ADDENDUM
NO. 2

October 6, 2023

Carmel High School Polytechnic Addition & Renovation
520 East Main Street
Carmel, IN 46032

TO: ALL BIDDERS OF RECORD

This Addendum forms a part of and modifies the Bidding Requirements, Contract Forms, Contract
Conditions, the Specifications and the Drawings dated August 31, 2023, by Fanning Howey
Associates. Acknowledge receipt of the Addendum in the space provided on the Bid Form. Failure to
do so may subject the Bidder to disqualification.

This Addendum consists of Pages ADD 2-1 through ADD 2-4, Exterior Logistics Plan (Page 1) and
attached Fanning Howey Associates Addendum No. 2, dated October 5, 2023, consisting of 11 items
and 3 pages; Addendum No. 2, 11 items, 3 pages

New Project Manual Section: 09 21 16.23 — Gypsum Board Shaft Wall Assemblies, 23 11 13 —
Facility Fuel-Oil Piping, 23 13 23 — Facility Above Ground Fuel-Oil Storage Tanks, 27 1323 TM
— Manufacturer’s Material List, and 27 15 53 TM — Manufacturer’s Material List, Revised Project
Manual Sections: Sections 12 93 00 — Site Furnishings and Amenities, 23 80 61 — Fume
Collection Systems, 27 11 00 TM — Manufacturer’s Material List, 27 15 15 TM — Manufacturer’s
Material List, 27 15 17 — Communications Copper Horizontal Cabling (Augmented CAT 6A) and
33 41 00 — Storm Utility Drainage Piping, Revised Drawing Sheets: Index A, Index B, GD1.1,
G1.1,G1.3,G2.1,G3.3,G4.1, G4.2, G5.1, G5.2, SU1.1, SU2.1, SU3.3, S1.01, S1.02, S1.03,
S2.01, S2.02, S2.03, S3.01, S4.01, S5.02, S5.03, A0.01, AD1.01, AD3.01, A1.01, A1.02, A1.03,
A1.05, A2.01, A2.02, A4.01, A5.01, A5.02, A5.04, A5.05, A7.01, A7S.01, A8.01, A8.03, A8.04,
A8.08, A8S.01, A9.01, A9.03, A10.01, A10.02, P2.01, P3.01, P4.01, P4.02, M2.01, M2.02,
M4.01, M5.01, M5.07, E3.01, E3.04, E5.01, E5.02, E6.01, TD.01, TD.02, T1.03, and T3.01.
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A. SPECIFICATION SECTION 011200 - MULTIPLE CONTRACT SUMMARY

Paragraph 3.03 BID CATEGORIES

A.BID CATEGORY NO. 1 - GENERAL TRADES

Add the following General Clarifications:

19.

20.

21.

22.

23.

24.

25.

Bid Category No. 1 General Trades contractor is responsible for all slab cutting and
pour backs identified on the architectural demo sheets.

Material within the concrete vault/tanks will be removed by the owner prior to demo
operations.

Bid Category No. 5 contractor to be responsible for roofing demo shown on sheet
AD2.01 in regard to roofing materials only.  Bid Category No. 10 contractor
responsible for demo and removal of mechanical equipment and roof drains on sheet
AD2.01.

Acrylic panel with graphic shown on sheet A7.01 Plan Note 22 to be provided by Bid
Category No. 1 General Trades within the base bid.

All equipment pads shown on sheet G1.1 are the responsibility of the Bid Category
No. 1 General Trades contractor. Coordinate with the mechanical drawings and the
Bid Category No. 10 — Mechanical and Plumbing contractor prior to placing.

In regard to the Vocational Shop Equipment Schedule Table shown in 11 57 00 the
Hunter Alignment Lift and Installation is by the owner. The Hunter Alignment
Cabinet is by the owner.

Relocating and reinstalling any wood top metal framed workbenches is by the Bid
Category No. 1 General Trades contractor.

Add the following Specification Section:

Section 07 91 00 - Preformed Joint Seals

Delete the following Specification Sections:

Section 06 10 00 - Rough Carpentry
Section 06 61 16 - Solid Surface Fabrications

B. BID CATEGORY NO. 2 - MASONRY

Delete the following Specification Section:

Section 07 91 00 Preformed Joint Seals

Add the following General Clarification:

6.

222110.05

Installation of tube steel above and below windows to be supplied by the Bid Category
No. 3 contractor but installed by the Bid Category No. 2 Masonry contractor.

October 6, 2023 ADD.2-2



C.BID CATEGORY NO. 3 STRUCTURAL STEEL

Add the following General Clarification:

4. Installation of tube steel above and below windows to be supplied by this contractor
and to be installed by the Bid Category No. 2 Masonry contractor.

D.BID CATEGORY NO.4-METAL STUDS, DRYWALL, CEILINGS

Add the following General Clarification:

6. Bid Category No. 5 Roofing Contractor to be responsible for exterior wood blocking
from the parapet down to the roof where wood blocking interfaces with the roofing
system.

7. On the finish plans if within the finish box for a room when 1 material is listed that

material extends to the full height of the walls and is on all walls of the room unless
other materials are listed or otherwise indicated.

Add the following Specification Section:

Section 09 21 16.23 - Gypsum Board Shaft Wall Assemblies

E. BID CATEGORY NO. 5 - ROOFING

Replace the following General Clarifications:

2. Provide all wood blocking and plywood sheathing that interfaces with the roofing
system. This includes any wood blocking associated with MEP curbs. In general,
this means from the top of the parapet down to the roof.

3. Bid Category No. 5 contractor responsible for roofing demo shown on sheet AD2.01
in regard to roofing materials only. Bid Category No. 10 Contractor responsible for
demo of mechanical equipment and roof drains on sheet AD2.01.

H.BID CATEGORY NO. 8 — CASEWORK

Add the following sections:

Section 06 61 16 Solid Surface Fabrications

222110.05 October 6, 2023 ADD.2-3



J. BID CATEGORY NO. 10 - MECHANICAL AND PLUMBING

Add the following General Clarification:

4. Bid Category No. 1 General Trades Contractor is responsible for all existing slab
cutting and pour backs identified on the architectural demo sheets.

5. All equipment pads shown on sheet G1.1 are the responsibility of the Bid Category
No. 1 General Trades contractor. Coordinate with the mechanical drawings and the
Bid Category No. 10 — Mechanical and Plumbing contractor prior to placing.

Add the following Specifications Sections:

Section 23 11 13 - Facility Fuel-Oil Piping
Section 23 13 23 - Facility Above Ground Fuel-Oil Storage Tanks

I. BID CATEGORY NO. 11 —ELECTRICAL AND TECHNOLOGY

Add the following Specification Section:

Section 27 13 23 - TM-Manufacturer’s Material List

Add the following General Clarifications:

8. Existing Carmel High School intercom system is Carehawk.

9. Panel C2 on sheet E5.02 this is a 120v/208 v main lug only panelboard with 30
circuits. It is fed from Panel WDPL-1.

10.  The 200-amp spare in the existing 480v switch gear that feeds SPH1 does not appear
to be a spare.

B. SPECIFICATION SECTION 01 21 00 - ALLOWANCES
Paragraph 3.01 Product Allowance
Add:
B. Bid Category No. 11 Electrical — 200 amp Fused Switch in Existing 480v Gear $3500

C. SPECIFICATION SECTION 01 32 00 — SCHEDULES

Delete the following:

Delete the attached incorrect sheet of the Exterior Logistics Plan (Page 1).
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ADDENDUM NO.2

Carmel High School Polytechnic Addition and Renovation
Project No. 221165.01
Carmel Clay Schools

Carmel, Indiana

Index of Contents

Addendum No. 2, 11 items, 3 pages
New Project Manual Section: 09 21 16.23 — Gypsum Board Shaft Wall Assemblies, 23 11 13 — Facility Fuel-
Oil Piping, 23 13 23 — Facility Above Ground Fuel-Oil Storage Tanks, 27 13 23 TM — Manufacturer’s Material
List, and 27 15 53 TM — Manufacturer’s Material List
Revised Project Manual Sections: Sections 12 93 00 — Site Furnishings and Amenities, 23 80 61 — Fume
Collection Systems, 27 11 00 TM — Manufacturer’s Material List, 27 15 15 TM — Manufacturer’s Material List,
27 15 17 — Communications Copper Horizontal Cabling (Augmented CAT 6A) and 33 41 00 — Storm Utility
Drainage Piping
Revised Drawing Sheets: Index A, Index B, GD1.1, G1.1, G1.3, G2.1, G3.3, G4.1, G4.2, G5.1, G5.2, SU1.1,
SuU2.1, SU3.3, S1.01, S1.02, S1.03, S2.01, S2.02, S2.03, S3.01, S4.01, S5.02, S5.03, A0.01, AD1.01,
AD3.01, A1.01, A1.02, A1.03, A1.05, A2.01, A2.02, A4.01, A5.01, A5.02, A5.04, A5.05, A7.01, A7S.01,
A8.01, A8.03, A8.04, A8.08, A8S.01, A9.01, A9.03, A10.01, A10.02, P2.01, P3.01, P4.01, P4.02, M2.01,
M2.02, M4.01, M5.01, M5.07, E3.01, E3.04, E5.01, E5.02, E6.01, TD.01, TD.02, T1.03, and T3.01

Date: October 5, 2023

FANNING/HOWEY ASSOCIATES, INC.
ARCHITECTS/ENGINEERS/CONSULTANTS

UL
Aty "y
¥,

Paul A. Miller, License No. AR10800161
Expiration Date: 12/31/2023



TO: ALL BIDDERS OF RECORD

ADDENDUM NO. 2 to Drawings and Project Manual, dated August 31, 2023 for Carmel High School Polytechnic
Addition and Renovations for Carmel Clay Schools, 5201 East Main Street, Carmel, Indiana 46033; as prepared
by Fanning/Howey Associates, Inc., Indianapolis, Indiana.

This Addendum shall hereby be and become a part of the Contract Documents the same as if originally bound
thereto.

The following clarifications, amendments, additions, revisions, changes, and modifications change the original
Contract Documents only in the amount and to the extent hereinafter specified in this Addendum.

Each bidder shall acknowledge receipt of this Addendum in his proposal or bid.

NOTE: Bidders are responsible for becoming familiar with every item of this Addendum. (This includes
miscellaneous items at the very end of this Addendum.)

RE: ALL BIDDERS

ITEMNO. 1. PROJECT MANUAL, TABLE OF CONTENTS

A. Book 2, Page 00 00 20-3, DIVISION 09: Add Section 09 21 16.23 — Gypsum Board Shaft Wall
Assemblies.
B. Book 2, Page 00 00 20-5, DIVISION 23: Add Sections 23 11 13 — Facility Fuel-Oil Piping and 23 13 23

— Facility Above Ground Fuel-Oil Storage Tanks.

C. Book 3, Page 00 00 20-6, Division 27: Add Sections 27 13 23 TM — Manufacturer’s Material List, and 27
15 53 TM — Manufacturer’'s Material List.

ITEM NO. 2. NEW PROJECT MANUAL SECTION(S)

A. New Project Manual Section 09 21 16.23 — Gypsum Board Shaft Wall Assemblies, 23 11 13 — Facility
Fuel-Oil Piping, 23 13 23 — Facility Above Ground Fuel-Oil Storage Tanks, 27 13 23 TM —
Manufacturer’s Material List, and 27 15 53 TM — Manufacturer’s Material List are included with and
hereby made a part of this Addendum.

ITEMNO. 3. REVISED PROJECT MANUAL SECTIONS

A. Sections 12 93 00 — Site Furnishings and Amenities, 23 80 61 — Fume Collection Systems, 27 11 00 TM
— Manufacturer’s Material List, 27 15 15 TM — Manufacturer’s Material List, 27 15 17 — Communications
Copper Horizontal Cabling (Augmented CAT 6A) and 33 41 00 — Storm Utility Drainage Piping have
been revised, dated 10/5/23, and are included with and hereby made a part of this Addendum.

ITEM NO. 4. PROJECT MANUAL, SECTION 04 20 00 — UNIT MASONRY

A. Replace 2.4, C., 2., as follows:
“2. Owner to provide Ground Face Masonry Units from Owner’s attic stock.”
B. Delete 2.4, C., 3., 4., and 6., in their entirety.

Note: Paragraph No. 5 remains, adding the Acrylic Coating to Owner supplied Ground Frace Masonry
Units is required as part of this Work.

Addendum No. 2
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ITEMNO.5. PROJECT MANUAL, SECTION 07 01 50.91 — ROOFING RESTORATION

A. Add 1.10, B., 3., as follows:

“3. New material installed at intersection of roof coating and new membrane roofing to integrate
new roof coating with new construction shall be covered under Manufacturer Warranty
described herein.”

B. Add 3.2, C., as follows:
“C. All new membrane materials must be sanded to develop suitable profile and cleaned per
manufacturer’s written instructions.
1. Cleaning shall utilize manufacturer’s recommended cleaning solution and thoroughly
rinse with fresh water.
2. Apply manufacturer’'s recommended primer to new membrane before proceeding with

roof coating materials.

ITEMNO. 6. PROJECT MANUAL, SECTION 07 54 00 - THERMOPLASTIC MEMBRANE ROOFING

A. Replace 2.3, A., 1., a., 1), as follows:
“1) Roof NAV #269163-0-0"
B. Replace 2.5, B., as follows:
“B. Vapor Retarder/Barrier Laminate Sheet: Roof Membrane Manufacturer’s standard product of

same or similar material and performance specified that is part of the tested assembly.”

ITEMNO.7. PROJECT MANUAL, SECTION 11 57 00.01 —VOCATIONAL SHOP EQUIPMENT SCHEDULE

A. Item No. SAA-100: Inthe “Item Name/Description” column delete the Model Number “SLW210UOTO”.
Model nhumber in the Model Number column and specification is correct.

ITEMNO. 8. PROJECT MANUAL, SECTION 26 24 16 - PANELBOARDS

A. Add 2.1, A., 4., as follows:

“4. Existing Equipment: GE equipment to match existing may be utilized for new parts within that
existing equipment only.”

ITEM NO.9. ACCEPTABLE MANUFACTURERS

The following manufacturers are to be considered acceptable manufacturers (suppliers and fabricators) for the
Sections of the Specifications listed. Listed manufacturers are required to bid on products equal in type and
design, size, function, and quality to that originally specified. Final decision as to equality of products specified
versus those proposed shall be made by the Architect.

Section 08 91 19 — Fixed Louvers
- Pottorff, Fort Worth, Texas

Section 10 51 13 — Metal Lockers
- Lockers MFG, Como Mississippi

Addendum No. 2
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Section 23 34 23 — HVAC Power Ventilators
- Canarm Ltd. (Article 2.1 A))
- Canarm Ltd. (Article 2.2 A)

Section 23 36 00 — Variable Air Volume Terminals
- Krueger (Article 2.1 A)
- Metalaire (Article 2.1 A.)

Section 23 37 23 — HVAC Gravity Ventilators
- Acme (Article 2.3 A))

Section 23 41 00 — Particulate Air Filtration
- 1AP Air Products (Article 2.1 A.)

Section 23 73 13 — Modular Indoor Central Station Air-Handling Units
- VTS America (Article 2.1 A.)

Section 23 80 54 — Dust Collection System
- AQC Dust (Article 2.1 A))
- Imperial Systems (Article 2.1 A.)
- Nederman (Article 2.1 A.)
- Boss Products LLC (Article 2.1 B.)
- Nederman (Article 2.1 B.)
- US Duct (Article 2.2 A 1))

Section 23 80 54 — Vehicle Exhaust Systems
- Nederman (Article 2.05 A.)

ITEM NO. 10. REVISED DRAWING SHEETS

A. Drawing Sheets: Index A, Index B, GD1.1, G1.1, G1.3, G2.1, G3.3, G4.1, G4.2, G5.1, G5.2, SU1.1,
Su2.1,SU3.3, S1.01, S1.02, S1.03, S2.01, S2.02, S2.03, S3.01, S4.01, S5.02, S5.03, A0.01, AD1.01,
AD3.01, A1.01, A1.02, A1.03, A1.05, A2.01, A2.02, A4.01, A5.01, A5.02, A5.04, A5.05, A7.01, A7S.01,
A8.01, A8.03, A8.04, A8.08, A8S.01, A9.01, A9.03, A10.01, A10.02, P2.01, P3.01, P4.01, P4.02, M2.01,
M2.02, M4.01, M5.01, M5.07, E3.01, E3.04, E5.01, E5.02, E6.01, TD.01, TD.02, T1.03, and T3.01 have
been revised, dated 10/5/22 and are included with and hereby made a part of this Addendum. These
Drawings supersede the original documents.

ITEM NO. 11. DRAWING SHEET A8.03

A. Room No. C124, add the following note adjacent to the “PSP-1" designation:

“PSP-1 shall extend from floor base to bottom of ceiling.”

END OF ADDENDUM
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SECTION 09 21 16.23 - GYPSUM BOARD SHAFT WALL ASSEMBLIES

PART 1 - GENERAL

11

A.

B.

1.2

A.

1.3

A.

1.4

A.

B.

C.

15

A.

B.

C.

SUMMARY

This Section includes gypsum board shaft-wall assemblies for the following:
1. Shaft-wall enclosures.

2. Horizontal enclosures.

Related Sections include the following:

1. Division 07 Section "Penetration Firestopping"” for head-of-wall assemblies that
incorporate gypsum board shaft-wall assemblies.
2. Division 09 Section “Gypsum Board Assemblies” for finish requirements.

ACTION SUBMITTALS

Product Data: For each gypsum board shaft-wall assembly indicated.

QUALITY ASSURANCE

Fire-Resistance Ratings: Provide materials and construction identical to those of assemblies
with fire-resistance ratings determined according to ASTM E 119 by a testing and inspecting
agency.

DELIVERY, STORAGE, AND HANDLING

Deliver materials in original packages, containers, and bundles bearing brand name and
identification of manufacturer or supplier.

Store materials inside under cover and keep them dry and protected against damage from
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.

Stack panels flat on leveled supports off floor or slab to prevent sagging.
FIELD CONDITIONS

Environmental Limitations: Comply with ASTM C 840 requirements or with gypsum board
manufacturer's written recommendations, whichever are more stringent.

Do not install interior products until installation areas are enclosed and conditioned.

Do not install panels that are wet, moisture damaged, or mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, and irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

21

A.

MANUFACTURERS

Basis-of-Design Product:  Subject to compliance with requirements, provide the product
indicated in Gypsum Board Shaft-Wall Assembly Schedule at the end of Part 3 or a comparable
product by one of the following:

1. American Gypsum Company.

2. CertainTeed Gypsum, Inc.

221165.01 09 21 16.23-1 GYPSUM BOARD SHAFT
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2.2

2.3

2.4

25

G-P Gypsum.

Continental Building Products, LLC (fka Lafarge).
National Gypsum Company.

PABCO Gypsum.

Temple-Inland Forest Products Corporation.
USG Corporation.

NG R~W

Products of other manufacturers will be considered for acceptance provided they equal or
exceed the material requirements and functional qualities of the specified product. Requests for
Architect/Engineer’'s approval must be accompanied by the “Substitution Request Form” and
complete technical data for evaluation. All materials for evaluation must be received by the
Project Manager and Specification Department at least 10 days prior to bid due date. Additional
approved manufacturers will be issued by Addendum.

GYPSUM BOARD SHAFT-WALL ASSEMBLIES, GENERAL

Provide materials and components complying with requirements of fire-resistance-rated
assemblies indicated.

1. Provide panels in maximum lengths available to eliminate or minimize end-to-end butt
joints.
2. Provide auxiliary materials complying with gypsum board shaft-wall assembly

manufacturer's written recommendations.
PANEL PRODUCTS

Gypsum Shaft Liner Panels: Comply with ASTM C 1396.

1. Moisture- and Mold-Resistant Type X: ASTM C 1396, manufacturer's proprietary liner
panels with moisture- and mold-resistant core and surfaces; comply with ASTM D 3273,
score of 10 as rated according to ASTM D 3274.
a. Core: 1 inch thick.
b. Long Edges: Double bevel.
C. Mold Resistance: ASTM D 3273, score 10 as rated according to ASTM D 3274.

Gypsum Board: As specified in Division 09 Section “Gypsum Board Assemblies”.
NON-LOAD-BEARING STEEL FRAMING
Framing Members: Comply with ASTM C 645 for conditions indicated.

Steel Sheet Components: Comply with ASTM C 645 requirements for metal, unless otherwise

indicated.

1. Protective Coating: Coating with equivalent corrosion resistance of ASTM A 653, G40,
hot-dip galvanized, unless otherwise indicated.

Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with
movement of the structure while maintaining continuity of fire-resistance-rated assembly
indicated; in thickness not less than indicated for studs and in width to accommodate depth of
studs.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Fire Trak Corp.; Fire Trak System.

b. Grace Construction Products; FlameSafe FlowTrak System.

C. Metal-Lite, Inc.; The System.

d. Steel Network Inc. (The); VertiClip SLD or VertiTrack VTD.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced product standards and
manufacturer's written recommendations.
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PART 3 -

3.1

3.2

Trim Accessories: Cornerbead, edge trim, and control joints of material and shapes specified in
Division 09 Section "Gypsum Board Assemblies" that comply with gypsum board shaft-wall
assembly manufacturer's written recommendations for application indicated.

Gypsum Board Joint-Treatment Materials: As specified in Division 09 Section "Gypsum Board
Assemblies."

Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

Track Fasteners: Power-driven fasteners of size and material required to withstand loading

conditions imposed on shaft-wall assemblies without exceeding allowable design stress of track,

fasteners, or structural substrates in which anchors are embedded.

1. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to
sustain, without failure, a load equal to 5 times design load, as determined by testing per
ASTM E 488 conducted by a qualified testing agency.

Sound Attenuation Blankets: ASTM C 665, Type | (blankets without membrane facing),

produced by combining thermosetting resins with mineral fibers manufactured from glass, slag

wool, or rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

2. Sustainability Requirements: Glass fiber blanket insulation used on this project shall be
tested according to ASTM D5116 and shown to emit less than 13.5-ppb formaldehyde.

EXECUTION
EXAMINATION

Examine substrates to which gypsum board shaft-wall assemblies attach or abut, with Installer
present, including hollow-metal frames, elevator hoistway door frames, cast-in anchors, and
structural framing. Examine for compliance with requirements for installation tolerances and
other conditions affecting performance.

Examine panels before installation. Reject panels that are wet, moisture damaged, or mold
damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION

General: Install gypsum board shaft-wall assemblies to comply with requirements of fire-
resistance-rated assemblies indicated, manufacturer's written installation instructions, and the
following:

1. ASTM C 754 for installing steel framing except comply with framing spacing indicated.

2. Division 09 Section "Gypsum Board Assemblies" for applying and finishing panels.

Do not bridge architectural or building expansion joints with shaft-wall assemblies; frame both
sides of expansion joints with furring and other support.

Install supplementary framing in gypsum board shaft-wall assemblies around openings and as
required for blocking, bracing, and support of gravity and pullout loads of fixtures, equipment,
services, heavy trim, furnishings, and similar items that cannot be supported directly by shaft-
wall assembly framing.

At penetrations in shaft wall, maintain fire-resistance rating of shaft-wall assembly by installing
supplementary steel framing around perimeter of penetration and fire protection behind boxes
containing wiring devices, elevator call buttons, elevator floor indicators, and similar items.
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3.3

3.4

Isolate perimeter of gypsum panels from building structure to prevent cracking of panels, while
maintaining continuity of fire-rated construction.

Firestop Tracks: Install to maintain continuity of fire-resistance-rated assembly indicated.

Control Joints: Install control joints according to ASTM C 840 and in specific locations approved
by A/E, while maintaining fire-resistance rating of gypsum board shaft-wall assemblies.

Installation Tolerance: Install each framing member so fastening surfaces vary not more than
1/8 inch from the plane formed by faces of adjacent framing.
PROTECTION

Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

Remove and replace panels that are wet, moisture damaged, or mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, and irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.
GYPSUM BOARD SHAFT-WALL ASSEMBLY SCHEDULE

Gypsum Board Shaft-Wall Assembly SWGB-1: Where this designation is indicated, provide
assembly complying with the following:

1. Horizontal and vertical orientation.
2. Fire Resistance Rated Assembly (1 hour):
a. Products:

1) One hour assembly (WP-755): National Gypsum Co.
2) Cavity shaft-wall gypsum drywall (UL Des U469): United States Gypsum Co.
3) One hour rated finished one side (WP 7000): Georgia Pacific.

b. Option: UL 1504 (HM 101): National Gypsum.

3. Stud Depth: As indicated or as required to comply with tested assembly.

4, Stud and Track Base Metal Thickness
a. Minimum Base-Metal Thickness: 0.0329 inch.

5. Room Side Finish: Per Division 09 Section “Gypsum Board Assemblies”.

6. Shaft Side Finish: As indicated by fire resistance rated assembly design designation
above.

END OF SECTION 09 21 16.23
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1.1

1.2

1.3

PART 2 -

2.1

SECTION 12 93 00 — SITE FURNISHINGS AND AMENITIES

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Screen Wall and Gates

2. Trash Dumpster Gates

3. Pipe Bollards and Covers

Related sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for installation of pipe sleeves cast or
anchor bolts cast in concrete footings.

2. Division 31 Section "Earth Moving" for excavation for installation of concrete footings.

SUBMITTALS
Sampiles for Initial Selection: For units with factory-applied color finishes.

Samples for Verification: For each type of exposed finish required, prepared on Samples of
size indicated below.
1. Size: Not less than 6-inch-long linear components and 4-inch-square sheet components.

Quality Assurance/Control Submittals
1. Product Data: For each type of product indicated.

Closeout Submittals
1. Maintenance Data: For site furnishings to include in maintenance manuals.

PRODUCTS
MATERIALS

Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use
and finish indicated; free of surface blemishes and complying with the following:

Rolled or Cold-Finished Bars, Rods, and Wire: ASTM B 211.

Extruded Bars, Rods, Wire, Profiles, and Tubes: ASTM B 221.

Structural Pipe and Tube: ASTM B 429.

Sheet and Plate: ASTM B 209.

Castings: ASTM B 26.

ablrwn =

Steel and Iron: Free of surface blemishes and complying with the following:

1. Plates, Shapes, and Bars: ASTM A 36.

2 Steel Pipe: Standard-weight steel pipe complying with ASTM A 53, or electric-resistance-

welded pipe complying with ASTM A 135.

Tubing: Cold-formed steel tubing complying with ASTM A 500.

Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing

complying with ASTM A 513, or steel tubing fabricated from steel complying with

ASTM A 1011 and complying with dimensional tolerances in ASTM A 500; zinc coated

internally and externally.

5. Sheet: Commercial steel sheet complying with ASTM A 1011.

6. Perforated Metal: From steel sheet not less than 0.0897-inch nominal thickness;
manufacturer's standard perforation pattern.

7. Expanded Metal: Carbon-steel sheets, deburred after expansion, and complying with
ASTM F 1267.

Rl

221165.01 12 93 00-1 SITE FURNISHINGS AND AMENITIES



2.2

8. Malleable-lIron Castings: ASTM A 47, grade as recommended by fabricator for type of
use intended.

9. Gray-Iron Castings: ASTM A 48, Class 200.

10.  Welded metal grid

Stainless Steel: Free of surface blemishes and complying with the following:
1. Sheet, Strip, Plate, and Flat Bars: ASTM A 666.

2. Pipe: Schedule 40 steel pipe complying with ASTM A 312.

3. Tubing: ASTM A 554.

Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-

coated or non-corrodible materials; commercial quality, tamperproof, vandal and theft resistant,

or concealed, recessed, and capped or plugged. Provide one of the following:

1. Angle Anchors: For inconspicuously bolting legs of site furnishings to on-grade
substrate; one per leg, unless otherwise noted.

2. Antitheft Hold-Down Brackets: For securing site furnishings to substrate; minimum two
per unit or as required by manufacturer.

Erosion-Resistant Anchoring Cement: Factory-packaged, non-shrink, non-staining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create
pourable anchoring, patching, and grouting compound; resistant to erosion from water
exposure without needing protection by a sealer or waterproof coating; recommended in writing
by manufacturer, for exterior applications.

Galvanizing: Where indicated for steel and iron components, provide the following protective

zinc coating applied to components after fabrication:

1. Zinc-Coated Tubing: External, zinc with organic overcoat, consisting of a minimum of 0.9
oz./sq. ft. of zinc after welding, a chromate conversion coating, and a clear, polymer film.
Internal, same as external or consisting of 81 percent zinc pigmented coating, not less
than 0.3 mil thick.

2. Hot-Dip Galvanizing: According to ASTM A 123, ASTM A 153, or ASTM A 924.

SCREEN WALL AND GATES
Screen Wall / Fencing

1. CityScapes Architectural innovations, Covrit System (Cellular PVC Vertical Plank with
standard stiffener infill — Madison Style with woodgrain surface on two-sides)

2. Color selection by Owner.

3. Height shall be 8’-0”. Width of planks, per manufacturer to withstand local wind load
codes.

4. Posts: Shall be part of the Plank system and surface mounted on new concrete or a new
concrete pier foundation.
a. Posts shall be mounted with Hilti epoxy anchors.
b. Post cap shall be a metal powder-coated shallow hip style.

Swing Gates at Screen Wall System
1. CityScapes Architectural innovations, ToughGate PVC Vertical Plank Infill Series —
Madison Style)

2. Height shall be 7°-9”, leaving a 3” gap at the bottom.

3. Width: Opening is per Plan and allow for two 5” diameter gate posts, as required.

4. Gate Posts: Steel powder coated in ground posts (5” diameter) Color selection by Owner.

5. Latch: Powder-coated steel. (lock by Owner). Color selection by Owner.

6. Drop Pin: Powder-coated steel or Stainless Steel (1/2” diameter) with adjustable
mounting hardware.

7. Handle: Powder-coated aluminum “Bridge” style handle on both gates. Color selection by
Owner.

8. Man-gate shall be a 5’ wide single swing gate.
a. Provide door hardware with lock on the on the “Un-secure”, west side.
b. Provide weather-proof panic hardware (Detex or similar) with local alarm on the

“secure” east side, with contact switch at post.
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C. Rolling or Sliding Gates

1.

o ~N

CityScapes Architectural innovations, ToughGate PVC Vertical Plank Infill Series —
Madison Style)

Height shall be 7°-8”, leaving a 4” gap at the bottom.

Width: Opening is 12°-0” between masonry.

Gate Frame: Steel, powder coated to be designed by the wall system manufacturer to
support vertical planks.

Gate support system shall be steel, powder coated to be designed by the wall system
manufacturer.

Rollers (3 minimum shall have steel powder coated axles and springs as required, with
flexible wheels.

Latch: Powder-coated steel. (Lock by Owner). Color selection by Owner.

Handle: Powder-coated aluminum “Bridge” style handle on both gates. Color selection by
Owner.

D. Trash Dumpster Gates.

1.

CityScapes Architectural innovations, ToughGate PVC Vertical Plank Infill Series —
Madison Style) Wood grain on two sides.

2. Height shall be 7°-9”, leaving a 3" gap at the bottom.

3. Width: Opening is 12°-0” between masonry, and allow for two 5” diameter gate posts.

4, Double Swing Gates

5. Gate Posts: Steel powder coated in ground posts (5: diameter) Color selection by Owner.

6. Hinges: Powder-coated steel. Color selection by Owner.

7. Latch: Powder-coated steel. (Lock by Owner). Color selection by Owner.

8. Drop Pin: Powder-coated steel or stainless steel (1/2” diameter) with adjustable mounting
hardware.

9. Handle: Powder-coated aluminum “Bridge” style handle on both gates. Color selection by
Owner.

2.3 BOLLARDS

A. Steel Bollards

1.

2.

Pipe materials

a. Size shall be 4” or 6” diameter and 48” tall, per plan and details.
b. Schedule 40 galvanized steel pipe.

C. Concrete filled.

d. Powder coated finish, unless receiving a bollard cover.

Foundations and mounting

a. Direct buried with 3,500 psi Concrete Foundations, 36” minimum depth

b. Surface mounted with 1/2” (min) base plates and four 2" diameter x 6” long
galvanized anchor bolts.

B. Bollard Covers

1

2.
3.
4

HDPE, Wall thickness V4”.

Color shall be as indicated on the Plans.

Sealant caulking (1/8” min) to be applied between bollard cover and foundation.
Manufacturers:

a. Ideal Sheild

b. ULine

24 FABRICATION

A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and
angles. Separate metals from dissimilar materials to prevent electrolytic action.

B. Welded Connections: Weld connections continuously. Weld solid members with full-length,
full-penetration welds and hollow members with full-circumference welds. At exposed
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25

26

PART 3 -

3.1

3.2

connections, finish surfaces smooth and blended so no roughness or unevenness shows after
finishing and welded surface matches contours of adjoining surfaces.

Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce
uniform curvature for each repetitive configuration required; maintain cylindrical cross section of
member throughout entire bend without buckling, twisting, cracking, or otherwise deforming
exposed surfaces of handrail and railing components.

Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs,
barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.

Factory Assembly: Assemble components in the factory to greatest extent possible to minimize
field assembly. Clearly mark units for assembly in the field.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

All exposed metal surfaces on tables, seating, and trash receptacles shall be coated with a
Panguard Il powder-coat finish.

STEEL AND GALVANIZED STEEL FINISHES

Powder-Coat Finish: Manufacturer's standard, baked, polyester, powder-coat finish complying
with finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.

EXECUTION
EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
correct and level finished grade, mounting surfaces, installation tolerances, and other
conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Comply with manufacturer's written installation instructions unless more stringent requirements
are indicated. Complete field assembly of site furnishings where required.

Install all site furnishings with embedment type mounting prior to paving and landscaping. All
other surface style mounted site furnishings to be installed after landscaping and paving have
been completed.

Install site furnishings level, plumb, true, and securely anchored at locations indicated on
Drawings.

Post Setting: Set cast-in or embedment type support posts in concrete footing with smooth top,
shaped to shed water to depths as required by manufacturer. Protect portion of posts above
footing from concrete splatter. Verify that posts are set plumb or at correct angle and are
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aligned and at correct height and spacing. Hold posts in position during placement and
finishing operations until concrete is sufficiently cured.

E. Store and Install Apex Inverted Bike Parking Racks per manufacture’s written instructions.
3.3 CLEANING

A. After completing site furnishing installation, inspect components. Remove spots, dirt, and
debris. Repair damaged finishes to match original finish or replace component.

END OF SECTION 116833
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SECTION 231113 - FACILITY FUEL-OIL PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

Section Includes:

1. Double-containment pipe and fittings.
2. Piping specialties.

3. Joining materials.

4. Specialty valves.

5. Mechanical leak-detection valves.

6. Leak-detection and monitoring system.
7. Labels and identification.

ACTION SUBMITTALS

Product Data:

1. Double-containment pipe and fittings.
2. Piping specialties.

3. Joining materials.

4. Specialty valves.

5. Mechanical leak-detection valves.

6. Leak-detection and monitoring system.
7. Labels and identification.

Product Data Submittals:

1.

2.

Include construction details, material descriptions, and dimensions of individual

components and profiles.
Include rated capacities, pressure

operating characteristics, electrical

characteristics, settings, and furnished specialties and accessories.

Shop Drawings: For fuel-oil piping.

1.
2.
3.

Include plans, elevations sections, hangers, and supports for multiple pipes.
Include details of location of anchors, alignment guides, and expansion joints and loops.

Scale: 1/4 inch per foot.

INFORMATIONAL SUBMITTALS

Coordination Drawings:

221165.01
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1. Plans and details, drawn to scale, on which fuel-oil piping and tanks are shown and
coordinated with other installations, using input from installers of the items involved.

B.  Field quality-control reports.

C.  Sample Warranty: For special warranty.

1.4 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For fuel-oil equipment and accessories.

1. Indicate actual installed items by marking submittals with an arrow or box.

1.5 MAINTENANCE MATERIAL SUBMITTALS

1.6 QUALITY ASSURANCE
A.  Delegated Design Engineer Qualifications: A professional engineer who is legally qualified to
practice in Indiana where Carmel High School is located and who is experienced in providing

engineering services of the type indicated.

B.  Steel Support Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

C.  Pipe Welding Qualifications: Qualify procedures and personnel in accordance with ASME
Boiler and Pressure Vessel Code.
1.7 DELIVERY, STORAGE, AND HANDLING

A.  Lift and support fuel-oil storage tanks only at designated lifting or supporting points, as
indicated on Shop Drawings. Do not move or lift tanks unless empty.

B.  Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

C.  Store PE and PE-coated pipes, tubes, and valves in manner to avoid damaging the coating and
to protect from direct sunlight.

1.8 FIELD CONDITIONS

A.  Interruption of Existing Fuel-Oil Service: Do not interrupt fuel-oil service to facilities occupied

by Owner or others unless permitted under the following conditions and then only after

arranging to provide temporary fuel-oil supply in accordance with requirements indicated:

1. Notify Construction Manager/Owner no fewer than two days in advance of proposed
interruption of fuel-oil service.
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2. Do not proceed with interruption of fuel-oil service without Construction Manager's/
Owner's written permission.

1.9 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace components of flexible, double-
containment piping and related equipment that fail in materials or workmanship within specified
warranty period.

1. Failures include those due to defective materials or workmanship for materials including
piping, dispenser sumps, watertight sump entry boots, terminations, and other end
fittings.

2. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and use.

B. Comply with ASME B31.9, "Building Services Piping," for fuel-oil piping materials,
installation, testing, and inspecting.

C.  Fuel-Oil Valves: Comply with UL 842 and have service mark initials "WOG" permanently
marked on valve body.

D.  Comply with requirements of the EPA and of state and local authorities having jurisdiction.

E. Maximum Operating-Pressure Ratings: 3 psig fuel-oil supply pressure at oil-fired appliances.

2.2 DOUBLE-CONTAINMENT PIPE AND FITTINGS

A.  Double-Containment Piping - Flexible, Nonmetallic:

1. Source Limitations: Obtain double-containment piping - flexible, nonmetallic, from
single manufacturer.

2. Standard: Comply with UL 971.

3. Pipe Materials: PVDF complying with ASTM D3222 for carrier pipe with mechanical
couplings to seal carrier, and PE pipe complying with ASTM D4976 for containment
piping.

4. Sumps: PE.

5. Watertight sump entry boots, pipe adapters with test ports and tubes, coaxial fittings, and
couplings.

6. Minimum Operating Pressure Rating: 10 psig

7. Plastic to Steel Pipe Transition Fittings: Factory-fabricated fittings with plastic end
matching or compatible with carrier piping, and steel pipe end complying with
ASTM AS53/A53M, black steel, Schedule 40, Type E or S, Grade B.
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8. Include design and fabrication of double-containment pipe and fitting assemblies with
provision for field installation of cable leak-detection system in annular space between
carrier and containment piping.

9. Leak-Detection System: Include design and fabrication of double-containment pipe and
fitting assemblies with provision for field installation of cable leak-detection system in
annular space between carrier and containment piping.

B.  Double-Containment Piping - Flexible, Metallic:
1. Source Limitations: Obtain double-containment piping - flexible, metallic, from single
manufacturer.
2. Standard: Comply with UL 971A.
3. Pipe Materials:

a. Metallic Lining: ASTM A240/A240M, Type 304, corrugated stainless steel tubing.
b. Carrier Pipe: Fluoropolymer tube.
c. Jacket: UV stabilized.

4. Watertight sump entry boots, pipe adapters with test ports and tubes, coaxial fittings, and

couplings.

Minimum Operating Pressure Rating: 10 psig

6. Plastic to Steel Pipe Transition Fittings: Factory-fabricated fittings with plastic end
matching or compatible with carrier piping, and steel pipe end complying with
ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.

7. Include design and fabrication of double-containment pipe and fitting assemblies with
provision for field installation of cable leak-detection system in annular space between
carrier and containment piping.

8. Leak-Detection System: Include design and fabrication of double-containment pipe and
fitting assemblies with provision for field installation of cable leak-detection system in
annular space between carrier and containment piping.

e

C.  Double-Containment Piping - Rigid:
1. Source Limitations: Obtain double-containment piping - rigid, from single manufacturer.
2. Standard: Comply with UL 971.
3. RTRP: ASTM D2996 or ASTM D2997 carrier and containment piping and mechanical
couplings to seal carrier and containment piping or individually bonded joints.

a. Minimum Operating-Pressure Rating for RTRP NPS 2 and NPS 3 (DN 50 and
DN 80): 150 psig

b. Minimum Operating-Pressure Rating for RTRP NPS 4 and NPS 6 (DN 100 and
DN 150): 125 psig. Compliance with UL 971 is not required for NPS 6 (DN 150)
and larger piping.

c. Fittings: RTRF complying with ASTM D2996 or ASTM D2997 and made by
RTRP manufacturer; watertight sump entry boots, termination, or other end
fittings.

4. Leak-Detection System: Include design and fabrication of double-containment pipe and

fitting assemblies with provision for field installation of cable leak-detection system in
annular space between carrier and containment piping.
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23 PIPING SPECIALTIES

A.  Flexible Connectors - Metallic:
1. Source Limitations: Obtain flexible connectors - metallic, from single manufacturer.
2. Listed and labeled for aboveground and underground applications by an NRTL
acceptable to authorities having jurisdiction.

3. Stainless steel bellows with woven, flexible, bronze or stainless steel, wire-reinforcing
protective jacket.

4. Minimum Operating Pressure: 150 psig

5. End Connections: Socket, flanged, or threaded end to match connected piping.

6. Maximum Length: 30 inches

7. Swivel end, 50 psig maximum operating pressure.

8. Factory-furnished anode for connection to cathodic protection.

B.  Flexible Connectors - Nonmetallic:

1. Source Limitations: Obtain flexible connectors - nonmetallic, from single manufacturer.

2. Listed and labeled for underground applications by an NRTL acceptable to authorities
having jurisdiction.

3. PFTE bellows with woven, flexible, bronze or stainless steel, wire-reinforcing protective
jacket.

4. Minimum Operating Pressure: 150 psig

5. End Connections: Socket, flanged, or threaded end to match connected piping.

6. Maximum Length: 30 inches

7. Swivel end, 50 psig maximum operating pressure.

8. Factory-furnished anode.

C. Strainers - Y-Pattern:

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.

3. Strainer Screen: 80-mesh startup strainer and perforated stainless steel basket with 50
percent free area.

4. CWP Rating: 125 psig.

D. Strainers - Basket:

1. Body: ASTM A126, Class B, high-tensile cast iron with bolted cover and bottom drain

connection.

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.

3. Strainer Screen: 80-mesh startup strainer and perforated stainless steel basket with 50

percent free area.
4, CWP Rating: 125 psig.

E. Strainers - T-Pattern:

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer
maintenance.
2. End Connections: Grooved ends.
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3.

4.

Strainer Screen: 80-mesh startup strainer and perforated stainless steel basket with 57
percent free area.
CWP Rating: 750 psig

F. Air Vents - Manual:

Nk W=

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2

Discharge Connection: NPS 1/8

CWP Rating: 150 psig

Maximum Operating Temperature: 225 deg F

24 JOINING MATERIALS

A.  Joint Compound and Tape for Threaded Joints: Suitable for fuel oil.

B.  Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

C.  Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are
prohibited.

D. Bonding Adhesive for RTRP and RTRF: As recommended by piping and fitting manufacturer.

2.5 SPECIALTY VALVES

A. Pressure Relief Valves:

1.
2.

VNN kW

O
L.
2

AN
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Source Limitations: Obtain pressure relief valves from single manufacturer.

Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having
jurisdiction.

Body: Brass, bronze, or cast steel.

Springs: Stainless steel, interchangeable.

Seat and Seal: NBR.

Orifice: Stainless steel, interchangeable.

Factory-Applied Finish: Baked enamel.

Maximum Inlet Pressure: 150 psig

Relief Pressure Setting: 60 psig

il Safety Valves:

Source Limitations: Obtains oil safety valves from single manufacturer.

Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having
jurisdiction.

Body: Brass, bronze, or cast steel.

Springs: Stainless steel.

Seat and Diaphragm: NBR.

Orifice: Stainless steel, interchangeable.

23 11 13 FACILITY FUEL OIL PIPING



7. Factory-Applied Finish: Baked enamel.
8. Manual override port.

9. Maximum Inlet Pressure: 60 psig.

10.  Maximum Outlet Pressure: 3 psig

C.  Emergency Shutoff Valves:

1. Source Limitations: Obtain emergency shutoff valves from single manufacturer.
2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having
jurisdiction.

3 [Single] [Double] poppet valve.

4 Body: ASTM A126, cast iron.

5. Disk: FPM.

6. Poppet Spring: Stainless steel.

7 Stem: Plated brass.

8. O-Ring: FPM.

9. Packing Nut: PTFE-coated brass.

10.  Fusible link to close valve at 165 deg F
11.  Thermal relief to vent line pressure buildup due to fire.
12.  Air test port.

13.  Maximum Operating Pressure: 0.5 psig

2.6 MECHANICAL LEAK-DETECTION VALVES

A.  Source Limitations: Obtain mechanical leak-detection valves from single manufacturer.

B.  Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having jurisdiction.
C. Body: ASTM A126, cast iron.

D.  O-Rings: Elastomeric compatible with fuel oil.

E. Piston and Stem Seals: PTFE.

F. Stem and Spring: Stainless steel.

G.  Piston Cylinder: Burnished brass.

H. Indicated Leak Rate: Maximum 3 gph at 10 psig

L Leak Indication: Reduced flow.

2.7 LEAK-DETECTION AND MONITORING SYSTEM

A.  Cable and Sensor Leak-Detection Monitoring System:
1. Source Limitations: Obtain cable and sensor leak-detection monitoring system from
single manufacturer.
2. Standard: Comply with UL 1238.
3. Calibrated leak-detection and monitoring system with probes and other sensors and
remote alarm panel for fuel-oil piping.
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2.8

4, Include fittings and devices required for testing.

LABELS AND IDENTIFICATION

Detectable Warning Tape: Acid- and alkali-resistant PE-film warning tape manufactured for
marking and identifying underground utilities, minimum of 6 inches wide and 4 mils thick,
continuously inscribed with description of utility, with metallic core encased in a protective
jacket for corrosion protection, and detectable by metal detector when tape is buried up to 30
inches deep; colored yellow.

PART 3 - EXECUTION

3.1

A.

3.2

33

34

221165.01

EXAMINATION

Examine areas for compliance with requirements for installation tolerances and other conditions
affecting performance of fuel-oil piping.

Examine installation of fuel-burning equipment and fuel-handling and storage equipment to
verify actual locations of piping connections before installing fuel-oil piping.

Proceed with installation only after unsatisfactory conditions have been corrected.

EARTHWORK

Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.

PREPARATION

Close equipment shutoff valves before turning off fuel oil to premises or piping section.

Comply with NFPA 30 and NFPA 31 requirements for prevention of accidental ignition.

INSTALLATION OF OUTDOOR PIPING
Underground Fuel-Oil Piping Burial Depth:

L. Under Compacted Backfill: 18 inches below finished grade.

2. Under Asphalt 2 Inches (51 mm) Thick: 8 inches below bottom of asphalt.

3. Under 4 Inches (102 mm) of Reinforced Concrete in Areas Subject to Vehicle Traffic:
4 inches below bottom of concrete.

4. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching,
and backfilling.

Steel Piping with Protective Coating:
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1. Apply joint cover kits to pipe after joining, to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe, complying with protective coating manufacturer's
written instructions. Review protective coating damage with Architect prior to repair.

3. Replace pipe having damaged PE coating with new pipe.

C.  Install double-containment, fuel-oil pipe at a minimum slope of 1 percent downward toward
fuel-oil storage tank sump.

D. Install vent pipe at a minimum slope of 2 percent downward toward fuel-oil storage tank sump.

E. Assemble and install entry boots for pipe penetrations through sump sidewalls for liquidtight
joints.

F. Install metal pipes and tubes, fittings, valves, and flexible connectors at piping connections to
aboveground storage tanks and underground storage tanks.

G.  Install fittings for changes in direction in rigid pipe.
H. Install system components with pressure rating equal to or greater than system operating
pressure.
3.5 INSTALLATION OF VALVES
A.  Install valves in accessible locations.
B.  Install pressure relief valves in distribution piping between the supply and return lines.

C.  Install one-piece, bronze ball valve with hose end connection at low points in fuel-oil piping.
Comply with requirements in Section 230523.12 "Ball Valves for HVAC Piping."

D. Install manual air vents at high points in fuel-oil piping.

3.6 PIPING JOINT CONSTRUCTION
A.  Ream ends of pipes and tubes and remove burrs.

B.  Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

C.  Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

D.  Welded Joints: Construct joints in accordance with AWS D10.12/D10.12M, using qualified
processes and welding operators in accordance with "Quality Assurance" Article.

221165.01 23 11 13 FACILITY FUEL OIL PIPING



1. Bevel plain ends of steel pipe.
2. Patch factory-applied protective coating as recommended in writing by manufacturer at
field welds and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," Ch. 35, "Pipe
and Tubing."

F. Flanged Joints: Install gasket material, size, type, and thickness for service application. Install
gasket concentrically positioned.

G.  Flared Joints: Comply with SAE J513. Tighten finger tight, and then use wrench in accordance
with fitting manufacturer's written instructions. Do not overtighten.

H.  Fiberglass-Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join in accordance
with pipe manufacturer's written instructions.
3.7 INSTALLATION OF LEAK-DETECTION AND MONITORING SYSTEM

A. Install leak-detection and monitoring system. Install alarm panel inside building where
indicated.

B.  Double-Containment, Fuel-Oil Piping: Install leak-detection sensor cable probes in interstitial
space of double-containment piping.
3.8 PIPING CONNECTIONS
A.  Where installing piping adjacent to equipment, allow space for service and maintenance.

B.  Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to
each piece of equipment having threaded pipe connection.

C. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment having flanged pipe connection.

D.  Connect piping to equipment with shutoff valve and union. Install union between valve and
equipment.

E. Install flexible piping connectors at final connection to burners, oil-fired appliances, and day
tanks.

3.9 LABELING AND IDENTIFYING

A. Nameplates, pipe identification, valve tags, and signs are specified in Section 230553
"Identification for HVAC Piping and Equipment."

B. Install detectable warning tape directly above buried fuel-oil piping, 6 inches below subgrade

under pavements and slabs. Terminate tracer wire in an accessible area, and identify as "tracer
wire" for future use with plastic-laminate sign.
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1. Piping: Over underground fuel-oil distribution piping.

3.10 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer Field Services: Engage a factory-authorized service representative to support/
supervise field tests and inspections.

C.  Tests and Inspections:

1. Piping Pressure Test: Minimum hydrostatic or pneumatic test-pressures measured at
highest point in system.

a. Fuel-Oil Distribution Piping:

1) Hydrostatic: Minimum 150 percent of maximum anticipated pressure or
5 psig

2) Pneumatic: Minimum 110 percent of maximum anticipated pressure.

3) Pressure to be maintained while complete visual inspection of all joints and
connections is conducted.

4) In no case is test pressure to be less than a gauge pressure of 5 psi measured
at the highest point of the system.

5)  Inno case is test pressure to be maintained for less than 10 minutes.

b. Fuel-Oil, Double-Containment Piping:

1) Carrier Pipe: Same as "Fuel-Oil Distribution Piping" Subparagraph above.
2) Containment Conduit: Minimum 5 psig for minimum 60 minutes.

c. Suction Piping: Minimum 20 in. Hg for minimum 30minutes.
d. Isolate storage tanks if test pressure in piping will cause pressure in storage tanks

to exceed 10 psig.

D. Inspect and test fuel-oil piping in accordance with NFPA 31, "Tests of Piping" Paragraph; and
in accordance with requirements of authorities having jurisdiction.

E. Test leak-detection and monitoring system for accuracy by manually operating sensors and
checking against alarm panel indication.

F. Test and adjust controls and safetics. Replace damaged and malfunctioning controls and
equipment.

G.  Bleed air from fuel-oil piping using manual air vents.

H.  Fuel-oil piping and equipment will be considered defective if they do not pass tests and
inspections.

L Prepare test and inspection reports.
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3.11 OUTDOOR PIPING SCHEDULE
A.  All underground fuel-oil piping is to be installed in containment piping.

B.  Underground Fuel-Oil Piping: Flexible/Rigid, double-containment piping. Size indicated is
carrier-pipe size.

C.  Underground fuel-oil-tank fill and vent piping to be the following:

1. NPS 2 (DN 50) Pipe Size and Smaller: Steel pipe, steel or malleable-iron threaded
fittings, and threaded joints. Coat pipe and fittings with protective coating for steel
piping.

2. NPS 2-1/2 (DN 65) Pipe Size and Larger: Steel pipe, steel welding fittings, and welded
joints. Coat pipe and fittings with protective coating for steel piping.

D.  Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.

E.  Aboveground fuel-oil piping to be the following:
1. NPS 2 (DN 50) Pipe Size and Smaller: Steel pipe, steel or malleable-iron threaded
fittings, and threaded joints.
2. NPS 2-1/2 (DN 65) Pipe Size and Larger: Steel pipe, steel welding fittings, and welded
joints.
3. Stainless steel pipe with grooved joints.
3.12 SHUTOFF VALVE SCHEDULE
A.  Valves for aboveground distribution piping NPS 2 (DN 50) and smaller to be the following:

1. One-piece, bronze ball valve with bronze trim.
2. Two-piece, full-port, bronze ball valves with bronze trim.

B.  Distribution piping valves for pipe NPS 2-1/2 (DN 65) and larger to be the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze, lubricated plug valve.

C.  Valves in branch piping for single appliance to be the following:

1. One-piece, bronze ball valve with bronze trim.
2. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 231113
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SECTION 231323 - FACILITY ABOVEGROUND FUEL-OIL STORAGE TANKS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

SNk W=

Aboveground fuel-oil storage tanks, horizontal, steel.
Aboveground fuel-oil storage tank accessories.
Fuel-oil-level gauge system.

Fuel-oil leak-detection and monitoring systems.

Fuel oil.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, and dimensions of individual
components and profiles.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

3. Fuel-oil storage tank accessories.

4. Fuel-oil leak-detection and monitoring system.

B.  Shop Drawings: For aboveground fuel-oil storage tanks.

1. Include plans, elevations, sections, concrete bases, anchors, and lifting or supporting
points.

2. Indicate details of equipment assemblies. Indicate dimensions, components, and location
and size of each field connection.

3. Shop Drawing Scale: 1/4 inch per foot

1.3 INFORMATIONAL SUBMITTALS

A.  Site Survey: Plans, drawn to scale, on which fuel-oil storage tanks are indicated and coordinated
with other services and utilities.

B.  Seismic Qualification Data: Certificates for aboveground fuel oil storage tanks, accessories, and
components, from manufacturer.

L.

2.

3.

221165.01

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.
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C.

D.

E.

1.4

A.

1.5

A.

1.6

A.

1.7

A.

Welding certificates.
Field quality-control reports.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For fuel-oil equipment and accessories to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Steel Support Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

DELIVERY, STORAGE, AND HANDLING

Lift and support fuel-oil storage tanks only at designated lifting or supporting points, as shown
on Shop Drawings. Do not move or lift tanks unless empty.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of fuel-oil storage tanks
that fail in materials or workmanship within specified warranty period.

1. Storage Tanks:

a. Failures include, but are not limited to, the following when used for storage of fuel
oil at temperatures not exceeding 150 deg F.

1) Structural failures including cracking, breakup, and collapse.
2) Corrosion failure including external and internal corrosion of steel tanks.

PART 2 - PRODUCTS

2.1 ABOVEGROUND FUEL-OIL STORAGE TANKS, HORIZONTAL, STEEL
A.  Source Limitations: Obtain horizontal, steel, aboveground fuel-oil storage tanks from single
manufacturer.
B.  Description:
1. UL 142, double-wall, horizontal steel tank; with primary- and secondary-containment
walls and interstitial space.
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2.2

23

A.

Construction: Fabricated with welded carbon steel; suitable for operation at atmospheric
pressure and for storing fuel oil with specific gravity up to 1.1 and with maintained temperature
up to 150 deg F.

Supports:

1. Manufacturer's standard structural steel welded to tank.
2. Number of Supports: 2.

Capacities and Characteristics:

Capacity: 750 gal.

Diameter: <Insert feet (m)>.
Length: <Insert feet (m)>.
Connection Sizes:

el S

Fill Line: 2” NPS
Vent Line: 2 NPS
Outlet: 2 NPS
Return: 2”7 NPS
Gauge: NPS

o0 o

5. Manbholes:

a. Number Required: <Insert number>.
b. Diameter: <Insert inches (mm)>.

6. Fuel: Fuel Oil.

ABOVEGROUND FUEL-OIL STORAGE TANK ACCESSORIES

Threaded pipe connection fittings on top of tank, for fill, supply, return, vent, sounding, and
gauging. Include cast-iron plugs for shipping.

Threaded pipe connection fittings on top or sides of tank as indicated, for fill, supply, return,
vent, sounding, and gauging. Include cast-iron plugs for shipping.

Striker Plates: Inside tank, on bottom below fill, vent, sounding, gauge, and other tube openings.
Lifting Lugs: For handling and installation.

Supply Tube: Extension of supply piping fitting into tank, terminating 6 inches above tank
bottom and cut at a 45-degree angle.

Sounding and Gauge Tubes: Extension of fitting into tank, terminating 6 inches above tank
bottom and cut at a 45-degree angle.

FUEL-OIL-LEVEL GAUGE SYSTEM

Source Limitations: Obtain fuel-oil-level gauge system from single manufacturer.
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B.

C.

D.

24

A.

2.5

A.

2.6

A.

B.

Description: Calibrated fuel-oil-level gauge system complying with UL 180 with floats &
UL 1238 with probes or other sensors and remote annunciator panel.

Annunciator Panel: With visual and audible, high-tank-level and low-tank-level alarms; fuel
indicator with registration in gallons; and overfill alarm. Include gauge volume range that

covers fuel-oil storage capacity.

Controls: Electrical, operating on 120V ac.

FUEL-OIL LEAK-DETECTION AND MONITORING SYSTEMS

Fuel-Oil Leak Detection and Monitoring, Cable and Sensor System: Comply with UL 1238.

1. Source Limitations: Obtain cable-and-sensor fuel-oil leak-detection and monitoring
system from single manufacturer.

2. Calibrated fuel-oil leak-detection and monitoring system with probes and other sensors
and remote alarm panel for fuel-oil storage tanks and fuel-oil piping.

3. Include fittings and devices required for testing.

4, Controls: Electrical, operating on 120V ac.

FUEL OIL

Fuel Oil: ASTM D396, Grade No. 2.

SOURCE QUALITY CONTROL

Pressure test and inspect fuel-oil storage tank, after fabrication and before shipment, in

accordance with ASME and the following:

1. Horizontal, Double-Wall Steel Aboveground Fuel-Oil Storage Tanks: UL 142, STI F921,
and STI R931.

Affix standards organization's code stamp.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine roughing-in for aboveground fuel-oil storage tanks to verify actual locations.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 EARTHWORK
A.  Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.
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33 INSTALLATION OF ABOVEGROUND FUEL-OIL STORAGE TANKS

A.  Install tank in accordance with NFPA 30 and 31 by a tank-manufacturer-trained and -certified
contractor.

B.  Install tank supports.

C.  Concrete Bases: Anchor aboveground fuel oil storage tank to concrete base in accordance with
equipment manufacturer's written instructions and in accordance with seismic codes at Project.

1.

2.

Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of the base.

Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

Install anchor bolts to elevations required for proper attachment to supported equipment.
Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in
Section 033000 "Cast-in-Place Concrete."

D.  Connect piping and vent fittings.

E.  Install ground connections.

F. Install tank leak-detection and monitoring devices.

G. Install steel aboveground fuel-oil storage tanks in accordance with STI R912.

H.  Fill storage tanks with fuel oil.

34 INSTALLATION OF FUEL-OIL-LEVEL GAUGE SYSTEM

A.  Install liquid-level gauge system. Install panel where indicated on Drawings.

3.5 INSTALLATION OF LEAK-DETECTION AND MONITORING SYSTEM

A.  Install leak-detection and monitoring system. Install alarm panel where indicated on Drawings.

1.
2.

221165.01

Double-Wall, Fuel-Oil Storage Tanks: Install probes in interstitial space.
Double-Containment Fuel-Oil Piping: Install leak-detection sensor probes in fuel-oil
storage tank containment sumps and at low points in piping; cable probes in interstitial
space of double-containment piping.

Install liquid-level gauge.
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3.6 LABELING AND IDENTIFYING

A. Nameplates, pipe identification, and signs are specified in Section 230553 "Identification for
HVAC Piping and Equipment."

3.7 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

B.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Tanks: Minimum hydrostatic or compressed-air test pressures for fuel-oil storage tanks
that have not been factory tested and do not bear the ASME code stamp or a listing mark
acceptable to authorities having jurisdiction:

a. Double-Wall Tanks:

1) Inner Tanks: Minimum 3 psig and maximum 5 psig
2) Interstitial Space: Minimum 3 psig and maximum 5 psig, or 5.3-in. Hg
vacuum.

b. Where vertical height of fill and vent pipes is such that the static head imposed on
the bottom of the tank is greater than 10 psig, hydrostatically test the tank and fill
and vent pipes to a pressure equal to the static head thus imposed.

c. Maintain the test pressure for one hour.

C.  Aboveground fuel-oil storage tanks will be considered defective if they do not pass tests and
inspections.

D.  Prepare test and inspection reports.

END OF SECTION 231323
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SECTION 23 80 61 - FUME COLLECTION SYSTEMS

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Contractor shall provide the labor, materials, equipment, appliances, services and
transportation, and perform operations in connection with the construction and installation of the
Work. Work to be as herein specified and as denoted on the accompanying Drawings.

B. This Section of the Work includes the providing the filtration unit and exhaust fan, including air
cleaners, plenums, ductwork, flexible hose, source capture devices, and other related items
necessary to bring the fumes generated by the welding process within the OSHA Air Quality
Standards at the welder's breathing zone.

C. Related Work by Others
1. Motor starter, safety disconnect switch, and starting controls shall be by the unit
manufacturer.
D. Refer to the Details and Schedules on the Drawings for additional requirements.

1.3 ACTION SUBMITTALS

A. The Contractor shall submit to the Design Engineer a copy of submittal data from the
manufacturer which specifies unit parameters as follows:

CFM

Horsepower

Blower type

Static pressure

Electrical requirements

Outlet velocity

oA WN =

B. Refer to Division 01 Section “Submittal Procedures” for submittal requirements.
1.4 QUALITY ASSURANCE

A. Air cleaning equipment shall be manufactured by a bona fide manufacturer of the type of
equipment specified. The manufacturer must be able to establish his credentials and the
credentials of equipment to be sold by providing proof that said equipment is presently in use
and performing successfully in similar applications.

B. The manufacturer shall have a field service network to perform service and maintenance on the
equipment. A factory representative shall perform field start-up of equipment.

1.5 WARRANTY

A. Warranty: The unit shall carry a 1 year parts and labor warranty following the date of Substantial
Completion.
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PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A

2.2 DOWN

221165.01

In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Basis-of-Design Manufacturers: Subject to compliance with requirements, provide
either the product named or a comparable product by one of the other manufacturers
specified.

2. Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.

3. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

Products of other manufacturers will be considered for acceptance provided they equal or
exceed the material requirements and functional qualities of the specified product. Requests for
A/E's approval must be accompanied by the “Substitution Request Form” and complete technical
data for evaluation. All materials for evaluation must be received by the Construction Manager.
Construction Manager will then forward to A/E for approval.

FLOW CARTRIDGE COLLECTORS

Basis-of-Design — Collector: Donaldson-Torit. Subject to compliance with requirements, provide
either the product named or a comparable product by one of the other manufacturers specified.
1. American Air Filter Company, Inc.

2 United Air Specialists

3. Nederman

4, AQC Dust

5 Camfil APC

The collector shall be a down flow cartridge filter collector designed for welding exhaust systems.

Cabinet shall be constructed of heavy gauge steel with welded seams and shall be rated to -25”
w.g.

The cabinet shall be finished in a durable, multi-coat liquid or powder finish that meets ASTM
B117 salt spray test of 2,000 hours. The exterior shall be finished in a custom color as selected
by A/JE. The interior of the unit shall be primed with a durable liquid or powder primer.

The unit shall be provided with an air management module with multiple connections to an
extended dirty air plenum. Airflow shall be directed into a dropout zone for reduced filter loading.
Each dedicated duct connection shall be provided with an electronic or pneumatic actuated blast
gate that shall be opened and closed based on the usage of the system as determined by the
unit control panel. The blast gates shall be constructed of heavy duty aluminum or galvanized
steel construction, and shall be rated for the design system pressure.

The unit shall be equipped with a heavy gauge welded ledgeless hopper with single outlet. The
unit shall be provided with a drum cover pack with slide gate and locking latches, including hose,
clamps and 55 gallon drum cover to provide air-tight seal a the hopper discharge. The slide gate
shall allow drum change without shutting down the system.

The unit shall be supported by structural steel legs designed to meet IBC requirements for wind
and snow loads. The unit shall be installed with 48” clearance below hopper outlet.
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The collector shall be provided with filters equal to Donaldson Torit Ultra-Web Flame Retardant
cartridge filters complete with galvanized steel end caps and expanded metal inner and outer
liners. Filters shall be replaceable without the use of tools. The filters shall be provided with
compressed air pulse cleaning. The filter media shall be designed for pulse cleaning and shall
have a minimum of MERV 15 with 0.3 micron, 0.2% - 0.5% moisture absorption, a maximum
operating temperature of 180 degrees F., and be flame retardant as specified in TAPPI T461.

The clean air plenum shall be lined with minimum 3/4" silencing foam liner.

2.3 BACKWARD-INCLINED CENTRIFUGAL FAN

A

221165.01

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Greenheck

Loren Cook Company.

Penn Ventilation

Twin City Fan

Nederman

AQC Dust

ook wN=

Description: Factory-fabricated, -assembled, -tested, and -finished, belt- or direct-driven
centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor, drive assembly, and
support structure.

Housings: Fan housings shall be heavy gauge, continuously welded construction.

1. Panel Bracing: Steel angle- or channel-iron member supports for mounting and
supporting fan scroll, wheel, motor, and accessories.

2. Discharge flanges for rigidity and duct connection.

3. Aerodynamically designed inlet or shrouds for stable flow and rigidity.

Backward-Inclined Wheels: Single-width-single-inlet construction with curved inlet flange, back
plate, backward-inclined blades fully welded to rim and backplate. Wheels shall be statically and
dynamically balanced. The complete fan assembly shall be balanced at the design operating
speed.

Shafts: Statically and dynamically balanced and selected for continuous operation at maximum
rated fan speed and motor horsepower, with final alignment and belt adjustment made after
installation.

1. Turned, ground, and polished hot-rolled steel with keyway. Ship with a protective
coating of lubricating oil.
2. Designed to operate at no more than 70 percent of first critical speed at top of fan's

speed range.
Grease-Lubricated Shaft Bearings: Heavy-Duty, anti-friction, self-aligning, pillow-block-type, ball
bearings with adapter mount and two-piece, cast-iron housing.
1. Ball-Bearing Rating Life: AFBMA L50 at 200,000 hours.

Belt Drives: Factory mounted, with final alignment and belt adjustment made after installation.

1. Service Factor Based on Fan Motor Size: 1.5.

2. Fan Pulleys: Cast iron; dynamically balanced at factory.

3. Motor Pulleys: Cast iron, fixed pitch.

4. Provide pulleys changes as required to obtain design airflow and static pressure.

5. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.

6. Belt Guards: Fabricate to comply with OSHA and SMACNA requirements for outdoor
installation, prime coated, and finish painted. Secure to fan or fan supports without
short circuiting vibration isolation. Include provisions for adjustment of belt tension,
lubrication, and use of tachometer with guard in place.

7. Motor Mount: Adjustable for belt tensioning.
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Accessories:

1. Access Door: Bolted, gasketed door allowing access to fan scroll, of same material as
housing.
2. Scroll Drain Connection: NPS 1 steel pipe coupling welded to low point of fan scroll

complete with plug.

Companion Flanges: Rolled flanges for duct connections of same material as housing.
Shaft Seals: Airtight seals installed around shaft on drive side of single-width fans.
Weather Cover: Enameled-steel sheet with ventilation slots, bolted to housing.
Vibration Isolation: Minimum 1” deflection.

ook w

Motors: Comply with requirements in Division 23 Section "Common Motor Requirements for
HVAC Equipment."
1. Enclosure Type: Totally enclosed, fan cooled.

24 ADJUSTABLE FUME COLLECTION ARM — Type WA

A

D.

E.

Basis-of-Design — Extraction Arm: Plymovent T-Flex/CW. Subject to compliance with
requirements, provide either the product named or a comparable product by one of the other
manufacturers specified.

1. Lincoln Electric LTA 2.0-CW
2. Nederman
3. AQC Dust

Extraction arm designed to collect fumes at source with adjusted joints to be easily positioned at
any point within the working area.

Counter-weighted, telescopic extraction arm. Extends from 5 feet to 8.2 feet, 360 degree swivel
elbow, support flange, internal support, pre-set joints with wear discs, wire reinforced PVC hose,
8 inch diameter, rotating hood with inlet screen, handle for positioning hood, internal baffle for
regulating airflow damper.

Maximum operating temperature 176 degrees F.

Hanging weight 60 pounds.

25 SLOTTED PLENUM HOOD - Type WH

A

Basis-of-Design — Slotted Plenum Hood: KEES Incorporated. Subject to compliance with
requirements, provide either the product named or a comparable product by one of the other
manufacturers specified.

1. Monoxivent

Slotted plenum hood designed to collect fumes at source with hood that sits on the table top and
exhausts air through slots prior to reaching the breathing zone.

Constructed of all welded 18 gauge galvanized steel. Size and dimensions as indicated on the
drawings.

26 SPARK ARRESTORS

A

221165.01

Basis-of-Design — Spark Arrestor: Quality Air Management - Quencher. Subject to compliance
with requirements, additional manufacturers may be considered for acceptance if a Substitution
Request Form is submitted as noted below.

The spark arrestors shall be static devices with no moving parts or electrical controls. The fixed
overlapping curved blade assembly shall be designed to produce turbulent airflow and strip the
oxygen away from and cool embers in the air stream.
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C.

The spark arrestors shall be constructed of hot rolled steel and shall comply with SMACNA
industrial duct construction standards.

D. The spark arrestors shall not rely on the injection of water or chemicals.
2.7 SILENCERS
A Basis-of-Design — Silencer: VAW VRDS. Subject to compliance with requirements, provide
either the product named or a comparable product by one of the other manufacturers specified.
1. Industrial Noise Control, Inc.
2. McGill AirFlow LLC.
3. Ruskin Company.
4. Vibro-Acoustics.
5. Price
6. Nederman
B. General Requirements:
1. Factory fabricated industrial duty silencer.
2. Fire-Performance Characteristics: Adhesives, sealants, packing materials, and
accessory materials shall have flame-spread index not exceeding 25 and smoke-
developed index not exceeding 50 when tested according to ASTM E 84.
C. Shape:
1. Rectangular fan discharge.
D. Rectangular Silencer Outer Casing: Mild steel, primed and finished in manufacturers standard
finish system for exterior application.
E. Inner Casing and Baffles: ASTM A 653/A 653M, G90 galvanized sheet metal.
F. Special Construction:
1. Suitable for outdoor use.
2. Maximum pressure drop: 0.5” w.c.
3. Criteria Level: 75 dbA
4. Criteria Position: Position 3
G. Connection Sizes: Match fan discharge and connecting ductwork unless otherwise indicated.
H. Principal Sound-Absorbing Mechanism:
1. Controlled impedance membranes and broadly tuned resonators without absorptive
media.
2. Dissipative or film-lined type with fill material.
l. Fill Material: Inert and vermin-proof fibrous material, packed under not less than 5 percent
compression.
1. Erosion Barrier: Polymer bag enclosing fill, and heat sealed before assembily.
2. Lining: Fiberglass cloth.
J. Fabricate silencers to form rigid units that will not pulsate, vibrate, rattle, or otherwise react to
system pressure variations. Do not use mechanical fasteners for unit assemblies.
1. Flange connections.
2. Reinforcement: Cross or trapeze angles for rigid suspension.
K. Accessories:
1. Factory-installed end caps to prevent contamination during shipping.
2.8 CONTROL PANEL
A. Provide NEMA 12 control panel to house all operating controls for the fume collection system.
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Main Disconnect

460/3/60 incoming power

Variable Frequency Controller (VFC) for fan motor
Control voltage transformer

Microprocessor based controller

Circuit breakers/fuses

Individual zone start/stop

Individual zone status

Relays, solenoids, etc.

10. Velocity control

11. Filter differential pressure

12. Pulse cleaning

13. Zone 1 and Zone 2 control damper status and control open/close with system
Zone 1 and Zone 2 operation.
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B. The control panel shall provide for the system to operate with any of the following zones signally

or in combination:

1. Zone 1 (welding booths in Auto Lab Area)
a. Zone 1 control damper open/close.

2. Zone 2 (welding booths in Advanced MFG Innovation Lab)
a. Zone 2 control damper open/close.

3. Zone 3 (welding booths in Auto Lab Area and Advanced MFG Innovation Lab)
a. Zone 1 control damper open/close.
b. Zone 2 control damper open/close.

C. The following controls shall be door mounted:

1. Zone 1 start/stop

2. Zone 2 start/stop

3. Zone 3 start/stop

4. Fan run indicator

D. Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

29 ROUND SPIRAL DUCTWORK FOR MEDIUM AND HIGH VELOCITY FUME COLLECTION SYSTEMS

SHALL BE AS FOLLOWS:

A. Round duct shall be manufactured of galvanized steel and complying with SMACNA
requirements for the pressure class required by the system or by the following methods and
gauges listed as a minimum.

DIAMETER MINIMUM GAUGE METHOD OF MANUFACTURE
3 through 14 inches 26 ga. Spiral Lockseam
15 through 26 inches 24 ga. Spiral Lockseam
27 through 36 inches 22 ga. Spiral Lockseam

B. The spiral duct shall have locked seams so made to eliminate any leakage under the pressure
for which the system has been designed.

C. Spiral duct shall be provided in 10 foot lengths for accurate fitting.

210 DUCT FITTINGS FOR ABOVE MENTIONED FUME COLLECTION SYSTEMS SHALL BE AS

FOLLOWS:

A. Fittings and couplings shall be made of minimum 20 gauge galvanized steel, or as required by
SMACNA for the pressure class required by the system.

221165.01 23 8061-6 FUME COLLECTION SYSTEM

ADDENDUM NO. 2 — 10/05/023



G.

Fittings are to have continuous welds along all seams. All divided flow fittings (laterals) are to be
manufactured as separate fittings, not as tap collars welded into spiral duct sections. Galvanized
areas that have been damaged by welding shall be coated with corrosion resistant aluminum
paint.

90 degree tees and 45 degree laterals (wyes) up to and including 12 inch diameter tap size shall
have a radiused entrance into the tap, produced by machine or press forming. The entrance
shall be free of weld build-up burrs or irregularities.

Elbows in diameters 3 inches through 8 inches shall be two section stamped elbows. Other
elbows shall be gored construction with seams continuous/welded. Elbows shall be fabricated to
a centerline radius of 1.5 times the cross-section diameter. Elbows, not die-stamped, shall be
fabricated according to the following schedule:

ELBOW ANGLE NUMBER OF GORES
Less than 35 degrees 2
36 degrees through 71 degrees 3
Over 71 degrees 5

Couplings for round high pressure duct pipe-to-pipe joints in diameters to 60 inches shall be by
the use of sleeve couplings, reinforced by rolled beads.

Pipe-to-fitting joints in diameters to 60 inches shall be slip-fit of projecting collar of the fitting into
the pipe.

Insertion length of sleeve coupling and fitting collar shall be 2 inches.

PART 3 EXECUTION

3.1 INSTALLATION

A

Refer to Drawings for general location of the dust collector and extraction equipment. Proper
clearances must be maintained for component access, electrical access, bottom working
clearance, and air discharge against walls or other obstructions must be considered.

The dust collector shall be installed on concrete pad of size and strength required by unit
manufacturer. Refer to manufacturer's installation instructions.

Fume extraction arms or slotted plenum hoods to be located as denoted on drawing plans.
Secure mounting bracket for each unit to wall for extraction arms and from welding booth walls
for slotted plenum hoods. Follow manufacturer's recommendations for installation.

3.2 DEMONSTRATION

A

221165.01

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain centrifugal fans. Refer to Division 01 Section "Demonstration and
Training."

END OF SECTION 23 80 61
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SECTION 27 15 17 - COMMUNICATIONS COPPER HORIZONTAL CABLING (Augmented Category 6

Cable)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section includes, but is not limited to the following:
1. Local area network
2. Horizontal cabling
3. Patch panels compatible with the structured cabling system
4, Patch cords compatible with the structured cabling system
5. Modular jacks
6. Termination of all horizontal cabling
7. Testing of all horizontal cabling
B. Related section includes the following:
1. Division 01 — All Sections
2. Division 26 - Electrical
3. Division 27 — Communications Sections
1.3 DESCRIPTION OF WORK

A. Provide labor, material, equipment, terminations, and accessories necessary for a complete and
operational communications copper horizontal cabling system as indicated on the Drawings and
specified herein. The contractor shall furnish the equipment, accessories and necessary
material as described herein.

B. All Wireless Access Point locations will receive two (2) white plenum Cat6A cables per device.
All other data, camera, access and any other locations will receive Caté with the quantity
marked on the print with colors indicated below.

TELECOMMUNICATIONS COLOR LEGEND
SYSTEM | TERMINATION (RJ45) | CABLE PATCH PATCH
CABLE CABLE
{PATCH PANEL) (STATION)
DATA BLUE BLUE BLUE BLACK
WIRELESS WHITE WHITE WHITE WHITE
CAMERA PURPLE PURPLE PURPLE PURPLE
ACCESS YELLOW YELLOW YELLOW YELLOW
HWVAC RED RED RED RED

C. Provide communications copper horizontal cabling from each communication jack to each
TR/MC/ER as described here and as shown on the drawings.

D. The maximum allowable horizontal cable length is 295 feet. This maximum allowable length
does not include an allowance for the length of 16 feet to the workstation equipment or in the
horizontal cross-connect.

E. The modular computer/data eight-position jack shall match the color scheme of EIA-568 B as
follows:

221165.01
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1.4

15

1.6

Pair 1: Pin 4 - Blue; Pin 5 - White-Blue

Pair 2: Pin 1 - White-Orange; Pin 2 — Orange
Pair 3: Pin 3 - White-Green; Pin 6 — Green
Pair 4. Pin 7 - White-Brown; Pin 8 — Brown

N

Contractor shall coordinate the extension of the electrical service from the electrical junction box
located in the room to each communications cabinets/rack with the Site Electrical Contractor.

QUALITY ASSURANCE

Communications cabling system components and equipment shall be listed by Underwriters
Laboratories, Inc. for Computer use, and the components shall bear the UL label.

The system shall be installed in accordance with requirements set by ANSI/NFPA-70 National
Electric Code.

All equipment shall comply with the latest ANSI-J-STD-607 grounding and bonding standards.
All equipment and installation practices shall comply with latest BICSI (TDMM) standards.

All equipment shall comply with the latest ANSI/TIA/EIA-568, 569, 60, 607, and 862 standards,
as applicable.

Cables shall be installed in accordance with ANSI/EIA/TIA and BISCI standards.

Provide labeling per ANSI/EIA/TIA-606 requirement and in accordance with the Owner and the
Technology Consultant.

All cabling shall be tested in accordance with the ANSI/TIA/EIA-568-B2 standards with the
required testing equipment.

See section — "Common Work Results for Communications".
CERTIFICATION

Cabling Contractor shall provide the services of a component manufacturer and provide
equipment listed by Underwriters Laboratories, Inc. The Contractor shall issue a equipment
certification stating that the equipment and connected wiring and devices which form the
specified system, together with installation have a 20-year Application Assurance and 20-year
Extended Product Warranty on Registered Installation, and are in compliance with the
requirements established by TIA/EIA 568, 569, and BICSI Standards. Also this Contractor shall
submit with his/her bid a letter from the manufacturer indicating that his/her installation will be
certified for a 20-year Application Assurance and 20-year Extended Product Warranty on
Registered System Installation.

1. See Manufacturer Material List for approved manufacturers with part numbers.

SUBMITTALS / RECORD DRAWINGS / MAINTENANCE MANUALS

Shop Drawings

1. Provide complete and comprehensive shop drawings with labeling to the
Architect/Engineer for approval.

2. Drawings shall be provided in AutoCAD Release 2002 format or higher.

See front end submittals section for more information.

See Common Work Results For Communications section 270500 for more submittal
requirements.

221165.01
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D.

E.

1.7

A.

1.8

A.

B.

C.

1.9

A.

Provide record drawings and maintenance manual, per section — "Operation and Maintenance
of Communications Systems".

Contractor shall include the following with their submittal:

1. Manufacturer's Certificate stating each testing device used on the project and shall
contain the most current revision of software.

2. Manufacturer’'s Certificate stating that each testing device used on the project has been
calibrated within the last 12 months.

WARRANTY

Components, parts, and assemblies supplied by the Communications Contractor/manufacturer
shall be guaranteed against defects in materials and workmanship for a period as specified in
section — Demonstration, Training, and Warranty of Communications Systems, commencing
upon system start-up. Warranty services shall be provided by an installer certified by the
equipment manufacturer during normal working hours. The manufacturer's statement of
warranty shall be included in the submittals.

CHANNEL WARRANTY FOR HORIZONTAL CABLING SYSTEM
The channel ACR performance warranty: 19 dB at 100 MHz.
The link ACR performance warranty: 22 dB at 100 MHz.
Application systems supports: 10 Gig at 500 MHz.

TRAINING

Provide training as specified in the section titled "Demonstration, Training, and Warranty of
Communications Systems.

PART 2 - PRODUCTS

2.1 VOICE AND DATA CABLE AND COMPONENT PRODUCTS
A. Contractors must provide a system where the component and cable manufacture have formed a
partnership to create a complete channel solution. This solution shall be warranted by the
component manufacturer.
B. See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.
2.2 VOICE AND DATA JACKS
A. Provide a flush mounted modular data jack RJ-45 to fit in a one or two gang 3-1/2 inch deep box
and/or to fit in the surface mounted raceway or floor boxes as shown on the Drawings and as
specified herein.
B. Data jacks shall be 8-position configurations and shall meet all the transmission performance of
the specified cable.
C. The data jacks shall be UL listed and must meet TIA/EIA 568B.2-AD10 requirements.
D. The data jacks to be wired to TIA/EIA 568B .2-AD10 color scheme.
E. Modular data jacks shall be mounted in modular wall plates for one, two, three, four, five, and/or
six modular opening.
F. See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.
221165.01

HORIZONTAL CABLING (Augmented Category 6



2.3 MODULAR COVER PLATES (TWO GANG)
A. Provide decorative modular cover plates with number of modular data jack as shown on the
drawing and (minimum one each) as specified in this section.
B. Provide modular mounting frames for all jacks in the exposed surface raceway only (Panduit
CFG4 Series).
C. Provide floor cover plate to match receptacle cover plates (verify with site electrical contractor).
D. Wall jacks shall be mounted on a stainless steel plate (Panduit KWP6P or equal).
E. Cover plate shall be adjustable either in field or by factory (1/4 inch minimum).
F. Provide blanks for wall and floor boxes.
G. Cover plate:
1. See Manufacturers List Section 27 15 17TM for approved manufacturers and part
numbers.
H. Wall adapter:
1. See Manufacturers List Section 27 15 17TM for approved manufacturers and part
numbers.
l. Surface boxes:
1. See Manufacturers List Section 27 15 17TM for approved manufacturers and part
numbers.
2.4 STAINLESS STEEL COVER PLATES
A. Provide stainless steel cover plates to fit the modular jacks as shown on the Drawings.
B. Stainless steel cover plate shall be double gang.
C. Provide stainless steel cover plates in all areas.
D. See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.
25 COPPER PATCH PANELS
A. Provide 24 port RJ45 patch panels for termination of all UTP cable with 24-RJ45 jacks.
B. Provide 48 port RJ45 patch panels for termination of all UTP cables with front and back cable
management with 48-RJ45 jacks.
C. Patch panels shall meet or exceed all transmission performance for augmented category 6 as
outlined in TIA/EIA-568B.2-10. .
D. Each RJ45 jacks shall be terminated with 4 pair of UTP wire and shall be wired to meet TIA/EIA
568B color scheme.
E. Provide three (3) extra wire management for data switches in each rack/cabinet.
F. See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.
2.6 PATCH CORDS
A. Provide patch cords with modular RJ45 at each end. UL listed, 3 foot (1m), 5 foot (1.5m), 7 foot
(2.1m), 10 foot (3m), and 15 foot (4.6m) long.
221165.01
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2.7

2.8

Patch cord manufacturer must match connector/patch panel manufacturer.
See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.

Patch cable quantity

1. Furnish one blue patch cord for each data jack (within patch panel) with 20% spare;
provide 50% three (3) foot patch cables, 50% five (5) foot patch cables.

2. Furnish one green patch cord for each wireless access point jack (within patch panel)
with 20% spare cables; provide 50% three (3) foot patch cables, 50% five (5) foot patch
cables.

3. Provide one fifteen (15) foot green station patch cable at the Wireless Access point

location plus 20% spare.
COMPUTER/DATA CABLE (AUGMENTED CATEGORY 6)

The computer/data cable shall be four unshielded twisted pair (UTP), 23 AWG, solid bare
copper.

The insulated conductors shall be twisted in pairs and shall be insulated with FEP material, and
all 4 insulated pairs shall be laid into an insulated plastic jacket.

UL listed CMP with transmission characteristics that meet or exceed those of FCC-68/ TIA /EIT,
568A-5 and TIA /EIT TSB-95 performance and NEMA low loss, extended frequency, jacket shall
be sequentially marked at 2 foot intervals and must be plenum rated. UL listed 1459 and 1863.

Pair twisting shall be maintained to meet the cable performance, but maximum cable, untwisting
allows is one half (1/2) inch.

Cable shall meet ANSI/TIA/EIA-658-B2-AD10 transmission performance specifications for 4 pair
UTP augmented category 6 cabling.

Design bandwidth - 500 MHZ, cable bandwidth - 500+ MHZ, standard data rate 10 Gig.
Color Code = Pair #1 - White/Blue and Blue

Pair #2 - White/Orange and Orange

Pair #3 - White/Green and Green

Pair #4 - White/Brown and Brown

Cable Electrical Specifications

1. Maximum operating voltage: 300V RMS

2. Nominal capacitance at 1 Khz; 15 PF/FT

3. Nominal velocity of propagation: 72 percent plenum

4, Nominal capacitance unbalance: PF/100M — 25.00 PF/M
5. Maximum capacitance unbalance: PF/100M — 66.00 PF/M

See Manufacturers List Section 27 15 17TM for approved manufacturers and part numbers.
WIRELESS ACCESS POINTS LOCATIONS

Cable Connection

1. Provide two ports UL listed surface mount box to terminate the RJ45 jack and cable.

a. See Manufacturers List Section 27 15 17TM for approved manufacturers and part
numbers.

Provide 5 foot patch cord and/or as required.

Patch the wireless access point to the data jack in the box above the ceiling.

Provide one 4 inch square box with cover plate as shown for CEILING mounted devices.

Mount the biscuit in a 4 square junction box with cover plate and mounting hardware to

attach to the ceiling grid, box to be mounted with face up.

arwN
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PART 3 - EXECUTION

3.1 INSTALLATION
A. Provide communications copper horizontal cabling, connectors, jacks, cover plate, blank inserts,
patch panels, cords, etc., as specified here and as shown on the drawings.
B. Cabling at patch panels shall be terminated in numerical order, so as to provide a logical pattern
that will provide the end user the greatest ease in the system administration.
C. See labeling details for more information.
3.2 UNSHIELDED TWISTED PAIR CABLE (UTP)
A. Provide the following additional UTP runs:
1. Provide one (1) 4-pair UTP to the telephone headend equipment and also to the
telephone back-up power supply in same room.
2. Provide two (2) 4-pair UTP to each file server from MC/ER.
3. Provide 20 additional 4-pair UTP cables, jacks, labeling, testing, etc (180 feet each) to the
nearest telecommunications rooms. (Install as directed by the Architect/Engineer.)
B. Maximum pulling force shall be as recommended by the manufacturers and the maximum
bending radius shall be (10) times the cable diameter.
C. Outdoor computer/data cable shall be used in all floor box locations where concrete is slab on
grade.
D. Terminate the data jacks per the manufacturer's recommendations and ensure the termination
bar is positioned as close as possible to the cable jacket edge.
3.3 CABLE PULLING
A. Cable rollers shall be used when pulling cable. Cable pulleys must be used when pulling cable
around bends and corners of wireways. Pulleys shall have a minimum diameter of 6 inches.
B. Contractor shall use basket grips wherever possible and exercise care while pulling cable as not
to exceed the maximum allowable pulling tension of the cable.
C. Cable rollers used for pulling cable in cable tray shall be mounted close to wireway supports
and shall be placed at the beginning of the run and spaced every 25 feet along the run.
D. Provide 3 foot service loop at each jack.
E. Provide 25 foot service loop in each TR and MC/ER.
F. Support service loop above ceiling properly.
3.4 LABELING AND MARKING
A. See Drawings for Technology Schedules for more information.
B. Contractor shall install labels as follows:
1. One label at each end of each cable at the end of the cable sheath, after stripping.
2. One label on the outside of each face plate in the space provided.
3. Label as shown on drawings.
4, All markings shall be carefully done so as to present a neat, professional appearance.
5. Cross connect color coded shall be as follows:
a. Green - circuits from the central office/RBOC/Telco
b. Purple - circuits from the switch ports
221165.01
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3.5

3.6

3.7

Yellow - circuits from the auxiliary cabinet
Blue - wiring from the work station information outlets
e. White - house pairs from riser cable between the equipment room and satellite

Qo

closets.
f. Orange - wiring originating from electronic equipment
g. Grey - Tie cables between satellite closets.

CABLE SEPARATION FROM POWER WIRING

Between the cabling system and any fluorescent, neon, incandescent, or high intensity
discharge lamp fixtures, the minimum distance shall be 5 inches.

Cable may be installed closer to lighting and convenience outlet power cable (single phase,
120V, 20A maximum), in metal cable channels for limited distances if the following guidelines
are observed:

1. Coincident (parallel) runs of no more than 15 feet are permissible if a 1 inch separation
between the power cable and the cabling system cable is maintained by separators or
suitable retention hardware. If necessary, the separation may be less than 1 inch for a
run of up to 6 inches if no contact between the cabling system cable and the power cable
occur.

2. Coincident runs of no more than 30 feet are permissible if a 2 inch separation is
maintained. The separation may be less than 2 inches for a run of up to 12 inches, if no
contact occurs between the cabling system cable and the power cable.

WIRING COLOR SCHEME

Wire Pair | Color _?_'52%1'“0” '8I'_5F;3%SEI,UOH
1Tip White - Blue 5 5
1 Ring Blue 4 4
2 Tip White - Orange 3 1
2 Ring Orange 6 2
3 Tip White - Green 1 3
3 Ring Green 2 6
4 Tip White - Brown 7 7
4 Ring Brown 8 8
TESTING

The Cabling Contractor shall be responsible for testing each horizontal cable run, patch panel,
and patch cables to verify the performance of the channel warranty for the horizontal cabling
system as defined in TIA/EIA TSB-67.

The contractor shall configure the tester for the cable and connectors used in the installation.
The contractor shall calibrate the tested to the newest software.

The contractor shall use the same tester(s) from the same manufacturer for the entire project(s).

All test reports shall look the same and all test reports shall be done with the same manufacture
tester to assure all test results have the same appearance.

221165.01
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3.8

The contractor shall turn in all tests, partial or quick tests shall NOT be accepted, all test results
shall be in an electronic format and shall be accessible with a cable test management software
available free from the tester manufacture when submitted with the close out documents.

System and Wiring Testing, Checking, and Reports:

1. Cabling Contractor shall provide necessary technical personnel and testing instruments
as required to perform complete testing of all systems installed by Contractor and
coordinate this testing activity with the Architect/Engineer and Owner’s representative.

2. All wiring, terminations, equipment, etc. shall be checked and tested by qualified field
representative or equipment vendor. A report shall be submitted to Architect/Engineer
and Commissioning Agent by vendor representative and/or Contractor indicating results
of such final check-out and testing processes. Final payment will not be approved until
such report is submitted and any “failure” results are corrected.

3. Cabling Contractor shall conduct such other tests and make necessary adjustments of
equipment and installation infrastructure required by Architect/Engineer and/or
Commissioning Agent, as requested or necessary to verify performance requirements.
Submit all data gathering information taken during such tests to Architect/Engineer and
Commissioning Agent.

4, Cabling Contractor must input the specified cable parameters, manufacturers' name and
number in the tester. (Test results will not be accepted with generic cable type.)

5. Reporting to be done in compliance with standards and schedules published by authority
and agencies defined in the Specifications.

Cable test results shall be stored and presented to the architect/engineers in an electronic
format for approval, and cable tester records designations shall match the associated cable
labels and associated patch panel label designations.

Submit one complete cable test results in electronic format and 1 complete set of paper format
in a 3-ring binder.

MAIN CROSS CONNECT/EQUIPMENT ROOM
See section — "Communications Equipment Room Fittings" for more information.
The cables shall be terminated on RJ45 copper patch panels with modular inserts for jacks.

END OF SECTION 27 15 17
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SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A

DESCRIPTION OF WORK
Section Includes:

1. Pipe and fittings.

2. Cleanouts.

3. Manholes.

4. Catch basins.

5. Storm water inlets.

6. Pipe outlets.

7. Water quality structures.

8. Trench Drains

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Related Specification Sections
1. Earth Moving - Specification Section 33 20 00.

2. Subdrainage - Specification Section 33 46 00.

SUBMITTALS
Submittal procedures and requirements shall comply with Division 01 Specification Sections.
Product Data: For each type of product indicated.

Shop Drawings:

1. Manholes: Include plans, elevations, sections, details, frames, and covers.

2. Catch Basins and Inlets: Include plans, elevations, sections, details, frames, covers and
grates.

3. Water quality structures: Include plans, elevations, sections, details, frames, and covers.
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1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same
trench and clearances from storm drainage system piping. Indicate interface and spatial
relationship between manholes, piping, and proximate structures.

B. Field quality-control reports.
1.5 PROJECT CONDITIONS
A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied

by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of service.

2. Do not proceed with interruption of service without Owner's written permission.

PART 2 - PRODUCTS

2.1 CONCRETE PIPE AND FITTINGS
A. Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76.
1. Bell-and-spigot ends and gasketed joints with ASTM C 443, rubber gaskets

2. Class lll, Wall type B.

22 HDPE PIPE AND FITTINGS

A. Corrugated Polyethylene (PE) Pipe and Fittings NPS12 to NPS60: AASHTO M294M, Type S,
with smooth waterway for coupling joints.

1. Silt-tight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket
material that mates with pipe and fittings.

2. Soil-tight Couplings: AASHTO M294M, corrugated, matching pipe and fittings.

2.3 PVC PIPE AND FITTINGS
A. PVC Type PSM Sewer Piping:
1. Pipe: ASTM D 3034, SDR 26, PVC Type PSM sewer pipe with bell-and-spigot ends for
gasketed joints.

2. Fittings: ASTM D 3034, PVC with bell ends.
3. Gaskets: ASTM F 477, elastomeric seals.
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25

NONPRESSURE TRANSITION COUPLINGS

Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining
underground non-pressure piping. Include ends of same sizes as piping to be joined, and
corrosion-resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

1. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

2. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

Unshielded, Flexible Couplings:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Fernco Inc.
b. NDS Inc.
C. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.
2. Description: Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-

metal tension band and tightening mechanism on each end.

CLEANOUTS

Cast-Iron Cleanouts:

1. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and
round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or

spigot connection and countersunk, tapered-thread, brass closure plug.

2. Top-Loading Classification(s): Medium Duty (non-paved areas) or Heavy Duty (paved
areas).

3. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and fittings.

Plastic Cleanouts:

1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser
to cleanout of same material as sewer piping.

2. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. IPS Corporation.
b. NDS Inc.
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C. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

d. Sioux Chief Manufacturing Company, Inc.
e. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group.
2.6 MANHOLES

A. Standard Precast Concrete Manholes:

1.

Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with provision
for sealant joints.

2. Diameter: 48 inches minimum unless otherwise indicated.

3. Ballast: Increase thickness of precast concrete sections or add concrete to base section
as required to prevent flotation.

4., Base Section: 6-inch minimum thickness for floor slab and 5-inch minimum thickness for
walls and base riser section, and separate base slab or base section with integral floor.

5. Riser Sections: 5-inch minimum thickness, and lengths to provide depth indicated.

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is
indicated, and top of cone of size that matches grade rings.

7. Joint Sealant: ASTM C 990, bitumen or butyl rubber.

8. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each pipe
connection.

9. Steps: Individual FRP steps wide enough to allow worker to place both feet on one step
and designed to prevent lateral slippage off step. Cast or anchor steps into sidewalls at
12- to 16-inch intervals. Omit steps if total depth from floor of manhole to finished grade
is less than 48”.

10.  Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness and
diameter matching manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope. Include sealant recommended by ring
manufacturer.

11.  Grade Rings: Reinforced-concrete rings, 3-inch to a 12-inch total thickness, to match
diameter of manhole frame and cover, and height as required to adjust manhole frame
and cover to indicated elevation and slope.

B. Manhole Frames and Covers:

1. Description: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch- minimum width flange
and 26-inch- diameter cover, unless otherwise specified. Include indented top design
with lettering cast into cover, using wording equivalent to "STORM SEWER."

2. Material: ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated.
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2.7 CATCH BASINS AND INLETS

A. Standard Precast Concrete Catch Basins:

1.

Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with provision
for sealant joints.

Base Section: 6-inch minimum thickness for floor slab and 6-inch minimum thickness for
walls and base riser section, and separate base slab or base section with integral floor.

Riser Sections: 6-inch minimum thickness, riser dimensions to match structure
dimensions, and lengths to provide depth indicated.

Joint Sealant: ASTM C 990, bitumen or butyl rubber.
Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape
matching catch basin frame and grate. Include sealant recommended by ring

manufacturer.

Grade Rings: Include two or three reinforced-concrete rings, of 3- to 9-inch total
thickness, that match structure, frame and grate.

Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to
base section.

B. Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural
loading. Include flat grate with small square or short-slotted drainage openings.

1.

2.

Size: 24 by 24 inches minimum, unless otherwise indicated.

Grate Free Area: Approximately 50 percent, unless otherwise indicated.

2.8 CONCRETE

A. General: Cast-in-place concrete according to ACI 318, and the following:

1.

Cement: ASTM C 150, Type IlI.

2. Fine Aggregate: ASTM C 33, sand.
3. Coarse Aggregate: ASTM C 33, crushed gravel.
4. Water: Potable.
B. Manhole Channels and Benches: Factory or field formed from concrete. Portland cement design

mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio. Include
channels and benches in manholes.

1.
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Channels: Concrete invert, formed to same width as connected piping, with height of
vertical sides to 80% of pipe diameter. Form curved channels with smooth, uniform radius
and slope.

a. Invert Slope: 1.0 percent through manhole.

Benches: Concrete, sloped to drain i