES

A.  Provide sleeves of the types indicated, centered on pipes through walls, in accordance with the
following: .

1. Infinished areas where piping is not insulated beyond the sleeve, size sleeve as specified
for bare pipe. ' '

B.  Provide pipe sleeve as follows:
1. Steel pipe sleeves for exterior walls above grade.
3.6 SLEEVE SEALS

A. Where‘piping passes through sleeves in exterior walls above grade, close the annular space
between piping and sleeves with modular mechanical type seal assembly. Each seal assembly
to be sized as recommended by the manufacturer to fit the pipe and sleeve.

3.7 DIRTIN PIPING

A.  Remove dirt, welding spatter, and other substances from pipe, fittings, valves, flanges, and
similar items before installation to avoid injury to valves or equipment caused by foreign
substances in piping system. Clean out and repair, or replace, such damaged materials as
directed by the Construction Manager.

3.8 INSTALLATION OF UNDERGROUND PIPING
A..  General:
1. Excavation and backfilling is specified in Section 02221, Trenching for Utilities.

2 Drawings indicate approximate location of known existing utility lines and other possible
interferences. Where any interference, whether or not shown, is encountered, proceed
as indicated or directed. :

3.  When measured from final grade, depth of bury or cover over underground construction
to be not less than the following, uniess otherwise indicated:

- Well water mains: 48 Inch depth. -

\h»»io . ) . 1\)9
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B. Pipelaying:

1. Provide firm bed, compacted and of materials specified herein. Shape bedding to
provide a uniformly and continuous bearing and support along the entire length of the

pipe.

2. Inspect and clean pipes before lowering into trenches. Lay to uniform grade between
elevations shown. Use electronic beam to establish vertical and horizontal control.
T T T T T T 307 T Close open” ends” of “piping “during “construction, when ‘directed by “the- Constructon=—
Manager, by approved means, to. prevent earth entering lines. Close stub ends of lines
and unused openings in fittings. When pipe laying is not in progress, open end of pipe is
to be closed with water tight plugs. If ground or rain water rises in trench, such plugs to
remain in place until water is pumped from trench.

4. Provide concrete thrust blocks at all tees, plugs, or bends, to resist any thrust that may
be encountered. Thrust blocks to be in accordance with the latest edition of NFPA
Standard No. 24. Install thrust blocks between solid ground and the fittings so that the
joints will be accessible for inspection and repair.

5. Do not backfill until piping has been inspected and tested as specified under Section
15990. Where required to hold pipe firmly in trench during testing, place backfill over
center of each length of pipe keeping joints exposed.

3.9 PROTECTION

A.  Protect piping and equipment at all times against entrance of dirt and moisture and injury to
pipe joints or equipment surfaces during construction by means of caps, plugs, canvas or
plastic covers.

B. During shipment, and before and during erection, protect materials and equipment from
weather damage. Keep materials and equipment off ground by means of wood blocks or
skids. Take all necessary measures to prevent rusting or binding of internal parts of rotating
equipment. ‘

3.10 FIELD CONDITIONS

_A.  The various trades involved in the project must properly coordinate their work to fit available
space. If there is any question as to where system components should be located so that the
work of other trades can be properly instalied, meet and discuss such questions with the other
trades involved, jointly prepare sketches or coordination drawings if necessary, and otherwise
coordinate the work. Any work installed in such locations as to prevent other trades from
installing their work with reasonable convenience must be relocated without increase in the
contract price. '

B. Drawings indicate desired position of equipment and routing of piping and conduits. If field

- -—--- . .- conditions are. encountered..which make.arrangements. indicated impractical or impossible,

- submit request for deviation in writing, with drawings if required to clarify request. Do not
proceed until request is accepted and authorized in writing.
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3.11 RESTORATION OF EXISTING FACILITIES
A. Replace and restore to their original undamaged condition, all facilities of every description

damaged or disturbed during progress of work. Such replacement or restoration applies to
both surface and subsurface installations and materials. Match existing installations.

3.12 SHOP PAINTING
A. General:

1. Clean surfaces to remove all dirt, oil, grease, dust, scale and foreign matter before
applying paint. :

2. Items not to be prime painted:

Factory finished surfaces unless furnished as part of unitary assembly
Stainless steel surfaces

Plated surfaces

Inside of pipes, conduits and electrical devices

Wearing and machine finished surfaces

Poo oo

B. Shop-fabricated or manufactured equipment and materials:

1. Prior to shipment to the job and unless factory finish is specified, clean and prime paint
all ferrous surfaces, including black steel piping, with one coat of primer.

2. If prior painting is not part of manufacturer's standard procedure, prime paint surfaces as
hereinafter specified for field-painted items.

3.13 APPEARANCE
A.  Give special attention to the appearance of work exposed to view. In general, install materials
and devices in accordance with the requirements specified hereinafter and as otherwise
required to give a pleasing appearance.

B. Where appropriate, install materials and devices parallel or perpendicular to the building lines.

C. Where installation height is not indicated or where there is any question as to the appearance
of the installation, locate devices as directed.

3.14 UNDERGROUND PIPE MARKERS

A. During backfiling of exterior underground piping, provide continuous underground line
markers located directly over buried line at 6 to 8 inches below finished grade.

END OF SECTION
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' ' SECTION 15250 4 3 7 2
INSULATION |
PART 1 - GENERAL
1.1 GENERAL REQUIREMENTS

A.  Applicable provisions of Section 15050 form a part of this Section.

1.2 DESCRIPTION OF WORK

A.  Furnish all labor, materials and equipment, and do all work necessary for the complete
installation of insulation work as specified hereinafter.

PART 2 - PRODUCTS
2.1 MATERIALS - GENERAL

A.  Where pipe insulation is specified hereafter to be sealed for a vaporproof installation, furnish a.
circumferential insert of foam glass pipe insulation, for installation at each pipe hanger,
equivalent to thickness scheduled hereinafter, complete with vapor barrier jacket. Insert to be
same length as the insulation protection shield. Vapor barrier jacket to overlap the adjoining
insulation a minimum of 2 inches. Pipe hangers and insulation protection shields are specified
in Section 15050 and are to be provided under Section 15400.

B. Factory-applied all purpose jacket specified hereinafter to be UL-Rated white kraft bonded to
aluminum foil and reinforced with fiber glass yarn. Kraft to be treated with permanent flame
and smoke retardant and treated to prevent corrosion of foil. Mullen bursting strength to be
not less than 70 PSI| when tested in accordance with ASTM.D 774. Permeability rating to be
0.02 when tested in ac€ordance with ASTM E 96, procedure A.

C. Field-applied plastic jacket sheets: Ceel-Co "Ceel-Tite" 300 series, or approved equal,
ultraviolet resistant, tharmogplastic; minimum 0.030 inch thick. Color to be gloss white.

D. Field-applied Stainless steel’jacket: 0.020 inch thick stainless steel with screwed or seif-
locking longitudinal seam, butt type circumferential joints, and butt joint sealing strips having
an integral weatherproof mastic.

2.2 CLASS 2 SURFACES
A, Senvice:
1. Well water piping outdoors, aboveground, starting at a point 12 inches above grade.

B. . Materials:

1. Manville, Certain-Teed, Knauf, Owens-Corning Fiberglas, or approved equal, glass fiber
insulation in one-piece molded sections, nominal 4 pounds per cubic foot density, 2
inches thick. - '
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Factory-applied jacket:

1. All purpose jacket.

2.3 CLASS 3 SURFACES

A

B.

C.

Service:
1. Well water piping from a point 3 feet below grade to a point 12 inches above gradé.
Materials:

1., Pittsburgh Corning, or approved equal, premaolded cellular glass pipe insulation, 2 inches
thick.

Factory-applied jacket:

1. All purpose jacket.

PART 3 - EXECUTION

3.1  GENERAL WORKMANSHIP

A.

D.

E.

Install insulation in strict accordance with manufacturer's recommendations and these
specifications. In cases of conflict, these project specifications govern.

Apply insulation only after pipes and equipmeht have been tested and proved tight as
specified, are thoroughly clean ‘and dry, and show no evidence of leakage. Notify the
Construction Manager immediately if leaks are found.

Butt adjoining sections of all insulation firmly together. Cut, miter and shape insulation to
insure close fit, eliminating cracks and voids.

Do not use staples or other penetrating devices on any insulation, uniess otherwise specified.

Insulation jackets installed outdoors to be completely weatherproof.

3.2 INSTALLATION OF CLASS 2 INSULATION

A.

B.

% o "x-
'3 i .4 - .
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Seal insulation for a vaporproof installation.

Seal longitudinal seams of jacket with Foster 85-75, Childers CP-82, or approved equal, vapor
barrier adhesive. Seal circumferential joints with 3 inch wide factory- furnished vapor barrier
butt sealing strips adhered with the same vapor barrier adhesive.

Seal ends of pipe insulation at flanges and vaives and at intervals of not more than 21 feet with
Foster 30-35, Childers CP-30, or approved equal, vapor barrier coating. :

At each insulation protection shield location, provide vapor seal usung Foster 95-49, Childers

1(‘3

~CP-76, or approved equal, vapor barrier sealant.
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E. Insulate flanges, fittings, valves, strainers and other miscellaneous piping specialties with

blanket insulation or fabricated insulation blocks and shapes of material and thickness
specified for adjacent insulation. Wire or tape insulation in place.

F.  Field finish to be as follows:
1. All straight runs of insulation to have an outer stainless steel weatherproof jacket.

2. Place longitudinal seam of weatherproof jacket at either 4 or 8 o'clock, approximately,

position to shed water. Secure in place with™ stainless™steel"bands—18-incheson—
center. '

3. Over flanges, fittings, valves, and other miscellaneous piping specialties, apply 0.020
inch thick stainless steel jacket with weatherproof banding strips at joints. Elbows to be
factory-fabricated two-piece preshaped or three-piece miter. Seal all joints with Foster
95-44, Childers CP-76, or approved equal, weatherproof sealant.

3.3 INSTALLATION OF CLASS 3 INSULATION

A.  Seal insulation for a vaporproof installation.

B. Seal all butt joints and longitudinal seams with Pittsburgh Corning Pittseal 444, or approved
equal, sealant, in accordance with manufacturer’s recommendations for the temperature of the
pipe being insulated.

C.. Seal longitudinal seams of jacket with Pittsburgh Corning Pittseal 222 FR, or approved equal,
adhesive. Seal circumferential joints with 3 inch wide factory-furnished butt sealing strips
adhered with Pittsburgh Corning Pittseal 222 FR, or approved equal, adhesive. -

D. Field finish to be as follows:

1. Apply plastic jacket sheets over all piping. Lap all seams and joints a minimum of 1 inch.

Apply solvent weld adhesive continuously in all laps. Smooth excess adhesive to
produce an even fillet. Plastic jacket to be sealed for a water tight installation.

END OF SECTION
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SECTION 15400
PIPING SYSTEM
PART 1 - GENERAL
1.1 GENERAL REQUIREMENTS
A. | Applicable provisions of Sections 15050 and 15990 form a part of this section.

1.2  DESCRIPTION OF WORK

A.  Work specified under this section:

1. Furnish all labor, materials and equipment, and do all work necessary for the complete
installation of piping system work as specified hereinafter and as shown on the drawings.

2. In general, work under this Section includes:

Aboveground well water piping : -
Underground well water piping

Well pumps

Pitless well heads

Flushing and cleaning

Sterilization

Underground pipe markers

Prime painting

Tests and adjustments

—T@ e apow

B. Related Work Specified under Other Sections:

1. Water wells.

2. Excavation and backfilling.

3. Insulation.

4.  Concrete.

1.3 DESCRIPTION OF SYSTEMS
A.  New water supply for Albright & Wilson Americas, Inc. (AWA):

1. Two new pitless type wells with submersible pumps and undérground discharges to
supply 175 gpm each with one pump operating, or 250 gpm combined, to the AWA plant
by means of a new 6 inch underground main. After entering the plant site the line to be

N . .—_ ... _.__continued underground to the northeast corner of the water building. At that point the

line to be routed above ground along the east wall of the water building to a tie-in point
within the water building. The above ground portion of the line to be new 4 inch

- “ 3 ‘1 8 5
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insulated piping. Shut-off valves and pressure reducing valved to be provided in the new
line upstream of the tie-in point.

B.  New water supply for Delta Steel (DS):

1. New pitless type well with submersible pump and underground discharge to supply 50
gpm of well water to the Delta Steel Facility by means of a new 4 inch underground main.

PART 2 - PRODUCTS
21  WELL WATER PUMP
A. General:

1. Peerless Model as scheduled, motor-driven, submersible turbine, multi stage, deep well
pumps, or equivalent Worthington, Bryon-Jackson, or approved equal.

B.  Operating conditions (each pump):

1. Pumps to be suitable for operation under the following conditions:

Unit Designation AWA-1 and AWA-2 DS-1

Peerless Model No. - 6LB - BWS-L

Capacity - 125 gpm 50 gpm

Pump setting depth 155 feet 155 feet

Total dynamic head 300 feet To Be Determined
Standing water level below top of well 86 feet 86 feet

Speed, maximum 3,460 rpm 3,460 rpm
Number of stages 5 To Be Determined
Size of Wells (Inside Diameter) - 10 inches . 10 inches

C.  Pump bowl assemblies:

1. Cast-iron, with vitreou‘s enameled flow passages for fype 6LB pumps, each intermediate
bow! assembly to have a bronze bearing and a neoprene bearing to support the impeller
shaft.

D. Impellers:
1. Bronze, statically and dynamically balanced, with Type.416 stainless steel shatt.
E. Pump motor coupling:
1.  Type 416 stainless steel.
F.  Motor:
1.  Submersible type with Type 416 stainiess steel shaft and stainless steel fastenings where

exposed to well water. Motor to be 460 volts, 3-phase, 60 hz.
Sy _
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G. Interconnector:

1. Cast-iron, to couple bowl assembly to the motor, and to include bronze sleeve bearing
and a corrosion resistant suction screen. Bearing to have a labyrinth type sand slinger.
Interconnector to completely enclose the upper motor end.

H. Submersible cable:

1. Cable to be three separate conductors, jacketed and included in a single jacket
© 7 Tassembly. Cableto be supported fromthecolumn: T T

2.2 PITLESS WELL HEADS

A.  Baker "Monitor PS" 10 inch pitless well head for submersible pump, or approved equal. Units
to include watertight well cap, O-ring seal protection, lift-out bail, hold down hooks, protected
screen vent, and support rings.

2.3 PRESSURE REDUCING VALVE

A.  Clayton 90G-01, or approved equal, 2-1/2 inch size, 75 psig outlet pressure, 250 gpm flow rate, -
125 pound cast-iron body, single seated, hydraulically operated, pilot controlled diaphragm
type globe style valve with stainless steel trim. The pilot control to be direct acting, adjustable,
spring loaded, normally open, diaphragm type and to include a fixed orifice.

24 PRESSURE SWITCH

A.  Mercoid Model No. DA-41-153-9E, or approved equal, with Type 316 stainless steel bourdon
tube actuating a mercury switch. Switch to be rated 4 amps at 120 volts and to have
deadband adjustable up to a maximum of 100 percent of switch range. Switch to have
calibrated dial and two pointers indicating set and reset points and have visible on/off
indication. Set points to be adjustable without removing switch cover or shutting down the
system.

2.5 PRESSURE INDICATORS (GAGES)

A.  Ashcroft No. 1220A, 4-1/2 inch dial, phenolic case, or equivalent Palmer, Marshalltown,
Weksler, Treice, or approval equal. Scale range, approximately double the operating pressure.

B. Pulsation Dampener: |

1. Ashcroft No. 1/4-11068B, or approved equal, with corrosion resistant porous metal disc.
Disc material to be selected for fluid served and pressure rating.

C. Needle valve:

1. Provide brass bar stock blunt needle valve, Dragon Model 100, W. H. Bolton No. 250 FF, -
- - —-or approved equal, with 1/4 female. NPT .on each end.
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26 !;’RESSURE-RELIEFVALVE
A.  Clayton Model 50-01, or equivalent Farris, Crosby, Kunkle, or approved equal.
B.  Description:

1. Setto relieve at 100 psig.

2. Size: Angle 1-1/2" screwed.

3. Pressure Rating: 125 Class - 175 Max.

4. - Flow Rate: 125 gpm normal to 280 gpm maximum.

2.7 PIPING SYSTEM MATERIALS
A General:

1. Provide piping system materials for services as specified in schedules hereinafter.

2. Provide valves of Manufacturer's Numbers designated in schedules hereinafter, or
approved equal. Refer to other subsections in this section and to drawings for valves
furnished with equipment, or for special valve requirements and exceptions to valve
types specified in the schedules.

B.  Aboveground well water:

1. 2 Inches and smaller (Sample line):

a. Pipe: Galvanized steel, Schedule 40, ASTM A 53
b. Joints: | Screwed
“¢. Fittings: Malleable iron, 150 pounds, screwed; ANS| B16.3
d. \Valves: Ball valves - screwed ends, 2,000 pounds, carbon steel body,

two-piece design, chrome-plated carbon steel ball and stem,
reinforced Teflon seats and seals, Nibco Figure T-560-CS-R-25-
FS, Milwaukee No. BA-170S or Stockham Figure S-2120CS2-R-T

2.  2-1/2Inches and larger:

a. Pipe: Black steel, Schedule 40, ASTM A 53

b. Joints: Butt weld.

c.  Fittings: Standard wéight steel, butt weld

d.” Flanges: Forged steel, 150 pound, raiséd face welding neck, ANSI B16.5

Gt | | | 168
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e.  Gaskets: Garlock "Blue-gard", or approved equal, 1/16 inch, cut ring

f. Valves: Gate valves - flanged ends, 125 pound, cast-iron body, bronze

mounted, bolted bonnet, OS&Y, solid wedge, renewable seat,
Powell Figure 1793, Stockham Figure G-623, NleO Flgure
F-617-0 or Milwaukee Model F-2885

C. Underground well water:

1.  Pipe: Polyethylene P 34CH compound, PE 3408, SDR™9, ASTM™D 1248, Type I,
Class C, Category 5, Grade P34, NSF approved

2.  Joints: 1-1/2 inches and smaller, socket fu5|on heat 1omed 2 inches and larger, butt
fusion heat joined

3. Fittings:

a. 1-1/2 inches and smaller, socket type molded from material to match pipe, ASTM
D 2683

b. 2 inches through 4 inches, butt type molded from material to match pipe, ASTM

D 3261

c. 6 inches and larger, butt type shop fabricated from same material as pipe, ASTM
D 1248

4.  Flanges: Ductile iron, 125 pound, lap joint, AWWA C 207, Class D. Use flanges only
for mating with valves, and where shown on the drawings

5. Gaskets: Neoprene, 1/8 inch, full faced

6. Valves: Balancing valves - eccentric plug valves, flanged ends, 175 pound WWP,
cast-iron body, stainless steel seats Buna-N coated cast-iron plug, 2 inch
square operating nut, Clow-Figure F-5412, or approved equal. Provide each
valve with two-piece valve box. Provide two tee-handled operating wrenches
of length suitable for valve depth.

Check valves - Globe style, non-slam spring loaded type, flanged ends, fiat
faced, 125 pound, cast-iron body, bronze disc and seat, Buna-N seals,
stainless steel trim, Mueller No. 105M-AP

7. Polyethylene piping, fittings and appurtenances to be by the same manufacturer, of
identical virgin material, and to have a cell classification in accordance with ASTM D
3350. The minimum hydrostatic design basis to be 1,600 psig at 73.4 degree F and 800
psig at 140 degree F per ASTM D 2387 and validated in accordance with Plastic Pipe
Institute PPt TR-3. The pipe to have tensile strength at yield point per ASTM D 638 of a

- —— - - - - ———nominal molecular-weight average-of-300,000. -Piping-materials to-be-Plexco; Driscopipe, -—— -

or approved equal.
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8. Piping to have four co-extruded equally spaced blue stripes into the pipe outside surface.
The stripping material to be the same as the pipe material except for color.

9. Miltered fittings to be fully pressure rated. A 90 degree elbow to have five segments and
a 45 degree elbow to have 3 segments.

2.8 SAMPLING PIT

A.  Steel pipe; Armco "Hel-Corr", or approved equal, corrugated metal pipe, 16 gage, hot-dip
galvanized after fabrication and coated with bituminous material not less than 0.05 inch thick.

29  POST INDICATOR VALVES

A.  Waterous Series 500, or equivalent Stockham, M & H, Kennedy, or approved equal, flanged
ends, 175 pound WWP, cast-iron body, bronze mounted, rubber coated cast-iron wedge,
epoxy coated inside and out, non-rising stem, 2 inch square operating nut. Provide Waterous
No. A-240 indicator post, or approved equal, with target to show if valve is open or shut.
Provide post indicator extension, if required, length as required for depth of bury. Provide
minimum of two wrench handles.

PART 3 - EXECUTION

3.1 PIPING

A. Provide piping, fittings, flanges, valves, and other miscellaneous piping products of sizes,
types, pressure ratings, and temperature ratings indicated, and in accordance with the piping
system material schedules.

B.  Piping, fitting, flanges, valves and miscellaneous appurtenances to be installed in accordance
with the requirements of Section 15050. In addition, polyethylene piping systems to be
installed in accordance with the following:

1. Polyethylene pipe and fittings to be heat joined using the butt fusion method as specified
herein in accordance with applicable requirements of ASTM D 2675, and the
manufacturer's recommendations. No extrudate welding is to be used. ‘

2.  The Polyethylene pipe and fitting manufacturer to perform the requirements as follows:

a. Provide a qualified fusion instructor to train a maximum of two designated fusion
operators from the Subcontractor’'s personnel. Fusions to only be performed by
operators who have been approved and trained by the manufacturer, or the
fusions are to be performed by the manufacturer’s fusion technicians.

b.  Provide fusion equipment that is in good working order. Fusion equipment to have
suitable quick release, no contamination on surfaces of the heater faces.

c. Provide a qualified representative to visually inspect and mark each fusion bead
prior to installation of the pipe and fittings.

BT L ]
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3.24 PRESSURE INDICATORS (éAGES)
A.  Provide pressure indicators at locations as indicated, located so as to be easily read.
B.  Provide each pressure indicator with neédle valve and pﬁlsation dampener.

33 FLUSHING AND CLEANING PIPING

A.  Atfter all piping and equipment have been installed and tested as specified in Section 15990,

3.4 STERILIZATION OF WELL WATER PIPING

—and-before-any-operating-tests;-clean-and-flush-well-water-piping-as-described-herein.._Provide-
all necessary temporary equipment required for cleaning and flushing including pumps,
strainers, valves, pipe, fittings, drains and hoses.

B.  Flush with clean water. Flush all underground piping with water at the flow rate designated in
NFPA Standard No. 24. Flush all aboveground piping using sufficient water to produce a
minimum water velocity of 2.5 feet per second through piping being flushed. Continue flushing
until discharged water shows no discolorations. Drain at low points. Leave piping drained in
preparation for sterilization as hereinafter specified.

A. . After well water piping has been cleaned and flushed as specified hereinbefore, and before
connecting to the wells, sterilize the piping with chlorine in manner specified herein, as
required to conform to requirements of AWWA Standard C651 and Board of Health having
jurisdiction.

B. Use sodium hypochlorite or liquid chiorine, conforming respectively to AWWA Standards B300
and B301, introduced into piping in quantities required to provide a concentration of chlorine of
not less than 50 parts per million. Open and close valves in piping several times during contact
period. After contact period of not less than 8 hours, flush piping with clean domestic water
until residual chlorine content is not greater than 2 parts per million.

3.5 TESTS AND ADJUSTMENTS
A.  Alltests and adjustments to be as specified under Section 15990.

END OF SECTION
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SECTION 15990
TESTS AND ADJUSTMENTS, OPERATING INSTRUCTIONS
PART 1 - GENERAL .
1.1 INSTRUMENTS AND TEST EQUIPMENT
A.  Furnish all necessary temporary equipment and instruments required for adjustments and for
© - - - ———- — operating-tests. -Instruments-used-for- tests-to-be-maintained_under_a_calibration_program.as.. _
‘ specified in Section 01100.
1.2  WITNESSING TESTS
A.  Before a test is to be made, notify the Construction- Manager and approving authority having
jurisdiction not less than 48 hours before the test is scheduled to start. Such representatives
will have the right to defer the start of any test or the start-up of any system by not more than
two work days if the proposed date conflicts with other commitments of the personnel
assigned to witness the tests.
PART 2 - PRODUCTS
(NOT APPLICABLE)
PART 3 - EXECUTION
3.1 PIPING PRESSURE TESTS

A.  Test piping which is to be insulated, before insulation is applied. Test underground piping prior
to backfilling of pipe trench. Test well water piping before cleaning and sterilizing.

B. Disconnect devices, equipment and attached piping which are not designed for the test
pressure, and install plugs and blind flanges to close openings.

C. Above ground well water piping - Test and prove tight at a hydrostatic pressure of 200 psig,
held for a period of two hours.

D. Underground well water piping - Test and prove tight at a hydrostatic pressure of 200 psig,
held for not less than three hours. During this time, the pipe is to be maintained at a test
pressure by periodic addition of makeup water to compensate for stretching of pipe and
temperature changes. All joints to be visually examined to assure tightness.

E. Replace work found defective, or repair if so directed. After replacement or repair, test work
again as specified. Repeat until satisfactory.
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3.2 EQUIPMENT AND SYSTEMS
A. Place in operation and adjust all equipment and systerﬁs.

B. For starting up and adjusting which is not within the normal function or capacity of the
Subcontractor's. personnel, arrange and pay for the services of employees of the
manufacturers of the various major items of equipment to supervise such adjustment and initial
operation. If the subcontractor elects to provide such service for any equipment with his own
personnel, and this proves unsatisfactory, the subcontractor must, upon notification of such
dissatisfaction, arrange immediately for services of manufacturer's employees as specified
hereinbefore.

C. Take all necessary readings to determine that equipment is operating satisfactory.

D. Check all equipment during operation. If excessive vibration of equipment is noted, have a
representative of the manufacturer. check shafts, motors, bearings, couplings and other
components of the equipment which is vibrating. Make all corrections necessary to eliminate
the vibration to obtain satisfactory performance.

3.3 TEST REPORTS

A Keep complete and accurate records of test data. After all tests have been completed, or at
intervals during the testing if directed by the Construction Manager, submit in triplicate,
typewritten reports of all test data. Data to include test pressures and duration of test, and
pump motor load readings and motor nameplate data.

3.4 OPERATING INSTRUCTIONS

A.  Instruct the personnel designated by the operating contractor in the details of operation and
maintenance of all equipment. Base instructions on the operating manuals furnished for the
equipment, and demonstrate procedures and methods described in the manuals. Normal
operating pressures and motor amperages, etc., are to be included in the operating manuals.

END OF SECTION
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SECTION 16010
ELECTRICAL WORK - GENERAL
1.1 GENERAL |
A.  Furnish materials and equipment which are new, products of reputable manufacturers

conforming to the requirements of applicable standards and recommended practices of
authorities listed below and which conform to those standards and recommended practices in

- -design, manufacture-ratings-and-test. — — - — —— .
1. American National Standards Institute (ANSI) |

2.  Institute of Electrical and Electronic Engineers (IEEE)

3. Insulated Cable Engineers Association (ICEA)

4. National Electrical Manufacturers Association (NEMA)

5. Underwriters Laboratories Inc. (UL), inéluding product directories -

6. Americén Society for Testing and Materials (ASTM) ‘

7. Factory Mutual (FM) "Approval Guide® and “Loss Prevention Data*

8. Electrical and Electronics Graphic Symbols and Reference Designations, ANSI/IEEE
Y32E

9. General Services Administration, Federal Supply Service, “Federal Standards" and
"Federal Specifications" ' :

B.  All work to comply with the following:

1.  Department of Labor "Occupational Safety and Health Standards,” Title 29, Code of
Federal Regulations (CFR), Part 1910 (OSHA), Part 1926 (Safety and Health Regulations
for Construction), and Supart S.

2.  National Electrical Code (NEC)

3. National Electrical Safety Code (NESC)

4.  National Fire Protection Association (NFPA)

5.  Ohio Basic Building Code (OBBC)

6.  Federal, State and Local Céde's

7. DOE 6430.1A, “General Design Criteria Manual®

8.  Uniform Building Code (UBC), Section 2312 "Earthquake Regulations”

Q-;g - 174
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9.  American Welding Society (AWS), Structural Welding Code (AWS D1.1)
10. DOE/EV-0042 “Standard on Fire protection for portable Structures.”

Obtain required permits and, at completion of work, certificates of final inspection by Operating
Contractor.

Provide equipment and materials having features and characteristics as required so that the
completed facilities comply with all applicable safety requirements. '

All work and materials to be such that the completed facnlmes comply with all applicable
requirements of Seismic Zone 2 (OBBC).

1.2 MANUFACTURERS' NAMES

A

Listing of a manufacturer's name for any material or equipment does not necessarily imply
acceptance of that manufacturer's product unless it complies with standards and detail
specifications relating thereto.

1.3 EQUIPMENT RATINGS

A

Voltage, ampere, interrupting and other ratings for equipment are shown on drawmgs unless
otherwise indicated.

1.4 NAMEPLATES

A.

RIS
.
A I

Provide nameplate for each of the following items of equipment, and as additionally indicated,
to indicate designation or purpose.

1. Combination motor starter.
2. Control or alarm device.
Nameplate to be engraved laminated phenolic, black letters on white background, 1 inch high

by 3 inches wide, or other acceptable smaller size. Fasten by means other than adhesives,
such as suitably sized self-tapping screws or rivets.

_Provide suitable stainless steel mounting: plate adjacent to equipment and fasten nameplate

thereto when size, contour, or NEMA classification of the enclosure pl’OthltS fastening
nameplate to equipment.

All electrical utilization equipment and receptacles to have their sources of power identified
using nameplates as hereinbefore specified. Fasten nameplate to equipment, receptacle or
device plate as appropriate, and to its disconnecting means. Coordinate nomenclature with
Construction Manager so as to be consistent with plantwide identification methods.

Nameplate requirements will not be further specified under individual headings.
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1.5 APPEARANCE

A.  Give special attention to the appearance of all facilities exposed to view, and install material
and devices as required to give a neat and orderly appearance.

B. Where exposed to view, install raceways, materials and devices parallel or perpendicular to
structure lines. Install devices and panels in alignment with one another, with construction
installed under other divisions of these specifications and, where appropriate, with existing
devices, panels and construction.

C.  Where installation height for devices is not indicated or where there is any question as to the
appearance of the installation, locate devices as directed by the Construction Manager.

1.6 SUPPORTS FOR EQUIPMENT

A. Provide all necessary supports for equipment provided or installed under this division.
Supports to consist of steel frames, plates, brackets, racks and other shapes of adequate size
and fastened with bolts, screws or by welding, to provide rigid support of sufficient strength.

B. Welds to be continuous and reasonably smooth. Surfaces to be suitably protected from the-
environment. Acceptable methods include full gaivanizing after refabrication or covering with
zinc rich paint as specified hereinafter. Where paint is used, maintain tight control on each
step of the operation from surface preparation, through primer and to final finish coats.

1.7 FIELD CONDITIONS

A.  Coordinate work with the various trades involved in the project to fit available space. If there is
any question as to where electrical system components should be located so that the work of
other trades can be properly installed, meet and discuss such questions with the other trades
involved, jointly prepare sketches or coordination drawings if necessary, and otherwise
coordinate the work. Any work installed in such locations as to prevent other trades from
installing their work with reasonable convenience must be relocated at no additional contract
cost. ’

B. Drawings indicate desired position of equipment. Unless dimensioned, raceway routing is
shown schematically. Do not install raceways in locations which would make impossible the
work of other trades. Coordinate work with other trades to avoid interferences. |f conditions
are encountered which make indicated arrangements impossible or impractical, submit
request for deviation with drawings as required to clarify the request. - '

1.8 OPENINGS, PENETRATIONS AND SEALS FOR CONDUIT OR CABLE
A Sleeves for single conduits:

1. Provide a schedule 40 pipe sleeve for each single conduit which penetrates building
walls. Use pipe two sizes larger than conduit. Pack void between conduits and pipe
_______ —— —.— ... __ sleeve with_oakum where conduit passes through sleeve in exterior walls above grade.
Fill ends of sleeves with General Electric Silicone Foam RTV 851, or approved equal, and
trowel neatly to make-seal. Pipe sleeves in walls to be flush with wall surface. Provide
split plates to close around exposed conduits passing through walls.
ey
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B. Conduit seals: . : .
1 Where .individual conduit seals are indicated, provide Crouse-Hinds type EYS conduit

seals, or approved equal as manufactured by Appleton, O-Z/Gedney or Pyle-National.
Pack seals with General Electric Silicone Foam RTV 851, or approved equal.

19 ACCESS

1. Provide access for all items requiring inspection or maintenance, such as junction, pull
and outlet boxes and sealing fittings.

1.10 PROTECTION OF PROPERTY

A.  Protect equipment and materials from intrusion of all foreign materials. Do not install sensitive
electrical equipment until major construction work is completed. During and after installation,
protect equipment from damage by water, dust, paint, wet concrete, impact, etc.

1.11 CUTTING AND PATCHING

A.  Where sleeves, framing or forming have not been piaced for proper installation of work, obtain
from the Construction Manager the locations necessary to continue with construction
operation.

B. Patch such openings in accordance with applicable requirements specified under other
divisions of these specifications by workers skilled in the trade involved.

C. Neatly band holes cut in gratings. Where gratings are galvanized, immediately coat the
banding and any abraded surfaces with two coats of zinc rich paint as specified hereinafter.

D. Insofar as possible, avoid making holes in structural steel. If holes are required, obtain
Construction Manager's permission and drill or punch holes in structural steel; do not cut with
torch. . ,

1.12 WELDING

A.  No welding or open flame work will be permitted in the construction area unless permitted by,
prearranged with, and coordinated with the Construction Manager.

B. Welding must be done by acceptable certified welders and in accordance with FEMP approved
Welding Standards and complying with the latest AWS D1.1 Code or with any state or local
code requirements which supersede it.

C. Before welding, submit certification of compliance forms for each welder. All welding and
materials to be suitable for use in Seismic Zone 2.

g : A »
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1.13 PAINTING
A.  General:
1. Unless factory finish is specified, or prior painting is part of manufacturer’s standard
procedure, prime paint fabricated or manufactured equipment and material prior to, or
- immediately after, installation as hereinafter specified. :
2. Items not included:
a. _ Galvanized or similar treated surfaces.
b. Nonferrous surfaces.
C. Nonmetallic surfaces.
d. Plated surfaces.
e. Stainless steel surfaces.
f. - Inside of conduits and devices.
g.  Wearing surfaces.
3.  Thoroughly clean and reprime shop coated materials or equipment which show evidence
of corrosion.
4. Field finish painting is specified under Section 09900, except as indicated for touch-up of
damaged galvanized surfaces.
5. Insofar as possible, avoid field cutting, burning or welding of galvanized hardware.
Where such operations are necessary, spot prime and paint involved surfaces with high
zinc dust content paint for regalvanizing galvanized steel, as manufactured by Ameron,
Carboline, Porter, TNEMEC or approved equal.
B. Painﬁng:
1. Clean all surfaces to remove dirt, oil, grease, dust, scale, rust and foreign matter before
applying paint. Prepare surfaces and apply paint in accordance with paint
Manufacturer's recommendations.
2. Paint with one coat of primer, using one of the following metal primers:

.u?.

c. Pratt & Lambert No C- 107 gray

a. Porter U-Prime

b.  Sherwin-Williams Kemkromik
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1.14 TESTS AND REPORTS

A

- D
R

Make tests and arrange for inspections necessary to determine that wiring and equipment
installed under these specifications are in satisfactory condition to be energized. Schedule
tests and inspections at times satisfactory to the Construction Manager's Representative to
enable them to be present. All parts of the installation, when tested, to meet applicable
standards. : ‘

Keep a complete and accurate record of all tests and inspections and submit one copy for
review.

Furnishing and setting up of required test equipment and performance of work incidental to
making tests is a part of work under this division.

Replace any work and equipment provided under this division and found faulty or defective
under test. Should the Construction Manager agree, faulty or defective work and equipment
may be repaired rather than replaced. After replacement or repair, test work again. Final
acceptance of work depends on successful completion of operational tests on all equipment to
show that the equipment will perform the functions for which it is specified.

Prior to making alterations or additions to existing equipment or systems, check such existing
equipment or systems for proper operation. if equipment or systems are found to be fauity,
damaged, or inoperative so as to be unsuitable for alteration or addition, immediately notify
Construction Manager for disposition.

Instruments used for tests are to be maintained under a documented calibration program as
specified in Section 01100.

Perform continuity and operational tests on all receptacle, power and control circuits.

Test all 125 volt, 3-wire grounding receptacles including those provided for temporary power,
for correct wiring and for correct operation of GFCI (if receptacle is so protected), by use of a
receptacle circuit tester such as General Electric Model TRC2-3 or approved equal.

Check all control and interlocking wiring for proper operation. Perform operational tests with
Construction Manager to assure that control wiring has been properly installed.

Perform insulation resistance test on 480 volt circuits and motors after installation and before
energization using a 1,000 voit Biddle Megger Test set, or approved equal. Investigate causes
and take appropriate remedial action when insulation resistance tests less than 5 megohms, or
when multiple tests indicate a significant downward trend in the resistance readings. Similarly
test circuits for lower voltages using a 500 volt test set.

Do not perform insulation resistance test on circuits operated below 120 volts nor on solid-

~ state equipment or static ground fault devices, including ground fault circuit interrupters, nor

on any circuit connected to equipment containing solid-state devices, unless such test is
authorized by, and is performed in strict accordance with, equipment manufacturer's
recommendations, or in lieu thereof, disconnect equipment from the circuit.
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L. Inspect all ground connections for continuity and tight electrical and mechanical connections.
Test resistance at various points on grounding system, using Biddle Ground Ohmer, or
approved equal, or other standard method. Maximum permissible grounding system
resistance is 5 ohms.

M. Test alarm annunciator system for satisfactory operation.

N. Inspect and make a record of the manufacturer, size and catalog number of overioad relay
heater elements, manufacturer, type and trip rating of associated circuit protective device in

each motorstarter,"along with~description-of motor-drive,”horsepower, motor (locked - rotor
indicating) code letter, and full load current rating of each motor. Ascertain that size of heater
element, as determined in the heater element selection table of the starter manufacturer,
corresponds to motor full load current and ambient temperature experienced by motor and
starter, and that motor will start and operate. If motor will not operate satisfactorily, notify
Construction Manager immediately. Where directed, install next larger size overload relay
heater element. '

O. Record above data in tabular form and furnish one copy to the Construction Manager, and
include tabulation in operating manual.

P.  Where data of the overload relay heater manufacturer stipulates a maximum branch circuit

protective device size, limit the branch circuit protective device size to that maximum size, in

accordance with NEC requirements.

1.15 PHASE ROTATION AND IDENTIFICATION
A.  Maintain NEMA phase positions in all electrical equipment connections.
B.  Check direction of rotation of all motors and reverse rotation if necessary.

C. Tag each terminal of motors and equipment with phase markings as an aid in making proper
wiring connections and to assure correct rotation.

1.16 WORK ON ENERGIZED CIRCUITS AND EQUIPMENT

A.  Cerain existing facilities will remain in service throughout construction with only brief
shutdown periods permitted for tie-in connections. Schedule shutdown periods to conform to
Operating Contractor's and Construction Manager's requirements, and only with written
authorization from the Construction Manager. '

B.  All energized circuits requiring work are to be locked-out and tagged in accordance with FEMP
719 prior to working on such services.

1.17 CODES, PERMITS AND INSPECTIONS

A.  Contract documents govern where more strict than laws, ordinances, FEMP requirements or
o— e _applicable.-standards_of _UL,-.NFPA, _and_NEC,_even_though-such-additional-work-is-not——
statuatorily required by any law or ordinances.

\ Doy ¥ - ﬂ
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B.  Provide materials and equipment bearing certification of UL where such labels or stamps are
customary, required, or specified.

C.  Within 30 days after award of contract, submit to Construction Manager such working and
layout drawings as may be required. Provide services of a qualified Engineer, if required by the
Construction Manager, to prepare drawings. Obtain approval before proceeding.

1.18 SHOP DRAWINGS

A.  Submit wiring diagrams or connection diagrams acco_mpanied by adequately defined symbols
list. Prepare schematic and wiring diagrams in accordance with ANSI/IEEE Publication Y32E,
"Electrical and Electronics Graphic Symbols and Reference Designations."

B. Refer to Section 01100 for additional information and requirements regarding submittals.

1.19 TEMPORARY ELECTRICAL WIRING

A.  Feeders: All temporary electrical service feeders to comply with the National Electric Code.

END OF SECTION
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SECTION 16020

SCOPE OF ELECTRICAL WORK

1.1 SCOPE OF WORK
A.  Furnish all equipment and materiais, all labor and services, and do all work shown or specified,
together with all necessary appurtenances, to provide complete and operable electrical
systems.
B.  Ingeneral, work under this division includes:
1. Underground electricat system.
2. Motor control, wiring and equipment.
3. Grounding.
4. Conduit and wiring systems for lighting, power, control and instrumentation.
5. Luminaires, including lamps.
6. Wiring devices.
7. Additions and alterations to existing installations.
1.2  WORKIN CONNECTION WITH MATERIALS, EQUIPMENT OR SYSTEMS NOT PROVIDED UNDER
THIS DIVISION
A. Except where factory prewired, or where a portion of required wiring is specified under other
divisions, or where otherwise indicated, provide under this division all conduit, wiring and make
all wiring connections to devices such as pressure switch and equipment provided under other
divisions or by Operating Contractor.
1.3 WORKNOT INCLUDED IN THIS DIVISION
A Motors, factory-mounted on equipmeng will be installed with driven equipment.
1.4

o

fa

Westinghouse Environmental Management

ALTERATIONS AND ADDITIONS TO EXISTING INSTALLATIONS

A

i

All phases and scheduling of work to be 'closely coordinated with the Construction Manager

Alter and rewire existing electrical equipment, devices. outlets, conduit and wiring as indicated
or required.

Materials removed and not reused remain the property of Building Owner unless otherwise
advised by the Construction Manager. Promptly deliver these materials to storage location on
site as directed by the Construction Manager.

and other trades, and authorized in writing by the Construction Manager at least 1 week prior
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to the execution of any work. Disconnect and reconnect electrical services as required by
other trades. -

"

D. Schedule the work to minimize electrical circuit outages and downtime periods. Make
temporary connections where necessary to maintain operation of existing systems. Replace
temporary wiring with permanent wiring as soon as practicable.

E.  When specific types of equipment. methods of connection, disconnection or relocation are not
indicated, provide equipment. devices, wiring and workmanship compatible with the existing
system and satisfactory to the system manufacturer and the Construction Manager.

1.5 RESTORATION OF EXISTING FACILITIES

A.  Replace or restore to their original undamaged condition all facilities damaged during progress
of work. Such replacement or restoration applies to both surface and subsurface installations
and materials. Use materials and installation methods to match existing installations. Perform
site work in accordance with the requirements of Division 2.

1.6 TEMPORARY ELECTRICAL FACILITIES FOR CONSTRUCTION WORK

A. In the event that temporary electrical power is required at construction sites for use during
construction work, the Subcontractor or Sub-Subcontractor requiring such service is to make
all arrangements for obtaining such service (including provision of generators where
necessary), provide the necessary distribution facilities, pay all charges for installation and
maintenance of the service, and at conclusion of the work, remove all traces of this service
from the premises.

END OF SECTION
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SECTION 16307

ELECTRICAL SWITCHING AND CONTROLS - LOW VOLTAGE
(1,000 VOLTS AND BELOW)

1.1 SWITCHING AND CONTROL EQUIPMENT

A General:

1. Switching and control Manufactarer's (or approved equal) unless otherwise'indicated:

a. Allen-Bradley
b. Square D

2. Except as otherwise indicated, enclosure types to conform to the following requirements:
a. General use indoors: NEMA 1.

b. Areas exposed to the weather and wet (Stainless steel) or damp locations: NEMA
4 X.

B.  Motor circuit protectors

1. Trip units to be adjustable magnetic trip only for combination starters. Provide integral
current-limiter accessory as necessary to meet short circuit rating requirements. Trip
adjustment accessible from front of breaker. Set magnetic trip in accordance with
Manufacturer's recommendations.

C. Magnetic motor starters

1. Provide NEMA standard across-the-line magnetic starters, with three overload relays
having their reset button in cover. Provide integral current-limiter accessory as
necessary to meet short circuit rating requirements.

2. Provide a separate 120 volt control transformer for each starter. Transformers to be
Manufacturer's standard size as determined by the starter size plus capacity for
additional indicated controt devices in control circuit, plus an additional 25 percent spare
capacity.

3. Protect transformer with two primary fuses and one secondary fuse. Ground other side
of transformer secondary.

D.- Combination magnetic starters:

1. Motor circuit protector type combination starters. Components in accordance with the
respective articles of this section.

E. Control station components:

1. Components on combination starters to be heavy-duty type with NEMA A600 rating.
oy
e ¢ 4 ‘ .
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2. Components added to the existing Control Room Operator's Console to be similar to
existing components. as indicated on the drawings. :

END OF SECTION
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SECTION 16400
ELECTRICAL WIRING
1.1 AELECTRICAL SERVICE SYSTEMS
A.  Voltages are ﬁominal system voltages in accordance with ANSI C84.1. Utilization equipment

provided under this specification to be suitable for use under the conditions outlined in this
standard.

B.  Power distribution:
1. 240 volts, 3-phase, 3-wire, 60 HZ
C. Small power:

1. 120 volts, single phasé, 60 hz.

1.2  WIRING
A.  General:
1. Install all wiring in conduit or other acceptable raceway, unless otherwise indicated.

2. Pull no wire, until the conduit system is completely and thoroughly swabbed. Use inert
pulling compounds free of ingredients harmful to insulation. Do not use grease or oil.
Place all wires of a circuit in same raceway.

3. Label and color code wire and cable in accordance with NEC and in accordance with
Operating Contractor’s criteria, as follows.

a. Handwritten or wraparound labels are not acceptable. Label all cables properly
using a Raychem type TMS, or approved equal, rectangular, flat, nonheat-
shrinkable tag with 1/8 inch high lettering, fastened by nylon "Tie-wraps" passed
through prepunched holes. For single conductors and individual cable wires,
provide slip-on, heat-shrinkable sleeve markers, with black lettering on a white
background, W. H. Brady computer-printable "Brady-sleeve" or approved equal.
Mark all spare wires and cables "SP* at both ends. Mark cables with a circuit or
cable number. Mark all single conductor wire and conductors of cables with a wire
number and circuit number. If several circuits are contained within the cable, also -
mark each conductor with a circuit number. ‘

b.  With the exceptions noted below, locate markers at origin and destination, and at
all intervening accessible splice or junction boxes. Mark all wire and cable with a
cable or circuit number only. i

(2]

Locate-wire-markers-within-3-inches- of-a-termination-or-splice.—Locate- cable_____
markers within 3 inches of the spread cable end, penetration, or. box exit.
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d. For branch circuits and all interior supply side circuits, color code as follows:

1) For 120 VAC Systems:
a) Hot - Red.
b) Neutral - White.
c¢) Ground - Green.

2)  For 230 VAC System:
a) Phase A - Black with wire markers.
b) Phase B - Black with wire markers.
¢) Phase C - Black with wire markers.
f d) Neutral - White.
e) Ground - Green.

e.  Color code ungrounded ("Phase" or "Hot") circuit conductors in sizes No. 8 AWG
and smaller by means of colored insulation or jacket. Where colored insulations or
jackets are only available on special order, alternate methods for color coding
ungrounded conductors may be approved upon request to the Construction
Manager. Color code these conductors in sizes No. 6 AWG and larger by means
of colored insulation or jacket, or by use of colored tape at terminals and at all
points where accessible after installation.

f. Yellow tape to consist of two Aseparate bands at each application points in order to
avoid confusion with white, gray, or orange after aging.

g For all conductor sizes, green, gray or white colors are reserved exclusively for
grounding and grounded conductors respectively. Do not use these colors in any
way to identify an ungrounded conductor. Use gray or white, as required by the
appropriate color code, only for the grounded or neutral conductor identification.

h.  Color code grounded (*Neutral) circuit conductors and equipment grounding
("Ground wire") conductors in sizes No. 6 AWG and smaller only by means of
colored insulation or jacket. Color code these conductors in sizes No. 4 AWG and
larger by means of colored insulation or jacket or by means of colored tape at
terminals and at all points where accessible after insulation.

i. Painting, taping, or other alteration of the color of a green, white, or gray colored
conductor is prohibited.

4, Control wire to be red and numbered, and tagged at locations indicated hereinabove.
Tag control wires with numbers as shown on control drawings or Manufacturer's
drawings. :

5. Install wiring continuous from outlet to outlet, without splices, except in outlet boxes,
accessible junction boxes or accessible raceways.

6. Train and lace wiring inside equipment and panel with plastic wrap for workmanlike
neatness. Do not lace or strap tightly any current carrying lighting or power wiring.

| 187
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7. Make all spare wires in cabinets or panel of adequate length for connection to most
remote terminal in enclosure.

8. Insulate ends of spare wires, and tag.

9. Insulate ends of pull wires which terminate in cabinets, panels or other electrical device
enclosures to prevent contact with “live* terminations.

1.3 TAPS, SPLICES AND CONNECTIONS

A.  Thoroughly clean wires before installing lugs and connectors so that joint will carry full capacity
of conductors without perceptable temperature rise above conductor temperature.

B. Soldered joints will not be permitted, except when part of Vendor-furnished equipment where
soldering is standard practice.

C. For wire No. 10 AWG or smaller, use insulated spring pressure connectors utilizing an
expandable cone-shaped coil spring such as 3M Company "Scotchloks®, Ideal Industries Inc.
"Wing Nuts", Thomas & Betts “Piggy Connectors®, “Buchanan B-Caps”, or approved equal.
Insulated spring pressure connectors utilizing a nonexpandable fully seated coil spring, such-
as ldeal “Wire-Nut* are not acceptable. Also acceptable are crimp-type caps applied with
proper indentor tool, which provides deformation of the cap in two directions at right angles to
each other, as manufactured by Amp, Burndy, Thomas & Betts, or approved equal. Spilit bolt .
connectors are not acceptable.

D. For No. 8 AWG and larger wire, splice or terminate with indentor, crimp-type connectors and
compression tools or with bolted clamp-type connectors, as manufactured by Amp, Burndy,
Thomas & Betts, or approved equal.

E. Unless properly insulated by the connector, insulate all joints at least equal to the conductor
insulation. Install self-fusing rubber-based insulating compound, molded around sharp edges
and/or difficult shapes, to provide smooth surface for applying electrical tape. Insulating .
compound to be 3M Company Scotch No. 2200 pads or No. 2210 rolls, or approved equal.
Electrical tape, 3M Company No. 33+ Scotch tape, or approved equal.

1.4 LOCATION OF OUTLETS AND EQUIPMENT
A.  General:
1. Securely anchor all outlet boxes, independent of conduit supports.
2. Drawings indicate approximate locations only, unless specifically dimensioned. Verify
outlet locations in field and change if conditions require. Where new location is within a

radius of 10 feet from location shown, such changes are a part of the work original work
under this division. .

" . .-‘
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1.5 HANGERS AND SUPPORTS
A.  Equipment supports:

1. Unless otherwise indicated, provide equipment supports fabricated with structural steel,
rigidly welded or bolted to present workmanlike appearance, and suitable for the Seismic
Zone 2 requiremnts specified. Use hexagon head bolts with spring lock washers under
all nuts.

B.  Conduit supports:

1. Arrange conduit supports to prevent distortion of alignment by wire pulling operations.
Provide galvanized steel hangers, clamps and malleable iron galvanized conduit straps.
Perforated pipe straps will not be accepted. Unless otherwise indicated, fasten hangers
to building steel with mechanical beam clamps. Use toggle bolts in hollow masonry
walls, and expansion shields in concrete or brick walls. Trapeze hangers with conduit
clamps may be used where groups of conduits run parallel. Do not support conduits
from piping, ductwork, ceiling support system, or other such facilities. Unless otherwise
indicated, support conduits only from structure. Provide a support at each elbow or
conduit body.

C.  Luminaire supports:

1. For luminaire supports, employ materials which are suitable for use in Seismic Zone 2
and capable of supporting the weight of the luminaire.

2. Secure post-mounted lights to hold the unit in placc_a during a seismic diéturbance.
3. Employ only fire-resistant materials.
1.6 CONDUIT SYSTEMS
A. General:

1.  Use PVC coated rigid, galvanized threaded steel conduit within plant site with all cast
ferrous metal outlet boxes, junction boxes and conduit bodies, except as otherwise
indicated. Cast boxes to have threaded hubs and/or conduit openings.

2. Except for underground work, intermediate metal conduit may be substituted for rigid
steel conduit.

3.  Cut conduits square and carefully ream ends. Bring joints to a shoulder. Securely
fasten conduits to sheet metal boxes and enclosures with galvanized double locknuts
and insulating bushings, except provide suitable bonding fittings where required by the
NEC. Provide Myers, or approved equal, watertight type hubs for conduit connections to
sheet metal enclosed devices in wet locations. Use care so that sufficient threads
project through to permit bushing to be drawn thightly against end of conduit. Do not
install conduit with rusty threads. ‘

e ':"\- §» 1 8
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4. Where conduit systems cannot otherwise be constructed use Erickson type unions, or

threaded split couplings. Where split couplings are used, ensure threads of conduits and
couphngs are matched pnor to final tighting.

5. Run exposed conduit parallel with, or perpendicular to, members of the structure.
6. Ring pipe or trapeze hangers may be used to support conduits except for the first and

last hangers of the conduit run where a vertical or horizontal direction change occurs. In
these cases, rigidly brace conduit supports so that wire may be pulled without damage

to the conduit system. Stud welds may be used for fastening clamps to steel. Do not
use flat straps to support conduit or boxes.

7. Seal conduits stubbed up or terminating in cabinets, outlets, and similar equipment
against entrance of foreign matter into system by use of appropriate conduit pennies and
retaining bushings prior to swabbing and pulling in wire.

8. Avoid moisture traps where possible.” Where unavoidable, provrde drain fittings at low
points.

9. Install Crouse-Hinds type EZS seal fittings, or Appleton equal, or approved equal, at all-
points where conduits pass from hot to cold locations and from inside to outside of
building walls and roofs. Pack seal fittings, in nonhazardous areas with nonhardening
duct sealing compound, Graybar Permagum, or equal.

10. Do not install conduits closer than 6 inches to parallel runs of ﬂues, steam lines, hot
water pipes or other pipes carrying materials hotter than 200F.

11, Liquidtight flexible metal conduit in wet locations where flexibility is required and for all
motor connections.

12. Standard flexible metal conduit in dry locations where flexibility is required.
13.  Minimum conduit size 3/4 inch.

B.  Rigid steel conduit:
1. Manufacturers (or apprc;_ved equal):

Allied Tube and Conduit

Steelduct

Triangle - PWC
Wheatland Tube

coowm

2. Hot-dip galvanized, threaded, rigid steel in accorda'nce:'vgri'th UL 6 and ANSI C80.1.

C. PVC coated rigid steel conduit:

1. Manufacturers (or approved equal):

a. Robroy Industries

v [ S AN T Caaman et
=0 .
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b. Kraloy ' .
c. Permacote

2, Same as rigid steel except coated with 40 mil PVC exterior coating.
D. Intermediate conduit:

1. Manufacturers (or approved equal):

a. Allied Tube and Conduit
b. Triangle - PWC

2. Hot-dip galvanized, threaded, rigid-type steel in accordance with UL 1242.
E. Standard flexibie steel:
1. Manufacturers (or approved equal):

a.  Triangle - PWC
b.  American Flexible Conduit

2. Concave single strip, helically wound galvanized steet strip interlocked and tightly jointed
in accordance with UL 1. :

F.  Liquidtight flexible conduit:
1. Manufacturers (or approved equal):

a.  Anaconda Industries - Sealtite type UA
b Electri-Flex LA

c. Liquatite LA

d 0-Z/Gedney Flexi-Guard type UAG

2. UL listed, concave single strip, helically wound galvanized steel strip interlocked and
tightly jointed, the whole covered with a continuous liquidtight PVC jacket. . Extra-flexible
“non UL-listed types will not be acceptable. .

G. Conduit bodies:

1. Manufacturers (or approved equal):
Appleton
Crouse-Hinds

Pyle-National
Raco

aoow

2.  Unless otherwise indicated, all conduit bodies for rigid steel and intermediate metal
conduit to be cast ferrous, threaded. Neoprene gasketed covers with blind type captive
screws. Covers to be cast type in wet or damp locations. Covers may be sheet steel in
drylocations... . o :

A ¥ :
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H.  Couplings, fittings and connectors:
1. Manufacturers (or approved equal):
a. Appleton
b. Efcor
c. 0O-Z/Gedney
d. Pyle-National
e. Raco
f. Steel City
g. Thomas & Betts
2. For liquidtight flexible metal conduit, use O-Z/Gedney "Ground-Tight" type 4QLT, or
approved equal, grounding liquidtight connectors with insulated throats.
1.7 LUMINAIRE OUTLETS AND JUNCTION BOXES

1.8

1.9

A.

Support outlets and junction boxes independent of raceWay systems, except as indicated.

SWITCH, RECEPTACLE AND SPECIAL BOXES : -

A.

Crouse-Hinds, or Appleton, or approved equal, FS or FD series bodies for exposed work.
Boxes threaded for rigid conduit. Use two gang single box for two single gang covers
Crouse-Hinds F0029 or equal).

Except by special permission, no gangable boxes will be allowed.

Receptacle boxes which are to receive weatherproof covers are to be installed so that the lift
covers will open upwards (vertically).

Where a switch outlet is indicated or used for a pull box, provide extra deep box or multigang
box with device opening in the center of the cover plate.

PULL BOXES AND JUNCTION BOXES

A

Pull boxes and junction boxes 6 inches by 6 inches by 4 inches deep minimum or sized as
indicated. Construction and materials to conform to the requirements of the environmental
schedule on the drawings.

1.10 WIRE AND CABLE

A.

)
Westinghouse Environmental Management _
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600 volts or less:

1. Use no wire smaller than No. 12 AWG, rated at 600 volts, for power and lighting circuits
and no smaller than No. 12 for control wiring, unless otherwise specified or indicated.

== 2.~ —All wire; regardless of size; to be stranded-copper.—- - . __

3.  Noreduction in wire sizes based on ampacity or other reason will be permitted.
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4, Determine, for each item of equipment furnished, whether special wiring is required, and
provide that type of wiring.

5. Provide UL listed copper building wire and cable as manufactured by American, Essex,
Royal, Cablec, Pirelli, Rome, Triangle - PWC, or approved equal, types as indicated
below.

6. For lighting, and power:

a. All sizes type THHN/THWN.

~ B.  For direct burial control application:

1. Cablec Corp. Product No. AP63570 flame-guard FREP control cable or equal, 15 -
conductor, 600 volt, 90C round cable with flame - retardant ethylene propylene
conductor insulation and overall jacket or chlorinated polyethylene meeting UL1277
requirements for flame retardance, cold bend and sunlight resistance.

2. Do not install conductors of more than 4 wire gage differences in the same conduit. -

1.11  GROUNDING

A. General:

1. Grounding materials and hardware - Burndy, Chance, Blackburn, lliisco, Joslyn, McGraw
Edison, O-Z/Gedney, Thomas & Betts, or approved equal.

2. Exothermic welding - heavy-duty Cadweld or heavy-duty Thermoweld, or approved
equal.

3. Ground the 'following as required by the NEC and as specified:

Fence and gates.
Other electrical devices as indicated or required by NEC.

a.  Derived system neutral.
b.  All equipment enclosures.
c. Receptacles.

d.  Switch boxes.

e Luminaires.

f.

h.

4.  Clean surfaces to bright metal before making ground connections and restore original
finish after making connections.

" 5. Install a separate insulated metallic ground conductor in all conduits containing circuits
operating at 120 volts or higher whether or not indicated. Size ground conductor in
accordance with NEC Table 250-95.

6. Provide ground jumpers around flexible conduits as required by NEC, run inside the
conduits. : :

i - 193
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7.  Provide grounding system for new fence and swing gates.
8.  Make connections thereto and to the grounding devices indicated.

B. Ground rods or grounding system: Copper-clad steel ground rods with copper ground
conductors of the sizes shown. Make underground ground grid connections and connections
to ground rods by an exothermic weld process. Make aboveground connections by an
exothermic weld process or with nonturning pressure type grounding connectors. Make
connection to water pipe above slab, using clamp type connector.

1.12 EXTERIOR POWER RECEPTACLES
A.  Ground Fault Circuit Interrupter Type: UL 943, with class A tripping.
1. Configuration: (NEMA 5 -20R) 120V ac 20 ampere circuit rating.
2. Square D *Qwil-Gard" Series.
B.  Weatherproof Cover: Receptacle covers, weatherproof, UL listed as suitable for wet locations
with cover "Open,” double-lift for duplex receptable, Hubbell catalog No. 5206 WO, or-

equivalent TayMac other approved equal.

END OF SECTION
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SECTION 16480
UNDERGROUND ELECTRICAL WORK
1.1 UNDERGROUND ELECTRICAL SYSTEMS
A.  General:

1. Duct system to consist of single round bore conduits. Conduits not perfectly circular will

not be permitted.  Protect conduit in stockpiles pending installation to prevent
deformation.

B. Conduits:
1. Where indicated, provide rigid steel conduit as specified in Section 16400.
2.  Conduit to be thoughly cleaned before using or laying, and the ends plugged or capped
during construction and after the duct line is completed. Take particular care to keep the
conduits clean of concrete, dirt and any other substance during construction.

C. Excavation, trenching, backfilling and resurfacing:

1. Do all necessary excavating, backfilling and resurfacing required for wark included under
this division. :

2.  Perform all excavation, trenching etc., in accordance with Section 02221 Trenching and
Excavation For Utilities.

D. Installation of conduits and direct burial cable:
1. Where conduit cuts are necessary, make all cuts straight and true.
2. Install conduit and direct burial cable a minimum of 2 feet 6 inches to top of conduit or
cable below grade, on 3 inches of sand and cover with minimum of 3 inches of same.

Other excavation and backfill to be provided by Subcontractor installing piping.

3.  Where indicated, direct burial cable is to be installed in same trench with piping.
Coordinate cable installation with piping installation.

4, Indentification: Lay 2" thick by 8" treated wood board and 6 inch wide orange vinyl tape
12 inches below grade directly over cable or conduit.

a. Tape to be imprinted with wording such as "Caution-buried electric line below.”

b. Wood board: PS 20 "American Softwood Lumber Standard® grade lumber any
species.  Pressure-treat water-borne preservatives for ground contact use

—— complyingwithAWPBLP22, —— " —

S
RN

. . ) . r -
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' 5. Cables enclosed in steel conduits are required under roadways and baving, and

extending a distance of 5 feet minimum on either side of roadways and from the edge of
paving. This requirement applies whether or not roadway is paved.

END OF SECTION

196
Westinghouse Environmental Management
Company of Ohio - 16480-2 "~ WBS 1.1.2.4.04.01



AM. Kinney, Inc. Spec. 02802-4601
Consulting,Engineers ' September 19, 1991

4372

SECTION 16500
LUMINAIRES AND LIGHTING
1.1 LUMINAIRES - GENERAL
A.  Provide é new luminaire of the type shown at each location indicated.

B. Luminaire of similar design, with lens equivalent in construction, light distribution and

brightness characteristics, and of equalfinishrand quality to that shown may be submitted for
consideration by indicating such luminaires on the substitution sheet included with the
proposal form. o ' )

C. Luminaire complete with lamp and lamp holder, mounting arm, and other components
necessary for complete and finished installation when mounted as shown.

1.2 LAMPS
A Incandescent:

1. General Electric, Sylvania or Philips with ratings as indicated and suitable for luminaire
types utilized. '

2. Install new incandescent lamps in all incandescent lamp luminaires immediately prior to
‘ acceptance by Construction Manager. ‘

1.3 LUMINAIRE MOUNTING

A.  Mount fixtures plumb, level and in alignment. Provide mounting in accordance with the
applicable requirements of Section 16400 and as otherwise indicated.

B. Remove dust and soil marks from luminaires after installation.
C.  Mounting height - as indicated on the drawings.

'END OF SECTION
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