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SECTION 00 01 02
PROJECT INFORMATION

PART 1 GENERAL
1.01 PROJECT IDENTIFICATION

A. Project Name: MTE Green Line Stacker, located at:
1. Hwy 47 North
2. N3580.BIA Rte. 427.
3. Neopit, Wisconsin 54150.

B. A/E's Project Number: 2024037.

C. Owner's Project Number: 2023-06-79-06442.
Hwy 47 North N3580.
BIA Rte. 427.
Neopit, Wisconsin 54150.

D. The Owner, hereinafter referred to as: Menominee Tribal Enterprises (MTE)
1. Sales Tax Exemption Number: 39-1218441.

E. MTE Project Manager: Jennifer Peters.
1.  Address:
P.O. Box 10
N3522 Cottage Ave.
Neopit, WI 54150.
2.  Phone/Fax: 715-701-0386.
3. E-mail: JenniferP@mtewood.com.
1.02 NOTICE TO PROSPECTIVE BIDDERS

A. These documents constitute an Invitation to Bid to General Contractors for the construction of
the project described below.

1.03 PROJECT DESCRIPTION

A. Summary Project Description: Demolition of remnants of an existing, condemned sawmill
building, preparing the site, and construction of a new, approximately 9,396 sq. ft., pre-
engineered metal building and installation of new stacker equipment in Neopit, WI for the
Menominee Tribal Enterprise. Project is fully funded by Economic Development Authority
(EDA). (EDA project number: 06-79-06442; URI: 121212)

B. Contract Scope: Construction and demolition, with coordination and installation of PEMB Butler
Building and stacker equipment provided by owner.

C. Contract Terms: Lump sum (fixed price, stipulated sum).
1.04 PROJECT CONSULTANTS

A. The Engineer, hereinafter referred to as A/E: Oneida Total Integrated Enterprises.
1. Address: 1033 N Mayfair Rd. Ste 200.
2.  City, State, Zip: Milwaukee, WI 53226.
3. OTIE PM - Mari Westin Phone: 608-893-4118.
4. E-mail: mwestin@oescgroup.com.

1.05 PROCUREMENT TIMETABLE
A. RFP Documents Available: on Wisconsin Builders Exchange.
B. Pre-Bid virtual briefing: Monday, March 20, 2026 at noon CDT.
C. Last Request for Information Due: March 27, 2026.
D. Bid Due Date: April 03, 2026, before 2 PM CDT.
E. Bid Opening: Same day, 5 PM CDT.
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Notice to Proceed: Within 3 weeks after due date.

Desired Construction Start: Not later than May 25, 2026.

Final electrical connections to stacker equipment to be completed within 2 weeks of installation.
Desired Substantial Completion Date: November 16, 2026.

The Owner reserves the right to change the schedule or terminate the entire procurement
process at any time.

1.06 PROCUREMENT DOCUMENTS

A. Availability of Documents: Complete sets of procurement documents may be obtained:
1. From Owner at the Project Manager's address listed above.

B. Documents may be viewed at Wisconsin Builders Exchange.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 00 01 02
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SECTION 00 01 03
PROJECT DIRECTORY

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Identification of project team members and their contact information.
1.02 OWNER:

A. Name: Menominee Tribal Enterprises
Address Line 1: P.O. Box 10.
Address Line 2: N3522 Cottage Ave.
City: Neopit.

State: WI.

Zip Code: 54150.

Jennifer Peters

Phone/Fax: 715-701-0386.

E-mail: JenniferP@mtewood.com.

1.03 CONSULTANTS & CONSTRUCTION MANAGERS:

A. A/E: Design Professional of Record. All correspondence from the Contractor regarding
construction documents authored by A/E's consultants will be through this party, unless
alternate arrangements are mutually agreed upon at preconstruction meeting.

1.  Company Name: Oneida Total Integrated Enterprises.

Address Line 1: 1033 North Mayfair Road

Address Line 2: Suite 200

City: Milwaukee

State: WI

Zip Code: 53226

Telephone: 414-257-4200

Primary Contact:

1) Title: Project Manager.

2) Name: Mari Westin.

3) Email: mwestin@oescgroup.com

4) Phone: 608-893-4118.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION 00 01 03
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SECTION 00 01 10
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G.

08 36 13 - Sectional Doors - Overhead Doors
08 71 00 - Door Hardware

08 71 23 - Commercial Door Operators

08 91 00 - Louvers

1.09 DIVISION 09 -- FINISHES

A.
B.
C.
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09 23 00 - Gypsum Plastering
09 91 23 - Interior Painting

1.10 DIVISION 10 -- SPECIALTIES

1.11 DIVISION 11 -- EQUIPMENT

1.12 DIVISION 12 -- FURNISHINGS
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13 46 13 - Lightning Protection for Structures

1.14 DIVISION 14 -- CONVEYING EQUIPMENT
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1.16 DIVISION 22 -- PLUMBING

1.17 DIVISION 23 -- HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC)
A.

1.18
1.19
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23 05 13 - Common Motor Requirements for HYAC Equipment
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23 05 48 - Vibration and Seismic Controls for HVAC
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26 09 17 - Programmable Controllers

26 09 23 - Lighting Control Devices

26 21 00 - Low-Voltage Electrical Service Entrance
26 22 00 - Low-Voltage Transformers

26 24 13 - Switchboards
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1.22 DIVISION 31 -- EARTHWORK
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B. 3123 16 - Excavation
C. 312316.13 - Trenching
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SECTION 00 72 00
GENERAL CONDITIONS

FORM OF GENERAL CONDITIONS

THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT IS ATTACHED FOLLOWING THIS
PAGE.

RELATED REQUIREMENTS

SECTION 00 73 00-SUPPLEMENTARY CONDITIONS.
SECTION 01 42 16-DEFINITIONS.
SUPPLEMENTARY CONDITIONS

END OF SECTION 00 72 00
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"General Decision Number: WI20250011 12/12/2025
Superseded General Decision Number: WI20240011
State: Wisconsin
Construction Type: Building

Counties: Adams, Ashland, Barron, Bayfield, Buffalo, Burnett,
Clark, Columbia, Crawford, Dodge, Door, Dunn, Florence, Fond Du
Lac, Forest, Grant, Green, Green Lake, Iowa, Iron, Jackson,
Jefferson, Juneau, Kewaunee, Lafayette, Langlade, Lincoln,
Manitowoc, Marinette, Marquette, Menominee, Monroe, Oconto,
Oneida, Pepin, Polk, Portage, Price, Richland, Rusk, Sauk,
Sawyer, Shawano, Taylor, Trempealeau, Vernon, Vilas, Walworth,
Washburn, Waupaca, Waushara and Wood Counties in Wisconsin.

BUILDING CONSTRUCTION PROJECTS (does not include residential
construction consisting of single family homes and apartments
up to and including 4 stories)

Modification Number Publication Date
01/03/2025
02/28/2025
05/30/2025
06/06/2025
06/27/2025
07/11/2025
07/25/2025
08/08/2025
08/15/2025
08/22/2025
10 08/29/2025
11 09/05/2025
12 09/12/2025
13 12/05/2025
14 12/12/2025

LWCoONOTUVPA,WNEREO

ASBE@019-002 06/01/2025

COLUMBIA, CRAWFORD, DODGE, GRANT, GREEN, IOWA, JEFFERSON,
JUNEAU, LAFAYETTE, MARQUETTE, MONROE, RICHLAND, SAUK, VERNON,
AND WALWORTH COUNTIES

Rates Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials,
protective coverings,
coatings, and finishes to all
types of mechanical systems.
Includes preparation,
wetting, stripping, removal,
scrapping, vacuuming, bagging
and disposing of all
insulation materials from
mechanical systems whether
they contain asbestos or not)....$ 45.88 38.15

ASBE@034-005 06/09/2025
BARRON, BUFFALO, DUNN, PEPIN, AND POLK COUNTIES
Rates Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials;
protective coatings,
coverings, and finishes to
all types of mechanical
systems. Includes
preparation, wetting,
stripping, removal,
scrapping, vacuuming, bagging
and disposing of all
insulation materials from



mechanical systems whether
they contain asbestos or not)....$ 55.34 34.03

ASBE@049-003 05/01/2025
ASHLAND, BAYFIELD, BURNETT, IRON, SAWYER, AND WASHBURN COUNTIES
Rates Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials;
protective coverings,
coatings, and finishes to all
types of mechanical systems.
Includes preparation,
wetting, stripping, removal,
scrapping, vacuuming, bagging
and disposing of all
insulation materials from
mechanical systems whether
they contain asbestos or not)....$ 49.17 23.83

ASBE@127-002 06/01/2025

ADAMS, CLARK, DOOR, FLORENCE, FOND DU LAC, FOREST, GREEN LAKE,
JACKSON, KEWAUNEE, LANGLADE, LINCOLN, MANITOWOC, MARINETTE,
MENOMINEE, OCONTO, ONEIDA, PORTAGE, PRICE, RUSK, SHAWANO,
TAYLOR, TREMPEALEAU, VILAS, WAUPACA, WAUSHARA, AND WOOD COUNTIES

Rates Fringes

Heat and Frost Insulator
(Includes the application of
all insulating materials,
protective coverings,
coatings and finishes to all
types of mechanical systems;
and the application of
firestopping material in
walls, floors, ceilings.
Includes preparation,
wetting, stripping, removal,
scrapping vacuuming, bagging
and disposing of all
insulation materials from
mechanical systems whether
they contain asbestos or not)....$ 45.24 30.56

BOILO107-001 ©1/01/2025
Rates Fringes

BOILERMAKER
Boilermaker.........covuvnn. $ 46.52 34.63

BRWI0001-003 06/01/2025

CRAWFORD, JUNEAU, MONROE, TREMPEALEAU, AND VERNON COUNTIES

Rates Fringes
Bricklayer & Tile Setter......... $ 40.09 28.10
BRWIG0O2-003 06/01/2025
ASHLAND, BURNETT, IRON, WASHBURN
Rates Fringes
BRICKLAYER
Bricklayer, Tile Setter..... $ 48.60 29.31
Cement Mason/Concrete
Finisher.......cooviiiuu.. $ 46.01 29.31

BRWI00O2-004 06/01/2025
BAYFIELD COUNTY

Rates Fringes



BRICKLAYER
Bricklayer & Tile Setter....$ 48.60 29.31

BRWIOOO3-001 06/01/2024

DOOR, KEWAUNEE, FLORENCE, FOND DU LAC, GREEN LAKE, MANITOWOC,
MARINETTE, MARQUETTE, OCONTO, SHAWANO, WAUPACA, AND WAUSHARA
COUNTIES

Rates Fringes
BRICKLAYER
Bricklayer, Cement Mason,
Tile Setter.....ovvvuvunnnns $ 38.45 27.41
BRWIGOO4-003 06/01/2025
WALWORTH COUNTY
Rates Fringes
BRICKLAYER. . evvviiiiiiiiiiiaieenn $ 44.71 28.90
CEMENT MASON/CONCRETE FINISHER...$ 40.50 28.90
TILE SETTER. ...t viiiiiiiinnnnnns $ 39.19 28.90

BRWIOO06-001 06/01/2025

ADAMS, CLARK, FOREST, LANGLADE, LINCOLN, MENOMINEE, ONEIDA,
PORTAGE, TAYLOR, VILAS AND WOOD COUNTIES

Rates Fringes
BRICKLAYER
Bricklayer,Cement
Mason,Tile Setter........... $ 39.36 28.83
‘BRWIee0G-064 @6/01/2025
PRICE COUNTY
Rates Fringes
Bricklayer & Tile Setter......... $ 39.36 28.83
‘BRWIeee7-063 @6/e1/2625
GREEN AND LAFAYETTE COUNTIES
Rates Fringes
Bricklayer & Tile Setter......... $ 40.34 29.49

BRWIGO13-003 06/01/2025

GRANT, IOWA, AND RICHLAND COUNTIES

Rates Fringes
Bricklayer.....ooeeeininenenenns $ 41.17 28.66
Tile Layer...oeee e ieneennnennnnns $ 38.39 29.79

BRWIGO19-004 06/01/2025

BARRON, BURNETT (Southern half), DUNN, PEPIN, POLK, RUSK, AND
WASHBURN (Southern half) COUNTIES

Rates Fringes
BRICKLAYER
Bricklayer, Cement Mason,
Tile Layer.....covevivnennnn $ 39.50 28.69

BRWIGO19-005 0©6/01/2025
SAWYER COUNTY

Rates Fringes



BRWI0021-001 06/01/2025

DODGE AND JEFFERSON COUNTIES

Rates Fringes
BRICKLAYER
Bricklayer, Cement Mason,
Tile Layer...ceeeeeeeeneenns $ 40.14 29.67
BRWIPO34-001 06/01/2025
COLUMBIA AND SAUK COUNTIES
Rates Fringes
BRICKLAYER
Bricklayer, Cement Mason,
Tile Layer...ceeeeeeeeneenns $ 41.17 28.66

CARPQOO68-013 05/05/2025

BURNETT (West of highway 48) AND POLK(West of Highways 35, 48 &
65) COUNTIES

Rates Fringes

CARPENTER (Including Drywall
Hanging, Acoustical work)........ $ 48.54 28.84

CARP@310-007 06/01/2025

ADAMS, BAYFIELD (Eastern 2/3), FOREST, IRON, ONEIDA, PORTAGE,
PRICE, SHAWANO (Western Portion of the County), TAYLOR, VILAS,
AND WOOD COUNTIES

Rates Fringes
CARPENTER (Including
Acoustical Work & Drywall
Hanging) .. ovevi i inennnnnnnnnnn $ 41.43 29.99
PILEDRIVERMAN. .....cviiiiinnennnn $ 41.43 29.99
CARPO310-008 06/01/2025
ASHLAND COUNTY

Rates Fringes
CABINET INSTALLER (Including
Acoustical Work & Drywall
Hanging) e vvveve e iiinennennnnnn. $ 41.43 29.99

CARPO314-006 06/02/2025

COLUMBIA, DODGE, GRANT, GREEN, IOWA, JEFFERSON, LAFAYETTE,
RICHLAND, SAUK, AND WALWORTH COUNTIES

Rates Fringes
Carpenter (Including Drywall
Hanging, Acoustical Work)........ $ 42.45 28.78

Piledriverman............... $ 44.45 28.78

CARPO361-006 ©5/05/2025
BAYFIELD COUNTY (West of Hwy 63)

Rates Fringes
Carpenters: (Including
Drywall Hanging, Acoustical
WOPK) ¢ vttt iie i iiieieenerennennns $ 40.79 27.90

CARPO731-006 06/01/2025



FOND DU LAC (Eastern Portion of the County) AND MANITOWOC
COUNTIES

Rates Fringes
CARPENTER (Including
Acoustical Work & Drywall
Hanging) .. vve v vnnennnnnnnnnnns $ 41.43 29.99
PILEDRIVERMAN.......oiiiiinnennnn $ 41.43 29.99

CARP@955-004 06/01/2025

FOND DU LAC (Western Portion of the County), GREEN LAKE,
MARQUETTE, WAUPACA, AND WAUSHARA COUNTIES

Rates Fringes
CARPENTER (Including
Acoustical Work & Drywall
Hanging) v e e ieeeneenennnnnn. $ 41.43 29.99
PILEDRIVERMAN. ....cvviiiinnnnnns $ 41.43 29.99

CARP1056-004 06/01/2024

ADAMS, ASHLAND, BARRON, BAYFIELD (Eastern 2/3), BUFFALO,
BURNETT, CLARK, COLUMBIA, CRAWFORD, DODGE, DOOR, DUNN,
FLORENCE, FOND DU LAC, FOREST, GRANT, GREEN, GREEN LAKE, IOWA,
IRON, JACKSON, JEFFERSON, JUNEAU, KEWAUNEE, LAFAYETTE,
LANGLADE, LINCOLN, MANITOWOC, MARINETTE, MARQUETTE, MENOMINEE,
MONROE, OCONTO, ONEIDA, PEPIN, POLK (E. of Hwy. 35, 48 & 65),
PORTAGE, PRICE, RICHLAND, RUSK, SAUK, SAWYER, SHAWANO, TAYLOR,
TREMPEALEAU, VERNON, VILAS, WALWORTH, WASHBURN, WAUPACA,
WAUSHARA, AND WOOD COUNTIES

Rates Fringes
CARP1074-009 06/01/2025

BARRON, BURNETT (East of Hwy 48), CLARK, DUNN, POLK (East of
Hwy 35, 48, 65), RUSK, SAWYER, AND WASHBURN COUNTIES

Rates Fringes
CARPENTER (Including
Acoustical Work & Drywall
Hanging) v e ieeeneennnnnnnn. $ 41.43 29.99
PILEDRIVERMAN. ....cvvviiinnnenns $ 41.43 29.99

CARP1143-006 06/01/2025

BUFALO, CRAWFORD, JACKSON, MONROE, TREMPEALEAU, AND VERNON
COUNTIES

Rates Fringes
CARPENTER (Including
Acoustical Work & Drywall
Hanging) .. vve e i inenninnnnnnnns $ 41.43 29.99
PILEDRIVERMAN.......oiiiiinnennnn $ 41.43 29.99

CARP1146-006 06/01/2025

DOOR, FLORENCE (Except area bordering Michigan), KEWAUNEE,
MARINETTE (Except N.E. corner), MENOMINEE, OCONTO, AND SHAWANO
(Western Portion of the County) COUNTIES

Rates Fringes

CARPENTER (Including

Acoustical Work & Drywall

Hanging) .. vvevn i inennnnnnnnnss $ 41.43 29.99
PILEDRIVERMAN.......viiiiiinnennnn $ 41.43 29.99



CARP1348-006 05/01/2025

BAYFIELD COUNTY (Western 1/3)

ELECO014-001 05/25/2025

ASHLAND, BARRON, BAYFIELD, BUFFALO, BURNETT, CHIPPEWA, CLARK
(Except Colby, Fremont, Lynn, Maryville, Sherman, Sherwood,
Unity), CRAWFORD, DUNN, GRANT, IRON, JACKSON, MONROE, PEPIN,
POLK, PRICE, RICHLAND, RUSK, SAWYER, TAYLOR, TREMPEALEAU,
VERNON, AND WASHBURN COUNTIES

Rates Fringes
ELECTRICIAN. ...t iiiiieennnnnnnns $ 44.29 25.21
‘ELEcoels-oes es/2s5/2e25
Rates Fringes
Electricians (Teledata System
Installer/Technician)............ $ 31.17 20.08

Low voltage construction, installation, maintenance and
removal of teledata facilities (voice, data, and video)
including outside plant, telephone and data inside wire,
interconnect, terminal equipment, central offices, PABX,
fiber optic cable and equipment, micro waves, V-SAT,
bypass, CATV, WAN (wide area networks), LAN (local area
networks), and ISDN (integrated systems digital network).

ELECO@158-007 05/25/2025

DOOR, KEWAUNEE, MANITOWOC (except Schleswig),
MARINETTE(Wausuakee and area South thereof), OCONTO, MENOMINEE
(East of a ine 6 miles West of the West boundary of Oconto
County), SHAWANO (Except Area North of Townships of Aniwa and
Hutchins) COUNTIES

Rates Fringes

ELEC@159-001 05/26/2024

COLUMBIA, DODGE (West of Hwy 26 except Chester and Emmet Twps),
GREEN LAKE COUNTY (Except Townships of Berlin, Seneca & St.
Marie), IOWA, MARQUETTE COUNTY (Except Townships of Neshkoka,
Crystal Lake, Newton, and Springfield), AND SAUK COUNTIES

Rates Fringes

ELEC@219-006 06/01/2019

FLORENCE COUNTY (Townships of Aurora, Commonwealth, Fern,
Florence and Homestead) AND MARINETTE COUNTY (Township of
Niagara)

Rates Fringes
ELECTRICIAN
Electrical contracts over
$180,000......0000iieennnnnn $ 33.94 21.80
Electrical contracts under
$180,000......0000iieennnnnn $ 31.75 21.73

ELECO@388-004 06/01/2024

ADAMS, CLARK (Colby, Freemont, Lynn, Mayville, Sherman,



Sherwood, Unity), FOREST, JUNEAU, LANGLADE, LINCOLN, MARINETTE
(Beecher, Dunbar, Goodman & Pembine), MENOMINEE (Area West of a
line 6 miles West of the West boundary of Oconto County),
ONEIDA, PORTAGE, SHAWANO (Aniwa and Hutchins), VILAS AND WOOD
COUNTIES

Rates Fringes

ELECTRICIAN. .. ..vittininnennnnnnn $ 40.19 26%+12.45

ELECO494-010 06/01/2025

DODGE COUNTY (Area East of Hwy 26 including all of Chester
Township, but excluding Emmet Township), FOND DU LAC (except
Waupun), AND MANITOWOC (Schleswig) COUNTIES

Rates Fringes

ELECO494-014 06/01/2025

DODGE (Area East of Hwy 26 including Chester Twp but excluding
Emmet Twp), FOND DU LAC (Except Waupun), AND MANITOWOC
(Schleswig) COUNTIES

Rates Fringes
Sound & Communications
Installer.....oeiiinnnnnn. $ 37.13 21.58
Technician......ovvvivunnnn. $ 37.13 21.58

Installation, testing, maintenance, operation and servicing of
all sound, intercom, telephone interconnect, closed circuit TV
systems, radio systems, background music systems, language
laboratories, electronic carillion, antenna distribution
systems, clock and program systems and low-voltage systems such
as visual nurse call, audio/visual nurse call systems, doctors
entrance register systems. 1Includes all wire and cable
carrying audio, visual, data, light and radio frequency
signals. Includes the installation of conduit, wiremold, or
raceways in existing structures that have been occupied for six
months or more where required for the protection of the wire or
cable, but does not mean a complete conduit or raceway system.
work covered does not include the installation of conduit,
wiremold or any raceways in any new construction, or the
installation of power supply outlets by means of which external
electric power is supplied to any of the foregoing equipment or
products

ELECO577-001 06/01/2025
GREEN LAKE (N. Part including Twps of Berlin, St Marie, and
Seneca), MARQUETTE (N. part including Twps of Crystal Lake,

Neshkoro, Newton, and Springfield), WAUPACA, AND WAUSHARA
COUNTIES,

Rates Fringes
ELEC@890-005 06/01/2024
DODGE (Emmet Township only), GREEN, JEFFERSON, LAFAYETTE, AND
WALWORTH COUNTIES
Rates Fringes
ELECTRICIAN. .. viviiiiiinennnnnnn $ 43.65 25.95%+12.26

ENGIO139-004 06/02/2025

Rates Fringes



OPERATOR: Power Equipment
(1) Cranes, Tower Cranes
with or w/o attachments
over 100 tons; Cranes,
tower Cranes with boom,
leads and or jib length
176 ft or longer............ $ 50.53 27.89
(2) Cranes, Tower Cranes
with or w/o attachments
100 tons or less; Cranes,
Tower Cranes with boom,
leads, and or jib lengths

175 ft or less....cvvevnnnnn $ 49.28 27.89
(3) Travelling Crane

(bridge type)...covveveenn.. $ 45.73 27.89
(4) Hydraulic Crane, 10

tons or less.....civiiiinn. $ 45.20 27.89
(6) Forklift............... $ 41.60 27.89

HAZARDOUS WASTE PREMIUMS:

EPA Level ""A"" Protection: $3.00 per hour
EPA Level ""B"" Protection: $2.00 per hour
EPA Level ""C"" Protection: $1.00 per hour

IRON©GOO8-012 06/01/2025
CALUMET, DOOR, FOND DU LAC, KEWAUNEE, MANITOWOC, MARINETTE,
OCONTO, OUTAGAMIE, SHAWANO AND WALWORTH (Northeastern part)
COUNTIES
Rates Fringes

IRONWORKER. . v v v iii i iiiiienan $ 44.66 33.67

Paid Holidays: New Year's Day, Memorial Day, July 4th, Labor
Day, Thanksgiving Day & Christmas Day.

IRON@383-004 06/01/2025
ADAMS, COLUMBIA, CRAWFORD, DODGE, FLORENCE, FOREST, GRANT,
GREENE (Except S.E. tip), GREEN LAKE, IOWA, JEFFERSON, JUNEAU,
LAFAYETTE, LANGLADE, MARATHON, MARQUETTE, MENOMINEE, MONROE,

PORTAGE, RICHLAND, SAUK, VERNON, WAUPACA, WAUSHARA, AND WOOD
COUNTIES

Rates Fringes

IRON@498-007 06/01/2025
GREEN (S.E. 1/3) AND WALWORTH (Except N.E. part) COUNTIES

Rates Fringes

TRONG512-009 05/01/2025

BARRON, BUFFALO, CLARK, DUNN, JACKSON, PEPIN, POLK, RUSK,
TAYLOR AND TREMPEALEAU COUNTIES

Rates Fringes

IRON@G512-023 05/01/2025
ASHLAND, BAYFIELD, BURNETT, IRON, LINCOLN, ONEIDA, PRICE,
SAWYER, VILAS AND WASHBURN COUNTIES

Rates Fringes



LAB00@140-003 06/01/2025

BUFFALO, CRAWFORD, GRANT, JACKSON, JUNEAU, MONROE, RICHLAND,
TREMPEALEAU (Southern part), AND VERNON COUNTIES

Rates Fringes

Laborer, General...........cc.... $ 37.70 19.97
Laborer: Asbestos/hazardous
material remover
(Preparation, Removal and
Encapsulation of Hazardous
Materials from Non-Mechanical
SYStEMS) e vt e iniinieieneennnnn $ 36.65 19.97

NOTE: Mason Tender $1.00 over general laborer scale;
Pipelayer $1.00 over general laborer scale

LAB00268-005 06/02/2025

AREA 1: BARRON, CLARK (West 1/3), DUNN, PEPIN, POLK, RUSK
TAYLOR (West 1/3)

AREA 2: CLARK (East 2/3), LANGLADE, LINCOLN, ONEIDA, PRICE,
TAYLOR (East 2/3), VILAS, WOOD

AREA 3: BURNETT, IRON, SAWYER, WASHBURN

Rates Fringes
Laborer, General
Area 1....iiiiiiiiiinnnennns $ 37.70 19.97
APEA 2.t iiininennnnnennnnns $ 37.05 19.97
Area 3. .. it i $ 36.35 19.97
Laborer: Asbestos/hazardous
material remover
(Preparation, Removal,
Encapsulation of Hazardous
materials from Non-mechanical
Systems)
Area 1, 2, and 3............ $ 36.65 19.97

NOTE: Mason Tender $1.00 over general laborer. Burnett, Iron,
Sawyer & Washburn $.70 over general laborer.

LAB0@330-001 06/01/2025

DODGE, DOOR, FLORENCE, FOND DU LAC, FOREST, GREEN LAKE,
KEWAUNEE, MANITOWOC, MARINETTE, MARQUETTE, MENOMINEE, OCONTO,
PORTAGE, SHAWANO, WAUPACA,WAUSHARA

Rates Fringes

Laborer: Asbestos/hazardous

material remover

(Preparation, Removal,

Encapsulation of Hazardous

materials from Non-mechanical

SYSTeMS) et it e ie i iiiennennnnnss $ 36.65 19.97
Laborers, General................ $ 37.05 19.97

NOTE: Mason Tender $1.00 over general laborer.

LABOQ464-005 06/01/2025

ADAMS, COLUMBIA, GREEN, IOWA, JEFFERSON, LAFAYETTE, SAUK, AND
WALWORTH COUNTIES

Rates Fringes
Laborer, General
Adams County......covvevvnnnn $ 37.05 19.97
Remaining Area.............. $ 37.70 19.97

Laborer: Asbestos/hazardous
material remover



(Preparation, Removal,
Encapsulation of Hazardous
Materials from Non-mechanical

Systems)
Adams County..........oc.un. $ 36.65 19.97
Remaining Area.............. $ 36.65 19.97

LAB01091-001 05/01/2025

BAYFIELD (West of County Trunk A including the Iron River
National Fish Hatchery and Great Lakes Transmission Co.,
Station 6) COUNTY

Rates Fringes

Laborer, General...........cc.... $ 36.04 23.47
Laborer: Asbestos/hazardous

material remover

(Preparation, Removal,

Encapsulation of Hazardous

materials from Non-mechanical

SYSteMS) e v i teinie e eennnnns $ 37.04 23.47

LAB01091-002 05/01/2025

ASHLAND & BAYFIELD (East of County Trunk A exclusive of the
Iron River National Fish Hatchery and Great Lakes Transmission
Co., Station 6) COUNTIES

Rates Fringes
Laborer, General........ccvvun.n. $ 34.59 23.47
Laborer: Asbestos/hazardous
material remover
(Preparation, Removal,
Encapsulation of Hazardous
materials from Non-mechanical
SYSTeMS) et vt e ie e i e innnennnnss $ 35.59 23.47

PLAS@599-003 06/01/2025

PEPIN COUNTY

Rates Fringes
CEMENT MASON/CONCRETE FINISHER...$ 37.25 27.84
PLASTERER. ¢ vt vttt it iiiiiiieenns $ 39.75 25.10

PLAS©599-007 06/01/2025

BUFFALO, CRAWFORD, JACKSON, JUNEAU, MONROE, POLK, RICHLAND,
TREMPEALEAU, AND VERNON COUNTIES

Rates Fringes
CEMENT MASON/CONCRETE FINISHER...$ 37.25 27.84
PLASTERER. . vt v v v e $ 39.75 25.10

PLAS@599-011 06/01/2025

GRANT, GREEN, IOWA, AND LAFAYETTE COUNTIES

Rates Fringes
CEMENT MASON/CONCRETE FINISHER...$ 43.27 25.69
PLASTERER. st vt iiiiiiiiiinienes $ 39.89 28.04

PLAS@633-046 06/01/2025
BAYFIELD, PRICE, AND SAWYER COUNTIES

Rates Fringes



CEMENT MASON/CONCRETE FINISHER...$ 47.22 31.90
PLASTERER. . ..ottt i $ 40.84 25.66

PLUMOO11-009 ©5/06/2024
ASHLAND BAYFIELD, BURNETT, IRON, SAWYER, AND WASHBURN COUNTIES

Rates Fringes

PLUMBER/PIPEFITTER (Including
HVAC WOrK) . v vvieniin e $ 49.32 27.18

‘pLuMee7s-e0s os/e1/2625

DODGE (Watertown), GREEN, JEFFERSON, AND LAFAYETTE COUNTIES
Rates Fringes

PLUMBER (Including HVAC work)....$ 60.05 27.90

PLUM@O75-008 06/01/2025

COLUMBIA, IOWA, MARQUETTE, RICHLAND, AND SAUK COUNTIES

Rates Fringes
PLUMBER (Including HVAC work)....$ 60.57 27.34
‘pLMe11s-e03 os/e1/2625
WALWORTH COUNTY

Rates Fringes
PLUMBER/PIPEFITTER (Including
HVAC WOrK) e oo vv i inin i i nenennn $ 57.35 29.37

PLUM@400-002 06/01/2025

ADAMS, CALUMET, DODGE (Except Watertown), DOOR, FOND DU LAC,
GREEN LAKE, KEWAUNEE, MANITOWOC, MARINETTE (Except Niagara),
MENOMINEE, OCONTO, OUTAGAMIE, SHAWANO, WAUPACA, WAUSHARA, AND
WINNEBAGO COUNTIES

Rates Fringes

PLUMBER/PIPEFITTER (Including
HVAC work)
(1) Small buildings
(except industrial and
power plants) where
plumbing or heating is
$50,000 Oor 1less............. $ 50.02 23.29
(2) All other work.......... $ 53.23 23.40

PLUM@434-004 06/01/2025

BARRON, BUFFALO, CLARK, CRAWFORD, DUNN, FLORENCE, FOREST,
GRANT, JACKSON, JUNEAU, LANGLADE, LINCOLN, MONROE, ONEIDA,
PEPIN, PIERCE, POLK, PORTAGE, PRICE, RUSK, TAYLOR, TREMPEALEAU,
VERNON, VILAS, AND WOOD COUNTIES

Rates Fringes

PLUMBER/PIPEFITTER (Including
HVAC WOrK) . v vviiiiin i $ 50.94 25.98

PLUMO601-006 0©6/01/2025
DODGE (Watertown), GREEN, JEFFERSON, AND LAFAYETTE COUNTIES
Rates Fringes

PIPEFITTER (Including HVAC
WOPK) et ie et eeieeneennnnnnnnnns $ 58.92 31.34

PLUMO601-008 06/01/2025



COLUMBIA, IOWA, MARQUETTE, RICHLAND, AND SAUK COUNTIES
Rates Fringes

PIPEFITTER (Including HVAC
WOPK) ettt ittt $ 60.13 30.16

SHEE@010-031 05/01/2025

ASHLAND, BAYFIELD AND IRON COUNTIES

Rates Fringes
SHEET METAL WORKER............... $ 40.43 29.99
‘SHEeee10-035 ee/es/2e23
Rates Fringes
SHEET METAL WORKER (HVAC Duct
Installation Only).......covvunn $ 31.97 20.67

SHEE@018-003 06/01/2025
FOND DU LAC AND MANITOWOC COUNTIES
Rates Fringes

Sheet Metal Worker (Including
HVAC WOrk).ovvvivninninnnnennnnns $ 45.07 31.04

SHEE@018-004 06/01/2025

ADAMS, DOOR, FLORENCE, FOREST, GREEN LAKE, KEWAUNEE, MARINETTE,
MARQUETTE, MENOMINEE, OCONTO, SHAWANO, WAUPACA, AND WAUSHARA
COUNTIES

Rates Fringes
Sheet Metal Worker (Including
HVAC WOrK) . oo vv i enennn $ 46.47 31.33
‘SHEeee1s-o14 @6/e1/2e25
DODGE AND JEFFERSON COUNTIES

Rates Fringes
Sheet Metal Worker (Including
HVAC WOrK) . vvvenninniennnennnnns $ 58.03 29.98
‘SHeeeis-e1s eo/e1/2e25
WALWORTH COUNTY

Rates Fringes
SHEET METAL WORKER (Including
HVAC WOrK) . oo v nenennnenenenen $ 48.92 38.21
‘SHEeee1s-e17 es/e1/2e25
GREEN AND IOWA COUNTIES

Rates Fringes
Sheet Metal Worker (Including
HVAC WOrK) .o v v e inninnieninnnnnnns $ 48.51 35.86

SHEE@Q18-022 06/01/2025

BARRON, BUFFALO, BURNETT, CLARK, DUNN, JACKSON, PEPIN, POLK,

PRICE, RUSK, SAWYER, TAYLOR, TREMPEALEAU, AND WASHBURN COUNTIES
Rates Fringes

Sheet Metal Worker (Including
HVAC WOrk).ovvvivninninnnnennnnns $ 42.00 31.56



SHEE@Q18-023 06/02/2025
COLUMBIA AND SAUK COUNTIES
Rates Fringes

Sheet Metal Worker (Including
HVAC WOrk).ovvvivninninnnnennnnns $ 51.92 34.78

SHEEQ018-024 06/01/2025
CRAWFORD, GRANT, JUNEAU, MONROE, RICHLAND, AND VERNON COUNTIES
Rates Fringes

SHEET METAL WORKER (Including
HVAC WOrK) . vvviiiin i $ 45.63 29.02

SHEE@Q18-036 ©5/26/2025
LANGLADE, LINCOLN, ONEIDA, PORTAGE, AND WOOD COUNTIES
Rates Fringes

Sheet Metal Worker (Including
HVAC WOrk).ovvvivninninnnnennnnns $ 42.90 32.47

TEAMO346-003 05/01/2025
ASHLAND, BAYFIELD, BURNETT, SAWYER & WASHINGTON COUNTIES
Rates Fringes

TRUCK DRIVER
2 Axle Trucks....... ...t $ 35.79 24.13

TEAMO662-002 06/01/2025

ADAMS, BARRON, BUFFALO, CLARK , DOOR, DUNN, JACKSON, JUNEAU,
KEWAUNEE, LANGLADE, LINCOLN, MANITOWOC, MENOMINEE, OCONTO,
ONEIDA, PEPIN, POLK, PORTAGE, PRICE, RUSK, SHAWANO, TAYLOR,
TEMPEALEAU, WAUPACA & WOOD COUNTIES

Rates Fringes
TRUCK DRIVER
2 Axle TruckS....ovvevuennns $ 39.57 28.57
3 or more AxleS.......ovu... $ 39.72 28.57
SUWI2002-001 01/23/2002
Rates Fringes
Fence Installers........ccivuvnnn. $ 15.00 2.37
GLAZIER. .ttt ittt it eennnnns $ 20.21 1.86
Painters:
Brush & Roller (Excluding
Drywall Finishing)......... $ 14.64 2.55
Y- Y2 PN $ 13.72 2.25
Power Equipment Operator
Backhoe........covviivinnnnn $ 17.454 7.61
Excavator......oceviveennnn. $ 17.37 7.45
Front End Loader............ $ 23.36 4.61
ROOFER. . i vttt ittt e $ 15.52 3.21
TRUCK DRIVER (3-Axle)............ $ 15.28 4.78

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

Note: Executive Order (EQO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any



solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol.gov/agencies/whd/government-contracts.

Note: Executive Order 13658 generally applies to contracts
subject to the Davis-Bacon Act that were awarded on or between
January 1, 2015 and January 29, 2022, and that have not been
renewed or extended on or after January 30, 2022. Executive
Order 13658 does not apply to contracts subject only to the
Davis-Bacon Related Acts regardless of when they were awarded.
If a contract is subject to Executive Order 13658, the
contractor must pay all covered workers at least $13.30 per
hour (or the applicable wage rate listed on this wage
determination, if it is higher) for all hours spent performing
on the contract in 2025. The applicable Executive Order
minimum wage rate will be adjusted annually. Additional
information on contractor requirements and worker protections
under Executive Order 13658 is available at
www.dol.gov/whd/govcontracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (iii)).

The body of each wage determination lists the classifications
and wage rates that have been found to be prevailing for the
type(s) of construction and geographic area covered by the wage
determination. The classifications are listed in alphabetical
order under rate identifiers indicating whether the particular
rate is a union rate (current union negotiated rate), a survey
rate, a weighted union average rate, a state adopted rate, or a
supplemental classification rate.

Union Rate Identifiers

A four-letter identifier beginning with characters other than
"tsy"t, ""UAVG"", ?SA?, or ?SC? denotes that a union rate was
prevailing for that classification in the survey. Example:
PLUM@198-005 07/01/2024. PLUM is an identifier of the union
whose collectively bargained rate prevailed in the survey for
this classification, which in this example would be Plumbers.
0198 indicates the local union number or district council
number where applicable, i.e., Plumbers Local ©198. The next
number, 005 in the example, is an internal number used in
processing the wage determination. The date, ©7/01/2024 in the
example, is the effective date of the most current negotiated
rate.

Union prevailing wage rates are updated to reflect all changes
over time that are reported to WHD in the rates

in the collective bargaining agreement (CBA) governing the
classification.

Union Average Rate Identifiers

The UAVG identifier indicates that no single rate prevailed for
those classifications, but that 100% of the data reported for
the classifications reflected union rates. EXAMPLE:
UAVG-0OH-0010 01/01/2024. UAVG indicates that the rate is a
weighted union average rate. OH indicates the State of Ohio.
The next number, 0010 in the example, is an internal number
used in producing the wage determination. The date, ©1/01/2024
in the example, indicates the date the wage determination was
updated to reflect the most current union average rate.



A UAVG rate will be updated once a year, usually in January, to
reflect a weighted average of the current rates in the
collective bargaining agreements on which the rate is based.

Survey Rate Identifiers

The ""SU"" identifier indicates that either a single non-union
rate prevailed (as defined in 29 CFR 1.2) for this
classification in the survey or that the rate was derived by
computing a weighted average rate based on all the rates
reported in the survey for that classification. As a weighted
average rate includes all rates reported in the survey, it may
include both union and non-union rates. Example: SUFL2022-007
6/27/2024. SU indicates the rate is a single non-union
prevailing rate or a weighted average of survey data for that
classification. FL indicates the State of Florida. 2022 is the
year of the survey on which these classifications and rates are
based. The next number, 007 in the example, is an internal
number used in producing the wage determination. The date,
6/27/2024 in the example, indicates the survey completion date
for the classifications and rates under that identifier.

?SU? wage rates typically remain in effect until a new survey
is conducted. However, the Wage and Hour Division (WHD) has the
discretion to update such rates under 29 CFR 1.6(c)(1).

State Adopted Rate Identifiers

The ""SA"" identifier indicates that the classifications and
prevailing wage rates set by a state (or local) government were
adopted under 29 C.F.R 1.3(g)-(h). Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.

The date, 01/03/2024 in the example, reflects the date on which
the classifications and rates under the ?SA? identifier took
effect under state law in the state from which the rates were
adopted.

WAGE DETERMINATION APPEALS PROCESS

1) Has there been an initial decision in the matter? This can
be:

a) a survey underlying a wage determination
b) an existing published wage determination
c) an initial WHD letter setting forth a position on
a wage determination matter
d) an initial conformance (additional classification
and rate) determination

On survey related matters, initial contact, including requests
for summaries of surveys, should be directed to the WHD Branch
of Wage Surveys. Requests can be submitted via email to
davisbaconinfo@dol.gov or by mail to:

Branch of Wage Surveys

Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

Regarding any other wage determination matter such as
conformance decisions, requests for initial decisions should be
directed to the WHD Branch of Construction Wage Determinations.
Requests can be submitted via email to BCWD-Office@dol.gov or
by mail to:

Branch of Construction Wage Determinations
Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210

2) If an initial decision has been issued, then any interested
party (those affected by the action) that disagrees with the
decision can request review and reconsideration from the Wage



and Hour Administrator (See 29 CFR Part 1.8 and 29 CFR Part 7).
Requests for review and reconsideration can be submitted via
email to dba.reconsideration@dol.gov or by mail to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and any information (wage payment
data, project description, area practice material, etc.) that
the requestor considers relevant to the issue.

3) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210.

END OF GENERAL DECISION"
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FORM CD-512 U.S. DEPARTMENT OF COMMERCE

(REV 12-04)
CERTIFICATION REGARDING LOBBYING
LOWER TIER COVERED TRANSACTIONS

Applicants should review the instructions for certification included in the regulations before completing this form. Signature
on this form provides for compliance with certification requirements under 15 CFR Part 28, “New Restrictions on Lobbying.”

LOBBYING Statement for Loan Guarantees and Loan Insurance

As required by Section 1352, Title 31 of the U.S. Code, and  The yndersigned states, to the best of his or her knowledge
implemented at 15 CFR Part 28, for persons entering into a grant,  gnq pelief, that:

cooperative agreement or contract over $100,000 or a loan or loan

guarantee over $150,000 as defined at 15 CFR Part 28, Sections | any funds have been paid or will be paid to any person for
28.105 and 28.110, the applicant certifies that to the best of his orher  jnfluencing or attempting to influence an officer or employee

knowledge and belief, that: of any agency, a Member of Congress, an officer or employee
] ) ] ) of Congress, or an employee of a Member of Congress in
(1) No Federal appropriated funds have been paid or will be paid,  connection with this commitment providing for the United
by or on behalf of the undersigned, to any person for influencing or  gtates to insure or guarantee a loan, the undersigned shall
attempting to influence an officer or employee of any agency, &  complete and submit Standard Form-LLL, “Disclosure Form
Member of Congress in connection with the awarding of any o Report Lobbying,” in accordance with its instructions.
Federal contract, the making of any Federal grant, the making of
any Federal loan, the entering into of any cooperative agreement,  sypmission of this statement is a prerequisite for making or
and the extension, continuation, renewal, amendment, or  entering into this transaction imposed by section 1352, title
maodification of any Federal contract, grant, loan, or cooperative 31, U.S. Code. Any person who fails to file the required state-
agreement. ment shall be subject to a civil penalty of not less than $10,000
) and not more than $100,000 for each such failure occurring
(2) If any funds other than Federal appropriated funds have been  on or pefore October 23, 1996, and of not less than $11,000

paid or will be paid to any person for influencing or attempting to 5104 not more than $110,000 for each such failure occurring
influence an officer or employee of any agency, a Member of  after October 23, 1996.

Congress, an officer or employee of Congress, or an employee of a
member of Congress in connection with this Federal contract, grant,
loan, or cooperative agreement, the undersigned shall complete and
submit Standard Form-LLL, “Disclosure Form to Report Lobbying,”
in accordance with its instructions.

(3) The undersigned shall require that the language of this
certification be included in the award documents for all subawards at
all tiers (including subcontracts, subgrants, and contracts under
grants, loans, and cooperative agreements) and that all subrecipients
shall certify and disclose accordingly.

This certification is a material representation of fact upon which
reliance was placed when this transaction was made or entered into.
Submission of this certification is a prerequisite for making or
entering into this transaction imposed by section 1352, title 31, U.S.
Code. Any person who falils to file the required certification shall be
subject to a civil penalty of not less than $10,000 and not more
than $100,000 for each such failure occurring on or before
October 23, 1996, and of not less than $11,000 and not more
than $110,000 for each such failure occurring after October 23,
1996.

As the duly authorized representative of the applicant, | hereby certify that the applicant will comply with the
above applicable certification.

NAME OF APPLICANT AWARD NUMBER AND/OR PROJECT NAME

PRINTED NAME AND TITLE OF AUTHORIZED REPRESENTATIVE

SIGNATURE DATE
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NOTICE OF REQUIREMENTS FOR AFFIRMATIVE ACTION
TO ENSURE EQUAL EMPLOYMENT OPPORTUNITY
(EXECUTIVE ORDER 11246 AND 41 CFR PART 60-4)

The following Notice shall be included in, and shall be a part of all solicitations for offers and
bids on all Federal and federally assisted construction contracts or subcontracts in excess of
$10,000.

The Offeror's or Bidder's attention is called to the "Equal Opportunity Clause™ and the "Standard
Federal Equal Employment Opportunity Construction Contract Specifications” set forth herein.

The goals and timetables for minority and female participation, expressed in percentage terms for
the Contractor's aggregate workforce in each trade on all construction work in the covered area,
are as follows:

Timetables Goals for minority Goals for female
participation for each trade participation for each trade
% 6.9%

These goals are applicable to all the Contractor's construction work (whether or not it is
Federal or federally assisted) performed in the covered area. If the contractor performs
construction work in a geographical area located outside of the covered area, it shall
apply the goals established for such geographical area where the work is actually
performed. With regard to this second area, the contractor also is subject to the goals for
both its federally involved and non federally involved construction.

The Contractor's compliance with the Executive Order and the regulations in 41 CFR Part
60-4 shall be based on its implementation of the Equal Opportunity Clause, specific
affirmative action obligations required by the specifications set forth in 41 CFR 60-
4.3(a), and its efforts to meet the goals. The hours of minority and female employment
and training must be substantially uniform throughout the length of the contract, and in
each trade and the contractor shall make a good faith effort to employ minorities and
women evenly on each of its projects. The transfer of minority or female employees or
trainees from Contractor to Contractor or from project to project for the sole purpose of
meeting the Contractor's goals shall be a violation of the contract, the Executive Order,
and the regulations in 41 CFR Part 60-4. Compliance with the goals will be measured
against the total work hours performed.

The Contractor shall provide written notification to the Director of the Office of Federal
Contract Compliance Programs within 10 working days of award of any construction
subcontract in excess of $10,000 at any tier for construction work under the contract
resulting from this solicitation. The notification shall list the name, address and telephone
number of the subcontractor; employer identification number of the subcontractor;
estimated dollar amount of the subcontract; estimated starting and completion dates of the
subcontract; and the geographical area in which the subcontract is to be performed.

As used in this Notice, and in the contract resulting from this solicitation, the "covered
area" is:

State of

County of

City of
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OMB Number: 0610-0096

Expiration Date: 01/31/2025

U.S. DEPARTMENT OF COMMERCE
ECONOMIC DEVELOPMENT ADMINISTRATION

EDA CONTRACTING PROVISIONS
FOR CONSTRUCTION PROJECTS

These EDA Contracting Provisions for Construction Projects (EDA Contracting Provisions) are
intended for use by recipients receiving federal assistance from the U. S. Department of
Commerce - Economic Development Administration (EDA). They contain provisions specific to
EDA and other federal provisions not normally found in non-federal contract documents. The
requirements contained herein must be incorporated into all construction contracts and
subcontracts funded wholly or in part with federal assistance from EDA.

Economic Development Administration
Contracting Provisions for Construction Projects
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1. DEFINITIONS

Agreement — The written instrument that is evidence of the agreement between the Owner and
the Contractor overseeing the Work.

Architect/Engineer - The person or other entity engaged by the Recipient to perform
architectural, engineering, design, and other services related to the work as provided for in the
contract.

Contract — The entire and integrated written agreement between the Owner and the Contractor
concerning the Work. The Contract supersedes prior negotiations, representations, or
agreements, whether written or oral.

Contract Documents — Those items so designated in the Agreement. Only printed or hard copies
of the items listed in the Agreement are Contract Documents.

Contractor — The individual or entity with whom the Owner has entered into the Agreement.

Drawings or Plans — That part of the Contract Documents prepared or approved by the
Architect/Engineer that graphically shows the scope, extent, and character of the Work to be
performed by the Contractor.

EDA - The United States of America acting through the Economic Development Administration
of the U.S. Department of Commerce or any other person designated to act on its behalf. EDA
has agreed to provide financial assistance to the Owner, which includes assistance in financing
the Work to be performed under this Contract. Notwithstanding EDA’s role, nothing in this
Contract shall be construed to create any contractual relationship between the Contractor and
EDA.

Owner — The individual or entity with whom the Contractor has entered into the Agreement and
for whom the Work is to be performed.

Project — The total construction of which the Work to be performed under the Contract
Documents may be the whole, or a part.

Recipient — A non-Federal entity receiving a Federal financial assistance award directly
from EDA to carry out an activity under an EDA program, including any EDA-approved
successor to the entity.

Specifications — That part of the Contract Documents consisting of written requirements for
materials, equipment, systems, standards, and workmanship as applied to the Work, and certain
administrative requirements and procedural matters applicable thereto.

Subcontractor — An individual or entity having direct contract with the Contractor or with any
other Subcontractor for the performance of a part of the Work at the Site.

Economic Development Administration
Contracting Provisions for Construction Projects
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Work — The entire construction or the various separately identifiable parts thereof required to be
provided under the Contract Documents. Work includes and is the result of performing or
providing all labor, services, and documentation necessary to produce such construction and
furnishing, installing, and incorporating all materials and equipment into such construction, all as
required by the Contract Documents.

2. APPLICABILITY

The Project to which the construction work covered by this Contract pertains is being assisted by
the United States of America through federal assistance provided by the U.S. Department of
Commerce - Economic Development Administration (EDA). Neither EDA, nor any of its
departments, entities, or employees is a party to this Contract. The following EDA Contracting
Provisions are included in this Contract and all subcontracts or related instruments pursuant to
the provisions applicable to such federal assistance from EDA.

3. FEDERALLY REQUIRED NTRACT PROVISION

(a) All contracts in excess of the simplified acquisition threshold - currently fixed at $150,000
(see 41 U.S.C. §§ 134 and 1908) must address administrative, contractual, or legal remedies in
instances where contractors violate or breach contract terms, and provide for such sanctions
and penalties as may be appropriate.

(b) All contracts in excess of $10,000 must address termination for cause and for convenience
by the Recipient including the manner by which it will be effected and the basis for settlement.

(c) All construction contracts awarded in excess of $10,000 by recipients of federal assistance
and their contractors or subcontractors shall contain a provision requiring compliance with
Executive Order 11246 of September 24, 1965, Equal Employment Opportunity, as amended
by Executive Order 11375 of October 13, 1967, and Department of Labor implementing
regulations at 41 C.F.R. part 60.

(d) All prime construction contracts in excess of $2,000 awarded by Recipients must include a
provision for compliance with the Davis-Bacon Act (40 U.S.C. §§ 3141-3148) as supplemented
by Department of Labor regulations at 29 C.F.R. part 5. The contracts must also include a
provision for compliance with the Copeland "Anti-Kickback" Act (18 U.S.C. § 874 and 40
U.S.C. § 3145) as supplemented by Department of Labor regulations at 29 C.F.R. part 3.

(e) All contracts awarded by the Recipient in excess of $100,000 that involve the employment of
mechanics or laborers must include a provision for compliance with 40 U.S.C. §§ 3702 and 3704
(the Contract Work Hours and Safety Standards Act) as supplemented by Department of Labor
regulations at 29 C.F.R. part 5.

(f) All contracts must include EDA requirements and regulations that involve a requirement on
the contractor or sub-contractor to report information to EDA, the Recipient or any other federal
agency.

Economic Development Administration
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(g) All contracts must include EDA requirements and regulations pertaining to patent rights
with respect to any discovery or invention which arises or is developed in the course of or
under such contract.

(h) All contracts must include EDA requirements and regulations pertaining to copyrights and
rights in data.

(i) All contracts and subgrants in excess of $150,000 must contain a provision that requires
compliance with all applicable standards, orders, or requirements issued under the Clean Air Act
(42 U.S.C. § 7401 et seq.) and the Federal Water Pollution Control Act (Clean Water Act) (33
U.S.C. § 1251 et seq.), and Executive Order 11738, Providing for Administration of the Clean
Air Act and the Federal Water Pollution Control Act With Respect to Federal Contracts, Grants,
or Loans.

(j) Contracts must contain mandatory standards and policies relating to energy efficiency which
are contained in the state energy conservation plan issued in compliance with the Energy Policy
and Conservation Act (42 U.S.C.§ 6201).

(k) Contracts must contain a provision ensuring that contracts are not to be made to parties on the
government wide Excluded Parties List System in the System for Award Management (SAM), in
accordance with the OMB guidelines at 2 C.F.R. part 180.

() Contracts must contain a provision ensure compliance with the Byrd Anti-Lobbying
Amendment (31 U.S.C. § 1352) under which contractors that apply or bid for an award of
$100,000 or more must file the required certification. Each tier certifies to the tier above that it
will not and has not used Federal appropriated funds to pay any person or organization for
influencing or attempting to influence an officer or employee of any agency, a member of
Congress, officer or employee of Congress, or an employee of a member of Congress in
connection with obtaining any Federal contract, grant or any other award covered by 31 U.S.C. §
1352. Each tier must also disclose any lobbying with non-Federal funds that takes place in
connection with obtaining any Federal award. Such disclosures are forwarded from tier to tier up
to the non-Federal award.

(m) Ifthe Recipient is a state agency or agency of a political subdivision of a state, any
contract awarded must contain a provision ensuring compliance with section 6002 of the Solid
Waste Disposal Act (42 U.S.C. § 6962), as amended by the Resource Conservation and
Recovery Act related to the procurement of recovered materials.

4. REQUIRED PROVISIONS DEEMED INSERTED

Each and every provision of law and clause required by law to be inserted in this contract shall
be deemed to be inserted herein and the contract shall be read and enforced as though it were
included herein, and if through mistake or otherwise any such provision is not inserted, or is not
correctly inserted, then upon the application of either party the contract shall forthwith be
physically amended to make such insertion of correction.

Economic Development Administration
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5. INSPECTION BY EDA REPRESENTATIVES

The authorized representatives and agents of EDA shall be permitted to inspect all work,
materials, payrolls, personnel records, invoices of materials, and other relevant data and records.

6. EXAMINATION AND RETENTION OF CONTRACTOR’S RECORDS

(a) The Owner, EDA, or the Comptroller General of the United States, or any of their duly
authorized representatives shall, generally until three years after final payment under this
contract, have access to and the right to examine any of the Contractor’s directly pertinent books,
documents, papers, or other records involving transactions related to this contract for the purpose
of making audit, examination, excerpts, and transcriptions.

(b) The Contractor agrees to include in first-tier subcontracts under this contract a clause
substantially the same as paragraph (a) above. “Subcontract,” as used in this clause, excludes
purchase orders that do not exceed $10,000.

(c) The periods of access and examination in paragraphs (a) and (b) above for records relating to
(1) appeals under the disputes clause of this contract, (2) litigation or settlement of claims arising
from the performance of this contract, or (3) costs and expenses of this contract to which the
Owner, EDA, or Comptroller General or any of their duly authorized representatives has taken
exception shall continue until disposition of such appeals, litigation, claims, or exceptions.

7. CONSTRUCTION SCHEDULE AND PERIODIC ESTIMATES

Immediately after execution and delivery of the contract, and before the first partial payment is
made, the Contractor shall deliver to the Owner an estimated construction progress schedule in a
form satisfactory to the Owner, showing the proposed dates of commencement and completion
of each of the various subdivisions of work required under the Contract Documents and the
anticipated amount of each monthly payment that will become due to the Contractor in
accordance with the progress schedule. The Contractor also shall furnish the Owner (a) a
detailed estimate giving a complete breakdown of the contract price and (b) periodic itemized
estimates of work done for the purpose of making partial payments thereon. The costs employed
in making up any of these schedules will be used only to determine the basis of partial payments
and will not be considered as fixing a basis for additions to or deductions from the contract price.

8. CONTRACTOR'STITLE TO MATERIAL

No materials, supplies, or equipment for the work shall be purchased by the Contractor or by any
subcontractor that is subject to any chattel mortgage or under a conditional sale contract or other
agreement by which an interest is retained by the seller. The Contractor warrants and guarantees
that he/she has good title to all work, materials, and equipment used by him/her in the Work, free
and clear of all liens, claims, or encumbrances.

Economic Development Administration
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9. INSPECTION AND TESTING OF MATERIALS

All materials and equipment used in the completion of the Work shall be subject to adequate
inspection and testing in accordance with accepted standards. The laboratory or inspection
agency shall be selected by the Owner. Materials of construction, particularly those upon which
the strength and durability of any structure may depend, shall be subject to inspection and testing
to establish conformance with specifications and suitability for intended uses.

10. "OREQUAL"™CILAUSE

Whenever a material, article, or piece of equipment is identified in the Contract Documents by
reference to manufacturers’ or vendors’ names, trade names, catalogue numbers, etc., it is
intended merely to establish a standard. Any material, article, or equipment of other
manufacturers and vendors that will perform adequately the duties imposed by the general design
will be considered equally acceptable provided the material, article, or equipment so proposed is,
in the opinion of the Architect/Engineer, of equal substance and function. However, such
substitution material, article, or equipment shall not be purchased or installed by the Contractor
without the Architect/Engineer's written approval.

11. PATENT FEES AND ROYALTIES

(a) Contractor shall pay all license fees and royalties and assume all costs incident to the use in
the performance of the Work or the incorporation in the Work of any invention, design,
process, product, or device that is the subject of patent rights or copyrights held by others. If a
particular invention, design, process, product, or device is specified in the Contract Documents
for use in the performance of the Work and if, to the actual knowledge of Owner or
Architect/Engineer, its use is subject to patent rights or copyrights calling for the payment of
any license fee or royalty to others, the existence of such rights shall be disclosed by the Owner
in the Contract Documents.

(b) To the fullest extent permitted by Laws and Regulations, the Contractor shall indemnify and
hold harmless the Owner and the Architect/Engineer, and the officers, directors, partners,
employees, agents, consultants, and subcontractors of each and any of them from and against all
claims, costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to any infringement of patent rights or copyrights
incident to the use in the performance of the Work or resulting from the incorporation in the
Work of any invention, design, process, product, or device not specified in the Contract
Documents.

12. CLAIMS FOR EXTRA COSTS

No claims for extra work or cost shall be allowed unless the same was done in pursuance of a
written order from the Architect/Engineer approved by the Owner.

Economic Development Administration
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13.  CONTRACTORS AND SUBCONTRACTORS INSURANCE

(a) The Contractor shall not commence work under this Contract until the Contractor has
obtained all insurance reasonably required by the Owner, nor shall the Contractor allow any
subcontractor to commence work on his/her subcontract until the insurance required of the
subcontractor has been so obtained and approved.

(b) Types of insurance normally required are:

(1) Workers' Compensation

(2) Contractor's Public Liability and Property Damage

3) Contractor's Vehicle Liability

4) Subcontractors' Public Liability, Property Damage and Vehicle Liability
(%) Builder's Risk (Fire and Extended Coverage)

(c) Scope of Insurance and Special Hazards: The insurance obtained, which is described
above, shall provide adequate protection for the Contractor and his/her subcontractors,
respectively, against damage claims that may arise from operations under this contract, whether
such operations be by the insured or by anyone directly or indirectly employed by him/her and
also against any of the special hazards that may be encountered in the performance of this
Contract.

(d) Proof of Carriage of Insurance: The Contractor shall furnish the Owner with certificates
showing the type, amount, class of operations covered, effective dates, and dates of expiration of
applicable insurance policies.

14. CONTRACT SECURITY BONDS

(a) If the amount of this Contract exceeds $150,000, the Contractor shall furnish a performance
bond in an amount at least equal to one hundred percent (100%) of the Contract price as security
for the faithful performance of this Contract and also a payment bond in an amount equal to one
hundred percent (100%) of the Contract price or in a penal sum not less than that prescribed by
State, Territorial, or local law, as security for the payment of all persons performing labor on the
Work under this Contract and furnishing materials in connection with this Contract. The
performance bond and the payment bond may be in one or in separate instruments in accordance
with local law. Before final acceptance, each bond must be approved by EDA. If the amount of
this Contract does not exceed $150,000, the Owner shall specify the amount of the payment and
performance bonds.

(b) All bonds shall be in the form prescribed by the Contract Documents except as otherwise
provided in applicable laws or regulations, and shall be executed by such sureties as are named
in the current list of Companies Holding Certificates of Authority as Acceptable Sureties on
Federal Bonds and as Acceptable Reinsuring Companies as published in Treasury Circular 570
(amended) by the Financial Management Service, Surety Bond Branch, U.S. Department of the
Treasury. All bonds signed by an agent must be accompanied by a certified copy of the agent’s
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authority to act. Surety companies executing the bonds must also be authorized to transact
business in the state where the Work is located.

15. LABOR STANDARDS - DAVIS-BACON AND RELATED ACTS
(as required by section 602 of PWEDA)

(a) Minimum Wages

(1) All laborers and mechanics employed or working upon the site of the Work in the
construction or development of the Project will be paid unconditionally and not less often
than once a week, and without subsequent deduction or rebate on any account (except
such payroll deductions as are permitted by regulations issued by the Secretary of Labor
under the Copeland Act at 29 C.F.R. part 3, the full amount of wages and bona fide fringe
benefits (or cash equivalents thereof) due at the time of payment computed at rates not
less than those contained in the wage determination of the Secretary of Labor, which is
attached hereto and made a part hereof, regardless of any contractual relationship that
may be alleged to exist between the Contractor and such laborers and mechanics.
Contributions made or costs reasonably anticipated for bona fide fringe benefits under
Section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered
wages paid to such laborers or mechanics, subject to the provisions of 29 C.F.R.

§ 5.5(a)(1)(iv); also, regular contributions made or costs incurred for more than a weekly
period (but not less often than quarterly) under plans, funds, or programs, which cover
the particular weekly period, are deemed to be constructively made or incurred during
such weekly period. Such laborers and mechanics shall be paid the appropriate wage rate
and fringe benefits on the wage determination for the classification of work actually
performed, without regard to skill, except as provided in 29 C.F.R. § 5.5(a)(4). Laborers
or mechanics performing work in more than one classification may be compensated at the
rate specified for each classification for the time actually worked therein, provided that the
employer's payroll records accurately set forth the time spent in each classification in
which work is performed. The wage determination (including any additional
classification and wage rates determined under 29 C.F.R. § 5.5(a)(1)(i1) and the Davis-
Bacon poster (WH-1321) shall be posted at all times by the contractor and its
subcontractors at the site of the work in a prominent and accessible place where it can be
easily seen by the workers.

(2) (i) Any class of laborers or mechanics to be employed under the Contract, but not
listed in the wage determination, shall be classified in conformance with the wage
determination. EDA shall approve an additional classification and wage rate and fringe
benefits therefore only when the following criteria have been met:

(A) The work to be performed by the classification requested is not performed by
a classification in the wage determination;

(B) The classification is utilized in the area by the construction industry; and

(C) The proposed wage rate, including any bona fide fringe benefits, bears a
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reasonable relationship to the wage rates contained in the wage determination.

(i1) If the Contractor and the laborers and mechanics to be employed in the
classification (if known), or their representatives, and EDA or its designee agree on the
classification and wage rate (including the amount designated for fringe benefits
where appropriate), a report of the action taken shall be sent by EDA or its designee to
the Administrator of the Wage and Hour Division, Employment Standards
Administration, U.S. Department of Labor, Washington, D.C. 20210.

(iii) In the event the Contractor, the laborers or mechanics to be employed in the
classification or their representatives, and EDA or its designee do not agree on the
proposed classification and wage rate (including the amount designated for fringe
benefits, where appropriate), EDA or its designee shall refer the questions, including
the views of all interested parties and the recommendation of EDA or its designee, to
the Administrator for determination.

(iv) The wage rate (including fringe benefits where appropriate) determined pursuant
to paragraphs (a)(2)(ii) or (iii) of this section, shall be paid to all workers performing
work in the classification under this contract from the first day on which work is
performed in the classification.

(3) Whenever the minimum wage rate prescribed in the contract for a class of laborers or
mechanics includes a fringe benefit which is not expressed as an hourly rate, the
Contractor shall either pay the benefit as stated in the wage determination or shall pay
another bona fide fringe benefit or an hourly cash equivalent thereof.

(4) If the Contractor does not make payments to a trustee or other third person, the
Contractor may consider as part of the wages of any laborer or mechanic the amount of
any costs reasonably anticipated in providing bona fide fringe benefits under a plan or
program, provided, that the Secretary of Labor has found, upon the written request of the
Contractor, that the applicable standards of the Davis-Bacon Act have been met. The
Secretary of Labor may require the Contractor to set aside in a separate account assets for
the meeting of obligations under the plan or program.

(b) Withholding

EDA or its designee shall upon its own action or upon written request of an authorized
representative of the Department of Labor withhold or cause to be withheld from the Contractor
under this Contract or any other federal contract with the same prime Contractor, or any other
federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which is held
by the same prime contractor so much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics, including apprentices, trainees and helpers,
employed by the Contractor or any subcontractor the full amount of wages required by the
Contract. In the event of failure to pay any laborer or mechanic, including any apprentice, trainee
or helper employed or working on the site of the Work in the construction or development of the
Project, all or part of the wages required by the Contract, EDA or its designee may, after written
notice to the Contractor, sponsor, applicant, or owner, take such action as may be necessary to
cause the suspension of any further payment, advance, or guarantee of funds until such violations
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have ceased. EDA or its designee may, after written notice to the Contractor, disburse such
amounts withheld for and on account of the Contractor or subcontractor to the respective
employees to whom they are due. The Comptroller General shall make such disbursements in the
case of direct Davis-Bacon Act contracts.

(c) Payrolls and basic records

(1) Payrolls and basic records relating thereto shall be maintained by the Contractor
during the course of the Work and preserved for a period of three years thereafter for
all laborers and mechanics working at the site of the Work in the construction or
development of the Project. Such records shall contain the name, address, and social
security number of each such worker, his or her correct classification, hourly rates of
wages paid (including rates of contributions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof of the types described in section 1(b)(2)(B) of
the Davis-Bacon Act), daily and weekly number of hours worked, deductions made
and actual wages paid. Whenever the Secretary of Labor has found under 29 C.F.R.
§ 5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any
costs reasonably anticipated in providing benefits under a plan or program described
in section 1(b)(2)(B) of the Davis-Bacon Act, the Contractor shall maintain records
which show that the commitment to provide such benefits is enforceable, the plan or
program is financially responsible, and the plan or program has been communicated
in writing to the laborers or mechanics affected, and provide records that show the
costs anticipated or the actual cost incurred in providing such benefits. Contractors
employing apprentices or trainees under approved programs shall maintain written
evidence of the registration of apprenticeship programs and certification of trainee
programs, the registration of the apprentices and trainees, and the ratios and wage
rates prescribed in the applicable programs.

(2) (1) For each week in which Contract work is performed, the Contractor shall submit a
copy of all payrolls to the Owner for transmission to EDA or its designee. The payrolls
submitted shall set out accurately and completely all of the information required to be
maintained under 29 C.F.R. part 5.5(a)(3)(i). This information may be submitted in any
form desired. Optional Form WH-347 is available for this purpose. It may be purchased
from the Superintendent of Documents (Federal Stock Number 029-005-00014-1), U.S.
Government Printing Office, Washington, D.C. 20402; or downloaded from the U.S.
Department of Labor’s website at https://www.dol.gov/whd/forms/wh347.pdf. The prime
Contractor is responsible for the submission of copies of payrolls by all subcontractors

(i1) Each payroll submitted shall be accompanied by a “Statement of Compliance,”
signed by the Contractor or subcontractor or his or her agent who pays or supervises
the payment of the persons employed under the Contract and shall certify the
following:

(A) That the payroll for the payroll period contains the information required to be
maintained under 29 C.F.R. § 5.5(a)(3)(i) and that such information is correct and
complete;
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(B) That each laborer or mechanic (including each helper, apprentice, and
trainee) employed on the Contract during the payroll period has been paid the full
weekly wages earned, without rebate, either directly or indirectly, and that no
deductions have been made either directly or indirectly from the full wages
earned, other than permissible deductions as set forth in 29 C.F.R. part 3; and

(C) That each laborer or mechanic has been paid not less than the applicable
wage rates and fringe benefits or cash equivalents for the classification of work
performed, as specified in the applicable wage determination incorporated into the
Contract.

(i11))The weekly submission of a properly executed certification set forth on the
reverse side of Optional Form WH-347 shall satisfy the requirement for submission
of the “Statement of Compliance” required by paragraph 15(c)(2)(i1) of this section.

(iv) The falsification of any of the above certifications may subject the Contractor or
subcontractor to civil or criminal prosecution under section 1001 of Title 18 and
section 3729 of Title 31 of the U.S. Code.

(3) The Contractor or subcontractor shall make the records required under paragraph
15(c)(1) of this section available for inspection, copying, or transcription by authorized
representatives of EDA or its designee or the Department of Labor, and shall permit such
representatives to interview employees during working hours on the job. If the
Contractor or subcontractor fails to submit the required records or to make them

available, EDA or its designee may, after written notice to the Contractor or Owner, take
such action as may be necessary to cause the suspension of any further payment, advance,
or guarantee of funds. Furthermore, failure to submit the required records upon request
or to make such records available may be grounds for debarment action pursuant to 29
C.F.R.§5.12.

(d) Apprentices and Trainees.

(1) Apprentices. Apprentices will be permitted to work at less than the predetermined
rate for the work they performed when they are employed pursuant to and individually
registered in a bona fide apprenticeship program registered with the U.S. Department of
Labor, Employment and Training Administration, Bureau of Apprenticeship and
Training (Bureau), or with a State Apprenticeship Agency recognized by the Bureau, or if
a person is employed in his or her first 90 days of probationary employment as an
apprentice in such an apprenticeship program, who is not individually registered in the
program, but who has been certified by the Bureau of Apprenticeship and Training or a
State Apprenticeship Agency (where appropriate) to be eligible for probationary
employment as an apprentice. The allowable ratio of apprentices to journeymen on the
job site in any craft classification shall not be greater than the ratio permitted to the
Contractor as to the entire work force under the registered program. Any worker listed
on a payroll at an apprentice wage rate who is not registered or otherwise employed as
stated above, shall be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed. In addition, any
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apprentice performing work on the job site in excess of the ratio permitted under the
registered program shall be paid not less than the applicable wage rate on the wage
determination for the work actually performed. Where a Contractor is performing
construction on a Project in a locality other than that in which its program is registered,
the ratios and wage rates (expressed in percentages of the journeyman's hourly rate)
specified in the Contractor's or subcontractor's registered program shall be observed.
Every apprentice must be paid at not less than the rate specified in the registered program
for the apprentice's level of progress, expressed as a percentage of the journeymen hourly
rate specified in the applicable wage determination. Apprentices shall be paid fringe
benefits in accordance with the provisions of the apprenticeship program. If the
apprenticeship program does not specify fringe benefits, apprentices must be paid the full
amount of fringe benefits listed on the wage determination for the applicable
classification. If the Administrator determines that a different practice prevails for the
applicable apprentice classification, fringes shall be paid in accordance with that
determination. In the event the Bureau of Apprenticeship and Training, or a State
Apprenticeship Agency recognized by the Bureau, withdraws approval of an
apprenticeship program, the Contractor will no longer be permitted to utilize apprentices
at less than the applicable predetermined rate for the work performed until an acceptable
program is approved.

(2) Trainees. Except as provided in 29 C.F.R. § 5.16, trainees will not be permitted to
work at less than the predetermined rate for the work performed unless they are employed
pursuant to and individually registered in a program that has received prior approval,
evidenced by formal certification by the U.S. Department of Labor, Employment and

Training Administration. The ratio of trainees to journeymen on the job site shall not be
greater than permitted under the plan approved by the Employment and Training
Administration. Every trainee must be paid at not less than the rate specified in the
approved program for the trainee's level of progress, expressed as a percentage of the
journeyman's hourly rate specified in the applicable wage determination. Trainees shall
be paid fringe benefits in accordance with the provisions of the trainee program. If the
trainee program does not mention fringe benefits, trainees shall be paid the full amount of
fringe benefits listed on the wage determination unless the Administrator of the Wage
and Hour Division determines that there is an apprenticeship program associated with the
corresponding journeyman wage rate on the wage determination which provides for less
than full fringe benefits for apprentices. Any employee listed on the payroll at a trainee
rate who is not registered and participating in a training plan approved by the
Employment and Training Administration shall be paid not less than the applicable wage
rate on the wage determination for the classification of work actually performed. In
addition, any trainee performing work on the job site in excess of the ratio permitted
under the registered program shall be paid not less than the applicable wage rate on the
wage determination for the work actually performed. In the event the Employment and
Training Administration withdraws approval of a training program, the Contractor will no
longer be permitted to utilize trainees at less than the applicable predetermined rate for
the work performed until an acceptable program is approved.

(3) Equal employment opportunity. The utilization of apprentices, trainees and
journeymen under this part shall be in conformity with the equal employment opportunity
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requirements of Executive Order 11246, Equal Employment Opportunity, as amended,
and 29 C.F.R. part 30.

(e) Compliance with Copeland Anti-Kickback Act Requirements. The Contractor shall
comply with the Copeland Anti-Kickback Act (18 U.S.C. § 874 and 40 U.S.C. § 3145) as
supplemented by Department of Labor regulations (29 C.F.R. part 3, “Contractors and
Subcontractors on Public Buildings or Public Works Financed in Whole or in Part by Loans or
Grants of the United States”). The Act provides that the Contractor and any subcontractors shall
be prohibited from inducing, by any means, any person employed in the construction,
completion, or repair of public work, to give up any part of the compensation to which they are
otherwise entitled. The Owner shall report all suspected or reported violations to EDA.

(f) Subcontracts. The Contractor and any subcontractors will insert in any subcontracts the
clauses contained in 29 C.F.R. §§ 5.5(a)(1) through (10) and such other clauses as EDA or its
designee may require, and also a clause requiring the subcontractors to include these clauses in
any lower tier subcontracts. The prime Contractor shall be responsible for the compliance by
any subcontractor or lower tier subcontractor with all the contract clauses in 29 C.F.R. § 5.5.

(g) Contract termination; debarment. The breach of the contract clauses in 29 C.F.R. § 5.5
may be grounds for termination of the contract, and for debarment as a Contractor and a
subcontractor as provided in 29 C.F.R. § 5.12.

(h) Compliance with Davis-Bacon and Related Act Requirements. All rulings and
interpretations of the Davis-Bacon and Related Acts contained in 29 C.F.R. parts 1, 3, and 5 are
herein incorporated by reference in this contract.

(i) Disputes concerning labor standards. Disputes arising out of the labor standards
provisions of this Contract shall not be subject to the general disputes clause of this Contract.
Such disputes shall be resolved in accordance with the procedures of the Department of Labor
set forth in 29 C.F.R. parts 5, 6, and 7. Disputes within the meaning of this clause include
disputes between the contractor (or any of its subcontractors) and EDA or its designee, the U.S.
Department of Labor, or the employees or their representatives.

(j) Certification of Eligibility.

(1)By entering into this Contract, the Contractor certifies that neither it nor any person or
firm that has an interest in the Contractor's firm is a person or firm ineligible to be
awarded Government contracts by virtue of section 3(a) of the Davis-Bacon Act or 29
C.F.R. §5.12(a)(1).

(2) No part of this Contract shall be subcontracted to any person or firm ineligible for
award of a Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29
C.F.R. §5.12(a)(1).

(3) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18
U.S.C. § 1001.
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16. LABOR STANDARDS - CONTRACT WORK HOURS AND SAFETY
STANDARDS ACT

As used in this paragraph, the terms “laborers” and “mechanics” include watchmen and guards.

(a) Overtime requirements. No Contractor or subcontractor contracting for any part of the
Contract work, which may require or involve the employment of laborers or mechanics, shall
require or permit any such laborer or mechanic in any workweek in which that person is
employed on such work to work in excess of forty hours in such workweek unless such laborer
or mechanic receives compensation at a rate not less than one and one-half times the basic rate
of pay for all hours worked in excess of forty hours in such workweek.

(b) Violation; liability for unpaid wages, liquidated damages. In the event of any violation of
the clause set forth in paragraph (a) of this section, the Contractor and any subcontractor
responsible therefore shall be liable for the unpaid wages. In addition, such Contractor and
subcontractor shall be liable to the United States (in the case of work done under contract for the
District of Columbia or a territory, to such District or to such territory), for liquidated damages.
Such liquidated damages shall be computed with respect to each individual laborer or mechanic,
including watchmen and guards, employed in violation of the clause set forth in paragraph (a) of
this section, in the sum of $10 for each calendar day on which such individual was required or

permitted to work in excess of the standard workweek of forty hours without payment of the
overtime wages required by the clause set forth in paragraph (a) of this section.

(c) Withholding for unpaid wages and liquidated damages. EDA or its designee shall upon
its own action or upon written request of an authorized representative of the Department of Labor
withhold or cause to be withheld, from any monies payable on account of work performed

by the Contractor or subcontractor under any such Contract or any other federal contract with the
same prime Contractor, or any other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same prime Contractor such sums as may
be determined to be necessary to satisfy any liabilities of such Contractor or subcontractor for
unpaid wages and liquidated damages as provided in the clause set forth in paragraph (b) of this
section.

(d) Subcontracts. The Contractor or subcontractor shall insert in any subcontracts the clauses set
forth in paragraphs (a) through (c) of this section and also a clause requiring the subcontractors to
include these clauses in any lower tier subcontracts. The prime Contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor with the clauses set forth in
paragraphs (a) through (c) of this section.

17. EQUAL EMPLOYMENT OPPORTUNITY

(a) The Recipient hereby agrees that it will incorporate or cause to be incorporated into any
contract for construction work, or modification thereof, as defined in the regulations of the
Secretary of Labor at 41 C.F.R. chapter 60, which is paid for in whole or in part with funds
obtained from EDA, the following equal opportunity clause:

During the performance of this contract, the Contractor agrees as follows:
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(1) The Contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, sexual orientation, gender identity, or
national origin. The Contractor will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment without regard to their
race, color, religion, sex, sexual orientation, gender identity, or national origin. Such
action shall include, but not be limited to the following: Employment, upgrading,
demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates
of pay or other forms of compensation; and selection for training including
apprenticeship. The Contractor agrees to post in conspicuous places available to
employees and applicants for employment notices to be provided setting forth the
provisions of this nondiscrimination clause.

(2) The Contractor will, in all solicitations or advertisements for employees placed by or
on behalf of the Contractor state that all qualified applicants will receive consideration
for employment without regard to race, color, religion, sex, sexual orientation, gender
identity, or national origin.

(3) The contractor will not discharge or in any other manner discriminate against any
employee or applicant for employment because such employee or applicant has inquired
about, discussed, or disclosed the compensation of the employee or applicant or another
employee or applicant. This provision shall not apply to instances in which an employee
who has access to the compensation information of other employees or applicants as a
part of such employee's essential job functions discloses the compensation of such other
employees or applicants to individuals who do not otherwise have access to such
information, unless such disclosure is in response to a formal complaint or charge, in
furtherance of an investigation, proceeding, hearing, or action, including an investigation
conducted by the employer, or is consistent with the contractor's legal duty to furnish
information.

(4) The Contractor will send to each labor union or representative of workers with which
it has a collective bargaining agreement or other contract or understanding, a notice to be
provided advising the said labor union or workers representatives of the Contractor's

commitments hereunder, and shall post copies of the notice in conspicuous places
available to employees and applicants for employment.

(5) The Contractor will comply with all provisions of Executive Order 11246 of
September 24, 1965 and of the rules, regulations, and relevant orders of the Secretary of
Labor.

(6) The Contractor will furnish all information and reports required by Executive Order
11246 of September 24, 1965, and by rules, regulations, and orders of the Secretary of
Labor, or pursuant thereto, and will permit access to its books, records, and accounts by
EDA and the Secretary of Labor for purposes of investigation to ascertain compliance
with such rules, regulations, and orders.

(7) In the event of the Contractor's noncompliance with the nondiscrimination clauses of
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this Contract or with any of the said rules, regulations, or orders, this Contract may be
canceled, terminated, or suspended in whole or in part and the Contractor may be
declared ineligible for further Government contracts or federally-assisted construction
contracts in accordance with procedures authorized in Executive Order 11246 of
September 24, 1965, and such other sanctions may be imposed and remedies invoked as
provided in Executive Order 11246 of September 24, 1965, or by rule, regulation or
order of the Secretary of Labor, or as otherwise provided by law.

(8) The Contractor will include the portion of the sentence immediately preceding
paragraph 17(a)(1) and the provisions of paragraphs 17(a)(1) through (8) in every
subcontract or purchase order unless exempted by rules, regulations, or orders of the
Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of
September 24, 1965, so that such provisions will be binding upon each subcontractor or
vendor. The Contractor will take such action with respect to any subcontract or purchase
order as EDA or the Secretary of Labor may direct as a means of enforcing such
provisions, including sanctions for noncompliance. Provided, however, that in the event
the Contractor becomes involved in or is threatened with litigation with a subcontractor
or vendor as a result of such direction by EDA or the Secretary of Labor, the Contractor
may request the United States to enter into such litigation to protect the interests of the
United States.

(9) The Recipient further agrees that it will be bound by the above equal opportunity
clause with respect to its own employment practices when it participates in federally-
assisted construction work. Provided, however, that if the Recipient so participating is a
State or local government, the above equal opportunity clause is not applicable to any
agency, instrumentality, or subdivision of such government that does not participate in
work on or under the Contract.

(10)The Recipient agrees that it will assist and cooperate actively with EDA and the
Secretary of Labor in obtaining the compliance of contractors and subcontractors with the
equal opportunity clause and the rules, regulations, and relevant orders of the Secretary of
Labor, that it will furnish EDA and the Secretary of Labor such information as they may

require for the supervision of such compliance, and that it will otherwise assist EDA in
the discharge of the EDA’s primary responsibility for securing compliance.

(11) The Recipient further agrees that it will refrain from entering into any contract or
contract modification subject to Executive Order 11246 of September 24, 1965, with a
Contractor debarred from, or who has not demonstrated eligibility for, Government
contracts and federally assisted construction contracts pursuant to the Executive Order
and will carry out such sanctions and penalties for violation of the equal opportunity
clause as may be imposed upon contractors and subcontractors by EDA or the Secretary
of Labor pursuant to Part II, Subpart D of the Executive Order. In addition, the Recipient
agrees that if it fails or refuses to comply with these undertakings, EDA may take any or
all of the following actions: Cancel, terminate, or suspend in whole or in part this EDA
financial assistance; refrain from extending any further assistance to the applicant under
the program with respect to which the failure or refund occurred until satisfactory
assurance of future compliance has been received from such applicant; and refer the case
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to the Department of Justice for appropriate legal proceedings.

(b) Exemptions to Above Equal Opportunity Clause (41 C.F.R. chapter 60):

18.

(1) Contracts and subcontracts not exceeding $10,000 (other than Government bills of
lading, and other than contracts and subcontracts with depositories of Federal funds in
any amount and with financial institutions which are issuing and paying agents for U.S.
savings bonds and savings notes) are exempt. The amount of the Contract, rather than
the amount of the federal financial assistance, shall govern in determining the
applicability of this exemption.

(2) Except in the case of subcontractors for the performance of construction work at the
site of construction, the clause shall not be required to be inserted in subcontracts below
the second tier.

(3) Contracts and subcontracts not exceeding $10,000 for standard commercial supplies
or raw materials are exempt.

CONTRACTING WITH SMALL . MINORITY AND WOMEN'S BUSINESSES

(a) If'the Contractor intends to let any subcontracts for a portion of the work, the Contractor
shall take affirmative steps to assure that small, minority and women’s businesses are used when
possible as sources of supplies, equipment, construction, and services.

(b) Affirmative steps shall consist of:

(1) Placing qualified small and minority businesses and women’s business enterprises on
solicitation lists;

(2) Ensuring that small and minority businesses and women’s business enterprises are
solicited whenever they are potential sources;

(3) Dividing total requirements, when economically feasible, into smaller tasks or
quantities to permit maximum participation by small and minority businesses and
women’s business enterprises;

(4) Establishing delivery schedules, where the requirements of the contract permit, which
encourage participation by small and minority businesses and women’s business
enterprises;

(5) Using the services and assistance of the U.S. Small Business Administration, the
Minority Business Development Agency of the U.S. Department of Commerce, and State

and local governmental small business agencies;

(6) Requiring each party to a subcontract to take the affirmative steps of this section; and
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(7) The Contractor is encouraged to procure goods and services from labor surplus area
firms.

19. HEALTH. SAFETY. AND ACCIDENT PREVENTION

(a) In performing this contract, the Contractor shall:

(1) Ensure that no laborer or mechanic shall be required to work in surroundings or
under working conditions which are unsanitary, hazardous, or dangerous to their health
and/or safety as determined under construction safety and health standards promulgated
by the Secretary of Labor by regulation;

(2) Protect the lives, health, and safety of other persons;
(3) Prevent damage to property, materials, supplies, and equipment; and
(4) Avoid work interruptions.

(b) For these purposes, the Contractor shall:

(1) Comply with regulations and standards issued by the Secretary of Labor at 29 C.F.R.
part 1926. Failure to comply may result in imposition of sanctions pursuant to the
Contract Work Hours and Safety Standards Act (40 U.S.C. §§ 3701 — 3708); and

(2) Include the terms of this clause in every subcontract so that such terms will be
binding on each subcontractor.

(c) The Contractor shall maintain an accurate record of exposure data on all accidents incident to
work performed under this Contract resulting in death, traumatic injury, occupational disease, or
damage to property, materials, supplies, or equipment, and shall report this data in the manner
prescribed by 29 C.F.R. part 1904.

(d) The Owner shall notify the Contractor of any noncompliance with these requirements and of
the corrective action required. This notice, when delivered to the Contractor or the Contractor’s
representative at the site of the Work, shall be deemed sufficient notice of the noncompliance
and corrective action required. After receiving the notice, the Contractor shall immediately take
corrective action. If the Contractor fails or refuses to take corrective action promptly, the Owner
may issue an order stopping all or part of the Work until satisfactory corrective action has been
taken. The Contractor shall not base any claim or request for equitable adjustment for additional
time or money on any stop order issued under these circumstances.

(e) The Contractor shall be responsible for its subcontractors’ compliance with the provisions of
this clause. The Contractor shall take such action with respect to any subcontract as EDA, or the
Secretary of Labor shall direct as a means of enforcing such provisions.
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20.  CONFLICT OF INTEREST AND OTHER PROHIBITED INTERESTS

(a) No official of the Owner who is authorized in such capacity and on behalf of the Owner to
negotiate, make, accept, or approve, or to take part in negotiating, making, accepting, or
approving any architectural, engineering, inspection, construction or material supply contract or
any subcontract in connection with the construction of the Project, shall become directly or
indirectly interested personally in this Contract or in any part hereof.

(b) No officer, employee, architect, attorney, engineer, or inspector of or for the Owner who is
authorized in such capacity and on behalf of the Owner to exercise any legislative, executive,
supervisory or other similar functions in connection with the construction of the Project, shall
become directly or indirectly interested personally in this Contract or in any part thereof, any
material supply contract, subcontract, insurance contract, or any other contract pertaining to the
Project.

(¢) The Contractor may not knowingly contract with a supplier or manufacturer if the individual
or entity who prepared the Contract Documents has a corporate or financial affiliation with the
supplier or manufacturer.

(d) The Owner’s officers, employees, or agents shall not engage in the award or administration
of this Contract if a conflict of interest, real or apparent, may be involved. Such a conflict may
arise when: (i) the employee, officer or agent; (ii) any member of their immediate family; (iii)
their partner or (iv) an organization that employs, or is about to employ, any of the above, has a
financial interest in the Contractor. The Owner’s officers, employees, or agents shall neither
solicit nor accept gratuities, favors, or anything of monetary value from the Contractor or
subcontractors.

(e) Ifthe Owner finds after a notice and hearing that the Contractor, or any of the Contractor’s
agents or representatives, offered or gave gratuities (in the form of entertainment, gifts, or
otherwise) to any official, employee, or agent of the Owner or EDA in an attempt to secure this
Contract or favorable treatment in awarding, amending, or making any determinations related to
the performance of this Contract, the Owner may, by written notice to the Contractor, terminate
this Contract. The Owner may also pursue other rights and remedies that the law or this Contract

provides. However, the existence of the facts on which the Owner bases such findings shall be
an issue and may be reviewed in proceedings under the dispute resolution provisions of this
Contract.

(f) In the event this Contract is terminated as provided in paragraph (e) of this section, the
Owner may pursue the same remedies against the Contractor as it could pursue in the event of a
breach of this Contract by the Contractor. As a penalty, in addition to any other damages to
which it may be entitled by law, the Owner may pursue exemplary damages in an amount (as
determined by the Owner) which shall not be less than three nor more than ten times the costs the
Contractor incurs in providing any such gratuities to any such officer or employee.
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21. RESTRICTIONS ON L OBBYING

(a) This Contract, or subcontract is subject to 31 U.S.C. § 1352, regarding lobbying restrictions.
The section is explained in the common rule, 15 C.F.R. part 28 (55 FR 6736-6748, February 26,
1990). Each bidder under this Contract or subcontract is generally prohibited from using federal
funds for lobbying the Executive or Legislative Branches of the Federal Government in
connection with this EDA Award.

(b) Contract Clause Threshold: This Contract Clause regarding lobbying must be included in

each bid for a contract or subcontract exceeding $100,000 of federal funds at any tier under the
EDA Award.

(c) Certification and Disclosure: Each bidder of a contract or subcontract exceeding $100,000
of federal funds at any tier under the federal Award must file Form CD-512, Certification
Regarding Lobbying — Lower Tier Covered Transactions, and, if applicable, Standard Form-
LLL, Disclosure of Lobbying Activities, regarding the use of any nonfederal funds for lobbying.
Certifications shall be retained by the Contractor or subcontractor at the next higher tier. All
disclosure forms, however, shall be forwarded from tier to tier until received by the Recipient of
the EDA Award, who shall forward all disclosure forms to EDA.

(d) Continuing Disclosure Requirement: Each Contractor or subcontractor that is subject to
the Certification and Disclosure provision of this Contract Clause is required to file a disclosure
form at the end of each calendar quarter in which there occurs any event that requires disclosure
or that materially affects the accuracy of the information contained in any disclosure form
previously filed by such person. Disclosure forms shall be forwarded from tier to tier until
received by the Recipient of the EDA Award, who shall forward all disclosure forms to EDA.

(e) Indian Tribes, Tribal Organizations, or Other Indian Organizations: Indian tribes,
tribal organizations, or any other Indian organizations, including Alaskan Native organizations,
are excluded from the above lobbying restrictions and reporting requirements, but only with
respect to expenditures that are by such tribes or organizations for lobbying activities permitted
by other federal law. An Indian tribe or organization that is seeking an exclusion from
Certification and Disclosure requirements must provide EDA with the citation of the provision or
provisions of federal law upon which it relies to conduct lobbying activities that would otherwise

be subject to the prohibitions in and to the Certification and Disclosure requirements of 31
U.S.C. § 1352, preferably through an attorney's opinion. Note, also, that a non-Indian
subrecipient, contractor, or subcontractor under an award to an Indian tribe, for example, is
subject to the restrictions and reporting requirements.

22. HISTORICAL AND ARCHAEOLOGICAL DATA PRESERVATION

The Contractor agrees to facilitate the preservation and enhancement of structures and objects of
historical, architectural or archaeological significance and when such items are found and/or
unearthed during the course of project construction. Any excavation by the Contractor that
uncovers an historical or archaeological artifact shall be immediately reported to the Owner and
a representative of EDA. Construction shall be temporarily halted pending the notification
process and further directions issued by EDA after consultation with the State Historic
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Preservation Officer (SHPO) for recovery of the items. See the National Historic Preservation
Act of 1966 (54 U.S.C. § 300101 et seq., formerly at 16 U.S.C. § 470 et seq.) and Executive
Order No. 11593 of May 31, 1971.

23. CLEAN AIR AND WATER
Applicable to Contracts in Excess of $150,000

(a) Definition. “Facility” means any building, plant, installation, structure, mine, vessel, or
other floating craft, location, or site of operations, owned, leased, or supervised by the Contractor
or any subcontractor, used in the performance of the Contract or any subcontract. When a
location or site of operations includes more than one building, plant, installation, or structure, the
entire location or site shall be deemed a facility except when the Administrator, or a designee, of
the United States Environmental Protection Agency (EPA) determines that independent facilities
are collocated in one geographical area.

(b) In compliance with regulations issued by the EPA, 2 C.F.R. part 1532, pursuant to the Clean
Air Act, as amended (42 U.S.C. § 7401 et seq.); the Federal Water Pollution Control Act, as
amended (33 U.S.C. § 1251 et seq.); and Executive Order 11738, the Contractor agrees to:

(1) Not utilize any facility in the performance of this contract or any subcontract which is
listed on the Excluded Parties List System, part of the System for Award Management
(SAM), pursuant to 2 C.F.R. part 1532 for the duration of time that the facility remains on
the list;

(2) Promptly notify the Owner if a facility the Contractor intends to use in the
performance of this contract is on the Excluded Parties List System or the Contractor
knows that it has been recommended to be placed on the List;

(3) Comply with all requirements of the Clean Air Act and the Federal Water Pollution
Control Act, including the requirements of section 114 of the Clean Air Act and section
308 of the Federal Water Pollution Control Act, and all applicable clean air and clean
water standards; and

(4) Include or cause to be included the provisions of this clause in every subcontract and
take such action as EDA may direct as a means of enforcing such provisions.

24. USE OF LEAD-BASED PAINTS ON RESIDENTIAL STRUCTURES

(a) If the work under this Contract involves construction or rehabilitation of residential structures
over $5,000, the Contractor shall comply with the Lead-based Paint Poisoning Prevention Act
(42 U.S.C. § 4831). The Contractor shall assure that paint or other surface coatings used in a
residential property does not contain lead equal to or in excess of 1.0 milligram per square
centimeter or 0.5 percent by weight or 5,000 parts per million (ppm) by weight. For purposes
of this section, “residential property” means a dwelling unit, common areas, building exterior
surfaces, and any surrounding land, including outbuildings, fences and play equipment
affixed to the land, belonging to an owner and available for use by residents, but not
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including land used for agricultural, commercial, industrial or other non-residential purposes,
and not including paint on the pavement of parking lots, garages, or roadways.

(b) As a condition to receiving assistance under PWEDA, recipients shall assure that the
restriction against the use of lead-based paint is included in all contracts and
subcontracts involving the use of federal funds.

25. ENERGY EFFICIENCY

The Contractor shall comply with all standards and policies relating to energy efficiency which
are contained in the energy conservation plan issued in compliance with the Energy Policy and
Conservation Act (42 U.S.C. § 6201) for the State in which the Work under the Contract is
performed.

26. ENVIRONMENTAL REQUIREMENTS

When constructing a Project involving trenching and/or other related earth excavations, the
Contractor shall comply with the following environmental constraints:

(1) Wetlands. When disposing of excess, spoil, or other construction materials on
public or private property, the Contractor shall not fill in or otherwise convert wetlands.

(2) Floodplains. When disposing of excess, spoil, or other construction materials on
public or private property, the Contractor shall not fill in or otherwise convert 100 year
floodplain areas delineated on the latest Federal Emergency Management Agency
(FEMA) Floodplain Maps, or other appropriate maps, i.e., alluvial soils on Natural
Resource Conservation Service (NRCS) Soil Survey Maps.

(3) Endangered Species. The Contractor shall comply with the Endangered Species
Act, which provides for the protection of endangered and/or threatened species and
critical habitat. Should any evidence of the presence of endangered and/or threatened
species or their critical habitat be brought to the attention of the Contractor, the
Contractor will immediately report this evidence to the Owner and a representative of
EDA. Construction shall be temporarily halted pending the notification process and
further directions issued by EDA after consultation with the U.S. Fish and Wildlife
Service.

217. DEBARMENT, SUSPENSION, INELIGIBILITY. AND VOLUNTARY
EXCLUSIONS

As required by Executive Orders 12549 and 12689, Debarment and Suspension, 2 C.F.R. Part 180
and implemented by the Department of Commerce at 2 C.F.R. part 1326, for prospective
participants in lower tier covered transactions (except subcontracts for goods or services under the
$25,000 small purchase threshold unless the subrecipient will have a critical influence on or
substantive control over the award), the Contractor agrees that:

(1) By entering into this Contract, the Contractor and subcontractors certify, that neither

it nor its principals is presently debarred, suspended, proposed for debarment, declared
Economic Development Administration

Contracting Provisions for Construction Projects



OMB Number: 0610-0096
Expiration Date: 01/31/2025

ineligible, or voluntarily excluded from participation in this Contract by any federal
department or agency.

(2) Where the Contractor or subcontractors are unable to certify to any of the statements
in this certification, the Contractor or subcontractors shall attach an explanation to this
bid.

See also 2 C.F.R. part 180 and 2 C.F.R. § 200.342.
28. EDA PROJECT SIGN

The Contractor shall supply, erect, and maintain in good condition a Project sign according to the
specifications provided by EDA. To the extent practical, the sign should be a free standing sign.
Project signs shall not be located on public highway rights-of-way. Location and height of signs
will be coordinated with the local agency responsible for highway or street safety in the Project
area, if any possibility exists for obstructing vehicular traffic line of sight. Whenever the EDA
site sign specifications conflict with State law or local ordinances, the EDA Regional Director
will permit such conflicting specifications to be modified so as to comply with State law or local
ordinance.

29. BUY AMERICA

To the greatest extent practicable, contractors are encouraged to purchase American-
made equipment and products with funding provided under EDA financial assistance
awards.

Economic Development Administration
Contracting Provisions for Construction Projects
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ECONOMIC DEVELOPMENT ADMINISTRATION
EDA CONSTRUCTION SITE SIGN

The EDA-approved sign must be erected at the project location as soon as possible after
construction begins. Evidence of this must be provided to the Regional Office Project
Engineer (digital photos will suffice).

Below are sign specifications for construction projects funded through:

e America Rescue Plan Act (ARPA) funds and other special programs as directed
by EDA

e EDA construction program funds (e.g. Public Works, EAA Construction)

e Not sure which sign applies to your project? Please contact your EDA
Project Engineer

The space labeled “EDA Grant Recipient Name” on the EDA sign must be replaced by the
actual name of the EDA Grant Recipient.

Below are some available files that can be provided to the contractor or sign-maker.

e EDA Construction Site Sign Useful Files for ARPA Projects and other
special prorams as directed by EDA

o ARPA Site Sign Specifications Written details and instructions

e EDA Construction Site Sign Useful Files for Other Projects

o Site Sign Specifications Written details and instructions

o EDA Site Sign Image Adobe Acrobat (Includes proper dimensions)

o EDA Site Sign Image Adobe Acrobat (Image)

o DOC seal Jpeg image (Color)

o DOC seal Jpeg image (Black & White)

o DOC seal Adobe Acrobat (Color)

o DOC seal Adobe Acrobat (Black & White)

o DOC seal Encapsulated Postscript Vector Graphic
(Adobe Illustrator)

EDA Construction Site Sign
Pg 1/1
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SECTION 00 73 00
SUPPLEMENTARY CONDITIONS

PART 1 GENERAL
1.01 SUMMARY

A. These Supplementary Conditions amend and supplement the General Conditions defined in
Document 00 72 00 - General Conditions and other provisions of Contract Documents as
indicated below. Provisions that are not so amended or supplemented remain in full force and
effect.

B. The terms used in these Supplementary Conditions that are defined in the General Conditions
have the meanings assigned to them in the General Conditions.

1.02 RELATED SECTIONS
A. Section 01 42 16 - Definitions.
1.03 REFERENCE STANDARDS

A. AlA A503 - Guide for Supplementary Conditions, including Amendments to AIA Documents
A201, the 2017 Owner-Contractor Agreements, and the 2019 Owner-Construction Manager as
Constructor Agreements; 2019.

1.04 MODIFICATIONS TO GENERAL CONDITIONS
A. Present a suggested construction schedule with bid package.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 00 73 00

Project ID#: 2023-06-79-06442
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SECTION 01 10 00
SUMMARY

PART 1 GENERAL
1.01 PROJECT
A. Project Name: MTE Green Line Stacker
Owner's Name: Menominee Tribal Enterprises.
A/E's Name: Oneida Total Integrated Enterprises.
Additional Project contact information is specified in Section 00 01 03 - Project Directory.

moOOow

The Project consists of the demolition of the remnants of an existing, condemned sawmill
building, preparing the site, and construction of a new, approximately 9,396 sq. ft., pre-
engineered metal building for new stacker equipment in Neopit, WI for the Menominee Tribal
Enterprise. All stacker equipment, platforms and stairs are to be owner provided, contractor
installed. Stacker equipment manufacturer is Gillingham-Best, Inc. Additional information can
be found on the reference sheets at the end of the drawing set. General contract shall provide
coordination, installation and connections of the owner provided equipment, owner’s preferred
vendor for installation is: John Kantola - johnkantola81@gmail.com, 715-889-0243.
Gillingham-Best contact is Chris Smalley — csmalley@gillinghambest.com

1.02 CONTRACT DESCRIPTION
A. Contract Type: A single prime contract based on a Stipulated Price as described in the RFP.
1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is indicated on drawings and specified in Section 02 41
00.

1.04 WORK BY OWNER

A. Owner has awarded contracts for supply of pre-engineered metal building and stacker
equipment which will require coordination for erection and installation, respectively included as
a part of the awarded Contractor's scope. Compressed air system and internet connection will
need to be coordinated with the Owner and executed by the Contractor.

w

Contractor will be required to coordinate installation of internet with the local ISP.

C. Contractor shall coordinate with Owner, Civil and LP gas supplier for final location and concrete
pad/anchor requirements of the above ground propane tank. Contractor shall coordinate with
LP gas supplier for final connection and required isolation valves and accessories.

1.05 OWNER OCCUPANCY
A. Owner intends to occupy the Project upon Substantial Completion.
B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.

1.06 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations: Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:
1. Owner occupancy.
2. Work by Others.

C. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

Project ID#: 2023-06-79-06442
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D. Existing building spaces may not be used for storage.

E. Time Restrictions:
1. Limit conduct of the hours of 7am to 5pm local time.

F. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.
1.07 WORK SEQUENCE

A. Construct Work in stages during the construction period:
1.  Phase 1: Demolition of portions of existing building.
2. Phase 2: Construction of new building and site work.
3. Phase 3: Install owner provided stacker equipment including electrical connections.

B. Coordinate construction schedule and operations with Owner.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 01 10 00

Project ID#: 2023-06-79-06442
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1 GENERAL
1.01 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements: Submittal procedures, coordination.

B. Section 01 60 00 - Product Requirements: Fundamental product requirements, product
options, delivery, storage, and handling.

1.02 DEFINITIONS

A. Substitutions: Changes from Contract Documents requirements proposed by Contractor to

materials, products, assemblies, and equipment.

1. Substitutions for Cause: Proposed due to changed Project circumstances beyond
Contractor's control.
a. Unavailability.
b. Regulatory changes.

2.  Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a

representation that the submitter:

1. Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product, equipment, assembly, or system.

2. Agrees to provide the same warranty for the substitution as for the specified product.

3.  Agrees to coordinate installation and make changes to other work that may be required for
the work to be complete, with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents. Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.

C. Content: Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. No specific form is required. Contractor's Substitution Request documentation must
include the following:
a. Project Information:
1)  Official project name and number, and any additional required identifiers
established in Contract Documents.
2) Owner's, A/E's, and Contractor's names.
b. Substitution Request Information:
1) Discrete and consecutive Substitution Request number, and descriptive
subject/title.
2) Indication of whether the substitution is for cause or convenience.
3) Issue date.
4) Reference to particular Contract Document(s) specification section number, title,
and article/paragraph(s).
5) Description of Substitution.
6) Reason why the specified item cannot be provided.

Project ID#: 2023-06-79-06442
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7) Differences between proposed substitution and specified item.
8) Description of how proposed substitution affects other parts of work.
c. Attached Comparative Data: Provide point-by-point, side-by-side comparison
addressing essential attributes specified, as appropriate and relevant for the item:
1) Physical characteristics.
In-service performance.
Expected durability.
Visual effect.
Warranties.
Other salient features and requirements.
Include, as appropriate or requested, the following types of documentation:
(a) Product Data:
(b) Samples.
(c) Certificates, test, reports or similar qualification data.
d. Impact of Substitution:
1)  Savings to Owner for accepting substitution.

Jegser

D. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into
single document.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
1. Instructions to Bidders specifies time restrictions and the documents required for
submitting substitution requests during the bidding period.

3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submit request for Substitution for Convenience within 14 days of discovery of its potential
advantage to the project, but not later than 14 days prior to time required for review and
approval by A/E, in order to stay on approved project schedule.

1. In addition to meeting general documentation requirements, document how the requested
substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:

a. Owner's compensation to the A/E for any required redesign, time spent processing
and evaluating the request.

3.04 RESOLUTION

A. A/E may request additional information and documentation prior to rendering a decision.
Provide this data in an expeditious manner.

B. A/E will notify Contractor in writing of decision to accept or reject request.
1.  A/E's decision following review of proposed substitution will be noted on the submitted
form.

3.05 ACCEPTANCE

A. Accepted substitutions change the work of the Project. They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
END OF SECTION 01 25 00
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MTE Green Line Stacker 012500-2 Substitution Procedures



SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. General administrative requirements.
Electronic document submittal service.
Preconstruction meeting.
Site mobilization meeting.
Progress meetings.
Construction progress schedule.
Contractor's daily reports.
Progress photographs.
Coordination drawings.
Submittals for review, information, and project closeout.
Number of copies of submittals.
Requests for Information (RFI) procedures.

TrXC T IE@TMTMOOW

. Submittal procedures.
1.02 RELATED REQUIREMENTS
A. Section 00 72 00 - General Conditions: Duties of the Construction Manager.

B. Section 01 32 16 - Construction Progress Schedule: Form, content, and administration of
schedules.

C. Section 01 60 00 - Product Requirements: General product requirements.

D. Section 01 70 00 - Execution and Closeout Requirements: Additional coordination
requirements.

E. Section 01 78 00 - Closeout Submittals: Project record documents; operation and maintenance
data; warranties and bonds.

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to A/E:

Requests for Interpretation (RFI).

Requests for substitution.

Shop drawings, product data, and samples.

Test and inspection reports.

Design data.

Manufacturer's instructions and field reports.
Applications for payment and change order requests.
Progress schedules.

Coordination drawings.

Correction Punch List and Final Correction Punch List for Substantial Completion.
Closeout submittals.

S9N~
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 SUBMITTAL PROCEEDURE

A. Provide, administer, and use web-based project software service, electronic document
submittal service, or other approved method to manage project communication and
documentation.

3.02 PRECONSTRUCTION MEETING
A. Schedule meeting after Notice of Award.
B. Attendance Required:

1.  Owner.

2. A/E.

3. Contractor.
C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Distribution of Contract Documents.

4. Submission of list of subcontractors, list of products, schedule of values, and progress
schedule.

Designation of personnel representing the parties to Contract.

Procedures and processing of field decisions, submittals, substitutions, applications for
payments, proposal request, Change Orders, and Contract closeout procedures.

7. Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to A/E, Owner, participants, and those affected by decisions made.

3.03 SITE MOBILIZATION MEETING
A. Schedule meeting at the Project site prior to Contractor occupancy.

oo

B. Attendance Required:
1 Contractor.

2.  Owner.

3. AE.

4. Contractor's superintendent.
5.  Major subcontractors.

C. Agenda:
Use of premises by Owner and Contractor.

Owner's requirements.

Construction facilities and controls provided by Owner.

Temporary utilities provided by Owner.

Survey and building layout.

Security and housekeeping procedures.

Schedules.

Application for payment procedures.

. Procedures for testing.

10. Procedures for maintaining record documents.

11. Requirements for start-up of equipment.

12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to A/E, Owner, participants, and those affected by decisions made.

©CeNOGOR LN~
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3.04 PROGRESS MEETINGS

A.

B.

E.

Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

Attendance Required:
1 Contractor.

2. Owner.

3. AE.

4. Contractor's superintendent.
5. Major subcontractors.

Agenda:
1. Review minutes of previous meetings.

2. Review of work progress.

3 Field observations, problems, and decisions.

4. ldentification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.

6. Review of RFls log and status of responses.

7. Review of off-site fabrication and delivery schedules.

8. Maintenance of progress schedule.

9. Corrective measures to regain projected schedules.

10. Planned progress during succeeding work period.

11. Coordination of projected progress.

12. Maintenance of quality and work standards.

13. Effect of proposed changes on progress schedule and coordination.

14. Other business relating to work.

Record minutes and distribute copies within two days after meeting to participants, with two
copies to A/E, Owner, participants, and those affected by decisions made.

3.05 DAILY CONSTRUCTION REPORTS

A.

B.

Include only factual information. Do not include personal remarks or opinions regarding
operations and/or personnel.

Prepare a daily construction report recording the following information concerning events at
Project site and project progress:

Date.

High and low temperatures, and general weather conditions.

Approximate count of personnel at Project site.

Major equipment at Project site.

Material deliveries.

Safety, environmental, or industrial relations incidents.

Meetings and significant decisions.

N RGN =

activities (in Contractor's most recently updated and published schedule) and actual

activities. Explain differences, if any. Note days or periods when no work was in progress

and explain the reasons why.
9. Testing and/or inspections performed.
10. Signature of Contractor's authorized representative.

3.06 PROGRESS PHOTOGRAPHS

A
B.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

Submit new photographs at least once a month, within 3 days after being taken.
Photography Type: Digital; electronic files.

Stoppages, delays, shortages, and losses. Include comparison between scheduled work
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C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to A/E.

D. In addition to periodic, recurring views, take photographs of each of the following events:
Completion of site clearing.

Excavations in progress.

Foundations in progress and upon completion.

Structural framing in progress and upon completion.

Enclosure of building, upon completion.

Final completion, minimum of ten (10) photos.

iews:

Provide non-aerial photographs from four cardinal views at each specified time, until date
of Substantial Completion.

2. Consult with A/E for instructions on views required.

3. Provide factual presentation.

4 Provide correct exposure and focus, high resolution and sharpness, maximum depth of
field, and minimum distortion.

S Al S

F. Digital Photographs: 24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1.  Delivery Medium: Via email.
2. File Naming: Include project identification, date and time of view, and view identification.
3. PDF File: Assemble all photos into printable pages in PDF format, with 2 to 3 photos per
page, each photo labeled with file name; one PDF file per submittal.

3.07 COORDINATION DRAWINGS
A. Provide information required by Project Coordinator for preparation of coordination drawings.
B. Review drawings prior to submission to A/E.

3.08 REQUESTS FOR INTERPRETATION (RFI)

A. Definition: A request seeking one of the following:

1. An interpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. Aresolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation: Prepare an RFl immediately upon discovery of a need for interpretation of
Contract Documents. Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.

1. Prepare a separate RFI for each specific item.
a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.
b. Do not forward requests which solely require internal coordination between
subcontractors.
2. Prepare in a format and with content acceptable to Owner.

D. Reason for the RFI: Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine
from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs: Do not use RFls to request the following::
a. Approval of submittals (use procedures specified elsewhere in this section).
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b. Approval of substitutions (see Section - 01 60 00 - Product Requirements)

c. Changes that entail change in Contract Time and Contract Sum (comply with
provisions of the Conditions of the Contract).

d. Different methods of performing work than those indicated in the Contract Drawings
and Specifications (comply with provisions of the Conditions of the Contract).

3. Improper RFls: Requests not prepared in compliance with requirements of this section,
and/or missing key information required to render an actionable response. They will be
returned without a response, with an explanatory notation.

4. Frivolous RFls: Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question. They will be returned without a response, with an explanatory notation.

a. The Owner reserves the right to assess the Contractor for the costs (on time-and-
materials basis) incurred by the A/E, and any of its consultants, due to processing of
such RFls.

E. Content: Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

1.  Official Project name and number, and any additional required identifiers established in

Contract Documents.

Owner's, A/E's, and Contractor's names.

Discrete and consecutive RFI number, and descriptive subject/title.

Issue date, and requested reply date.

Reference to particular Contract Document(s) requiring additional

information/interpretation. Identify pertinent drawing and detail number and/or

specification section number, title, and paragraph(s).

6. Annotations: Field dimensions and/or description of conditions which have engendered
the request.

7. Contractor's suggested resolution: A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents. If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

okl

F. Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. RFILog: Prepare and maintain a tabular log of RFls for the duration of the project.
Indicate current status of every RFIl. Update log promptly and on a regular basis.
Note dates of when each request is made, and when a response is received.
Highlight items requiring priority or expedited response.

Highlight items for which a timely response has not been received to date.
Identify and include improper or frivolous RFls.

agblown =

H. Review Time: A/E will respond and return RFls to Contractor within seven calendar days of
receipt. For the purpose of establishing the start of the mandated response period, RFls
received after 12:00 noon will be considered as having been received on the following regular
working day.

1. Response period may be shortened or lengthened for specific items, subject to mutual
agreement, and recorded in a timely manner in progress meeting minutes.

I.  Responses: Content of answered RFls will not constitute in any manner a directive or
authorization to perform extra work or delay the project. If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.

1.  Response may include a request for additional information, in which case the original RFI
will be deemed as having been answered, and an amended one is to be issued forthwith.
Identify the amended RFI with an R suffix to the original number.
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3.

4.

Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

Notify A/E within seven calendar days if an additional or corrected response is required by
submitting an amended version of the original RFI, identified as specified above.

3.09 SUBMITTAL SCHEDULE

A

Submit to A/E for review a schedule for submittals in tabular format.

1.

2.
3.

Submit at the same time as the preliminary schedule specified in Section - 01 32 16 -

Construction Progress Schedule.

Coordinate with Contractor's construction schedule and schedule of values.

Format schedule to allow tracking of status of submittals throughout duration of

construction.

Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work

covered, and role and name of subcontractor.

Account for time required for preparation, review, manufacturing, fabrication and delivery

when establishing submittal delivery and review deadline dates.

a. For assemblies, equipment, systems comprised of multiple components and/or
requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.10 SUBMITTALS FOR REVIEW

A.

A.

B.

A.
B.
C.

Project ID#: 2023-06-79-06442
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When the following are specified in individual sections, submit them for review:

1.
2.
3.
4.

Product data.

Shop drawings.
Samples for selection.
Samples for verification.

Submit to A/E for review for the limited purpose of checking for compliance with information
given and the design concept expressed in Contract Documents.

Samples will be reviewed for aesthetic, color, or finish selection.

After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 78 00 - Closeout
Submittals.

3.11 SUBMITTALS FOR INFORMATION

When the following are specified in individual sections, submit them for information:

Nogkowh =

Design data.

Certificates.

Test reports.

Inspection reports.
Manufacturer's instructions.
Manufacturer's field reports.
Other types indicated.

Submit for A/E's knowledge as contract administrator or for Owner.
3.12 SUBMITTALS FOR PROJECT CLOSEOUT

Submit Correction Punch List for Substantial Completion.
Submit Final Correction Punch List for Substantial Completion.

When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 78 00 - Closeout Submittals:

1.

Project record documents.
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2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5.  Other types as indicated.
D. Submit for Owner's benefit during and after project completion.
3.13 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up
file will be returned. Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples: Submit the number specified in individual specification sections; one of which will be
retained by A/E.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.14 SUBMITTAL PROCEDURES

A. General Requirements:

1.  Use a separate transmittal for each item.

2. Transmit using approved form.

a. Use Contractor's form, subject to prior approval by A/E.

3. Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail
number; and specification section number and article/paragraph, as appropriate on each
copy.

4. Deliver each submittal on date noted in submittal schedule, unless an earlier date has
been agreed to by all affected parties, and is of the benefit to the project.

a. Upload submittals in electronic form to Electronic Document Submittal Service
website.

5. Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed work.

Provide space for Contractor and A/E review stamps.

When revised for resubmission, identify all changes made since previous submission.

8. Distribute reviewed submittals. Instruct parties to promptly report inability to comply with
requirements.

9. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct
portion(s) of the work, and have received prior approval for their use.

10. Submittals not requested will be recognized, and will be returned "Not Reviewed",

No

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting
Contract Documents and coordinating related work.
2. Do not reproduce Contract Documents to create shop drawings.
3.  Generic, non-project-specific information submitted as shop drawings do not meet the
requirements for shop drawings.

D. Samples Procedures:
1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing
installation locations.
3.15 SUBMITTAL REVIEW

A. Submittals for Review: A/E will review each submittal, and approve, or take other appropriate
action.
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B. Submittals for Information: A/E will acknowledge receipt and review. See below for actions to
be taken.

C. AJE's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

D. A/E's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:
a. "No exceptions taken", or language with same legal meaning.
b. "Reviewed as noted, Resubmission not required", or language with same legal
meaning.
1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.
c. "Revise and Submit", or language with same legal meaning.
1)  Resubmit corrected item, with review notations acknowledged and incorporated.
Resubmit separately, or as part of project record documents.
2) Non-responsive resubmittals may be rejected.
2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".
1) Resubmit revised item, with review notations acknowledged and incorporated.
2) Non-responsive resubmittals may be rejected.
b. "Rejected".
1)  Submit item complying with requirements of Contract Documents.

E. A/E's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
a. "Received" - to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.

END OF SECTION 01 30 00
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SECTION 01 32 16
CONSTRUCTION PROGRESS SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Preliminary schedule.

1.02 RELATED SECTIONS

A

Section 01 10 00 - Summary: Work sequence.

1.03 REFERENCE STANDARDS

A.
B.

AGC (CPSM) - Construction Planning and Scheduling Manual; 2004.

M-H (CPM) - CPM in Construction Management - Project Management with CPM; 2016, with
Addendum (2021).

1.04 SUBMITTALS

A
B.

C.
D.
E.

Within 10 days after date established in Notice to Proceed, submit preliminary schedule.

Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

Within 10 days after joint review, submit complete schedule.
Submit updated schedule with each Application for Payment.
Submit in PDF format.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRELIMINARY SCHEDULE

A.

Prepare preliminary schedule in the form of a horizontal bar chart.

3.02 CONTENT

A.

mo o

F.
G.

Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

Identify each item by specification section number.
Identify work of separate stages and other logically grouped activities.
Provide sub-schedules for each stage of Work identified in Section 01 10 00 - Summary.

Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

Indicate delivery dates for owner-furnished products.
Provide legend for symbols and abbreviations used.

3.03 BAR CHARTS

A.
B.

Include a separate bar for each major portion of Work or operation.
Identify the first work day of each week.

3.04 NETWORK ANALYSIS

A.

B.

Project ID#: 2023-06-79-06442
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Prepare network analysis diagrams and supporting mathematical analyses using the Critical
Path Method.

lllustrate order and interdependence of activities and sequence of work; how start of a given
activity depends on completion of preceding activities, and how completion of the activity may
restrain start of subsequent activities.

Mathematical Analysis: Tabulate each activity of detailed network diagrams, using calendar
dates, and identify for each activity:
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Preceding and following event numbers.

Activity description.

Estimated duration of activity, in maximum 15 day intervals.
Earliest start date.

Earliest finish date.

Actual start date.

Actual finish date.

Latest start date.

Latest finish date.

10. Total and free float; float time shall accrue to Owner and to Owner's benefit.
11. Monetary value of activity, keyed to Schedule of Values.
12. Percentage of activity completed.

13. Responsibility.

©CNOOR LN~

Analysis Program: Capable of compiling monetary value of completed and partially completed
activities, accepting revised completion dates, and recomputation of all dates and float.

Required Reports: List activities in sorts or groups:
1. By preceding work item or event number from lowest to highest.
2. By amount of float, then in order of early start.

3.05 REVIEW AND EVALUATION OF SCHEDULE

A.
B.
C.

Participate in joint review and evaluation of schedule with A/E at each submittal.
Evaluate project status to determine work behind schedule and work ahead of schedule.
After review, revise as necessary as result of review, and resubmit within 10 days.

3.06 UPDATING SCHEDULE

A
B.

C.
D.

E.
F.

Maintain schedules to record actual start and finish dates of completed activities.

Indicate progress of each activity to date of revision, with projected completion date of each
activity.

Annotate diagrams to graphically depict current status of Work.

Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

Indicate changes required to maintain Date of Substantial Completion.
Submit reports required to support recommended changes.

3.07 DISTRIBUTION OF SCHEDULE

A.

B.
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Distribute copies of updated schedules to Contractor's project site file, to subcontractors,
suppliers, A/E, Owner, and other concerned parties.

Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in
schedules.

END OF SECTION 01 32 16
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SECTION 01 35 53
SECURITY PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Security measures including formal security program, entry control, and miscellaneous
restrictions.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary: use of premises and occupancy.

B. Section 01 50 00 - Temporary Facilities and Controls: Temporary lighting.
1.03 SECURITY PROGRAM

A. Protect Work , existing premises and Owner's operations from theft, vandalism, and
unauthorized entry.

B. Initiate program at project mobilization.

C. Maintain program throughout construction period until Owner acceptance precludes the need
for Contractor security.

1.04 ENTRY CONTROL
A. Restrict entrance of persons and vehicles into Project site and existing facilities.
B. Allow entrance only to authorized persons with proper identification.
C. Maintain log of workers and visitors, make available to Owner on request.
1.05 RESTRICTIONS
A. Do no work on Sundays.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 01 3553
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

I OGmMmMmODOW

Submittals.

Quality assurance.

References and standards.

Testing and inspection agencies and services.

Contractor's construction-related professional design services.
Contractor's design-related professional design services.
Control of installation.

Mock-ups.

Defect Assessment.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A.

B.

G.

H.

ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;
2008 (Reapproved 2023).

ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Testing Agency Evaluation; 2025a.

ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2025a.

ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components; 2016.

IAS ACB89 - Accreditation Criteria for Testing Laboratories; 2021.

1.04 DEFINITIONS

A

B.

Contractor's Quality Control Plan: Contractor's management plan for executing the Contract for
Construction.

Contractor's Professional Design Services: Design of some aspect or portion of the project by
party other than the design professional of record. Provide these services as part of the
Contract for Construction.
1. Design Services Types Required:
a. Construction-Related: Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES

A.

B.
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Coordination: Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:

1. Temporary sheeting, shoring, or supports.

2.  Temporary scaffolding.
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Temporary bracing.

Temporary falsework for support of spanning or arched structures.
Temporary foundation underpinning.

Temporary stairs or steps required for construction access only.
Temporary hoist(s) and rigging.

Investigation of soil conditions to support construction equipment.

PN O R

1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A

B.

Coordination: Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

Base design on performance and/or design criteria indicated in individual specification sections.
1. Submit a Request for Interpretation to A/E if the criteria indicated are not sufficient to
perform required design services.

Scope of Contractor's Professional Design Services: Provide for the following items of work:

1. Structural Design of Reinforcement Splices: As described in Section 03 01 00 -
Maintenance of Concrete.

2. Structural Design of Formwork: As described in Section 03 10 00 - Concrete Forming and
Accessories.

3.  Concrete Mix Design: As described in Section 03 30 00 - Cast-in-Place Concrete. No
specific designer qualifications are required.

1.07 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

Designer's Qualification Statement: Submit for A/E's knowledge as contract administrator, or
for Owner's information.
1. Include information for each individual professional responsible for producing, or
supervising production of, design-related professional services provided by Contractor.
a. Full name.
b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design
of items assigned to Contractor.

Design Data: Submit for A/E's knowledge as contract administrator for the limited purpose of

assessing compliance with information given and the design concept expressed in the Contract

Documents, or for Owner's information.

1. Include calculations that have been used to demonstrate compliance to performance and
regulatory criteria provided, and to determine design solutions.

2. Include required product data and shop drawings.

3. Include a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.

4. Include signature and seal of design professional responsible for allocated design services
on calculations and drawings.

Test Reports: After each test/inspection, promptly submit two copies of report to A/E and to
Contractor.

1. Include:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.
Identification of product and specifications section.
Location in the Project.

Type of test/inspection.

Date of test/inspection.

Results of test/inspection.

TT@mea0TD
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j- Compliance with Contract Documents.
k.  When requested by A/E, provide interpretation of results.

2. Test report submittals are for A/E's knowledge as contract administrator for the limited
purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

Certificates: When specified in individual specification sections, submit certification by the

manufacturer and Contractor or installation/application subcontractor to A/E, in quantities

specified for Product Data.

1. Indicate material or product complies with or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

2. Certificates may be recent or previous test results on material or product, but must be
acceptable to A/E.

Manufacturer's Instructions: When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information. Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

Manufacturer's Field Reports: Submit reports for A/E's benefit as contract administrator or for

Owner.

1. Submit report in duplicate within 30 days of observation to A/E for information.

2. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.

1.08 QUALITY ASSURANCE

A.

Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names
of full time registered Engineer and responsible officer.

Designer Qualifications: Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in Wisconsin.

Contractor's Quality Control (CQC) Plan:

1. Prior to start of work, submit a comprehensive plan describing how contract deliverables
will be produced. Tailor CQC plan to specific requirements of the project. Include the
following information:

a. Management Structure: Identify personnel responsible for quality. Include a chart
showing lines of authority.

b. Management Approach: Define, describe, and include in the plan specific
methodologies used in executing the work.

Quality-Control Personnel Qualifications. Engage a person with requisite training and
experience to implement and manage quality assurance (QA) and quality control (QC) for the
project.

1.09 REFERENCES AND STANDARDS

A.

Project ID#: 2023-06-79-06442
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For products and workmanship specified by reference to a document or documents not
included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

Obtain copies of standards where required by product specification sections.

Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.
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Should specified reference standards conflict with Contract Documents, request clarification
from A/E before proceeding.

Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of A/E shall be altered from Contract Documents by mention or inference otherwise in
any reference document.

1.10 TESTING AND INSPECTION AGENCIES AND SERVICES

A

B.

C.

Contractor shall employ and pay for services of an independent testing agency to perform other
specified testing.

Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

Contractor Employed Agency:
1. Testing agency: Comply with requirements of ASTM E329, ASTM E543, ASTM E699,
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 CONTROL OF INSTALLATION

A

B.
C.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
A/E before proceeding.

Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

Have work performed by persons qualified to produce required and specified quality.

Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A

w

G.
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Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

Accepted mock-ups establish the standard of quality the A/E will use to judge the Work.

Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as
necessary.

Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.

Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

Obtain A/E's approval of mock-ups before starting work, fabrication, or construction.
1. A/E will issue written comments within seven (7) working days of initial review and each
subsequent follow up review of each mock-up.

A/E will use accepted mock-ups as a comparison standard for the remaining Work.
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H. Where mock-up has been accepted by A/E and is specified in product specification sections to
be removed, protect mock-up throughout construction, remove mock-up and clear area when
directed to do so by A/E.

3.03 TESTING AND INSPECTION
A. See individual specification sections for testing and inspection required.

B. Testing Agency Duties:

1.

2.

3.
4.

5.
6.

Provide qualified personnel at site. Cooperate with A/E and Contractor in performance of
services.

Perform specified sampling and testing of products in accordance with specified
standards.

Ascertain compliance of materials and mixes with requirements of Contract Documents.
Promptly notify A/E and Contractor of observed irregularities or non-compliance of Work
or products.

Perform additional tests and inspections required by A/E.

Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:

1.

S0 DN

Agency may not release, revoke, alter, or enlarge on requirements of Contract
Documents.

Agency may not approve or accept any portion of the Work.

Agency may not assume any duties of Contractor.

Agency has no authority to stop the Work.

ontractor Responsibilities:

Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.

Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.

Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

Notify A/E and laboratory 24 hours prior to expected time for operations requiring

testing/inspection services.

Employ services of an independent qualified testing laboratory and pay for additional

samples, tests, and inspections required by Contractor beyond specified requirements.

Arrange with Owner's agency and pay for additional samples, tests, and inspections

required by Contractor beyond specified requirements.

E. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by A/E.

F. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.04 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.

B. If, in the opinion of A/E, it is not practical to remove and replace the work, A/E will direct an
appropriate remedy or adjust payment.

Project ID#: 2023-06-79-06442
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Dewatering
Temporary sanitary facilities.
Temporary Controls: Barriers, enclosures, and fencing.
Security requirements.
Vehicular access and parking.

mmo o w

Waste removal facilities and services.
G. Project identification sign.
1.02 RELATED REQUIREMENTS
A. Section 01 51 00 - Temporary Utilities.
B. Section 01 52 13 - Field Offices and Sheds.
C. Section 01 55 00 - Vehicular Access and Parking.
D. Section 01 58 13 - Temporary Project Signage.
1.03 DEWATERING
A. Provide temporary means and methods for dewatering all temporary facilities and controls.
B. Maintain temporary facilities in operable condition.
1.04 TEMPORARY UTILITIES - SEE SECTION 01 51 00

A. Coordinate with Owner who will provide the following:
1. Electrical power and metering, consisting of connection to existing facilities.
a. Electrical supplied unless 220/240 single phase.
2. Water supply, consisting of connection to existing facilities.

B. Existing facilities may not be used.

1.05 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures. Provide at time of project mobilization.
B. Maintain daily in clean and sanitary condition.

1.06 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.07 FENCING
A. Construction: Commercial grade chain link fence.

B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates
with locks.

1.08 SECURITY

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

1.09 VEHICULAR ACCESS AND PARKING
A. Coordinate access and haul routes with governing authorities and Owner.

Project ID#: 2023-06-79-06442
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Provide and maintain access to fire hydrants, free of obstructions.

o

Provide means of removing mud from vehicle wheels before entering streets.

D. Provide temporary parking areas to accommodate construction personnel. When site space is
not adequate, provide additional off-site parking.

1.10 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids. Remove trash from site periodically.

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers
with lids.

1.11 PROJECT IDENTIFICATION

A. Provide project identification sign of design and construction indicated on EDA forms in Section
00 72 00 General Conditions.

B. Erect on site at location indicated.
C. No other signs are allowed without Owner permission except those required by law.
1.12 FIELD OFFICES

A. Office: Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.
1.13 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial
Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet. Grade site as indicated.
C. Clean and repair damage caused by installation or use of temporary work.
D. Restore new permanent facilities used during construction to specified condition.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 01 50 00
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SECTION 01 51 00
TEMPORARY UTILITIES

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:
1.  Temporary sanitary facilities required by law.

1.02 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.
1.03 TEMPORARY ELECTRICITY

A. Provide power service required from utility source.

B. Power Service Characteristics: __ volt,  ampere, three phase, four wire.

C. Provide power outlets for construction operations, with branch wiring and distribution boxes
located at each floor. Provide flexible power cords as required.

D. Provide main service disconnect and over-current protection at convenient location and meter.
E. Permanent convenience receptacles may be utilized during construction.

F. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch
circuits for power and lighting.

1.04 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. Provide and maintain LED, compact fluorescent, or high-intensity discharge lighting as suitable
for the application for construction operations in accordance with requirements of 29 CFR 1926
and authorities having jurisdiction.

B. Provide and maintain 1 watt/sq ft lighting to exterior staging and storage areas after dark for
security purposes.

C. Provide and maintain 0.25 watt/sq ft H.1.D. lighting to interior work areas after dark for security
purposes.

D. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails,
and lamps as required.

E. Maintain lighting and provide routine repairs.
1.05 TEMPORARY HEATING

A. Provide heating devices and heat as needed to maintain specified conditions for construction
operations.

B. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

1.06 TEMPORARY COOLING

A. Provide cooling devices and cooling as needed to maintain specified conditions for construction
operations.

B. Maintain maximum ambient temperature of 80 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

1.07 TEMPORARY VENTILATION
1.08 TEMPORARY WATER SERVICE

A. Provide and maintain suitable quality water service for construction operations at time of project
mobilization.
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 01 51 00
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SECTION 01 57 13
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

C.
D.
E.

Prevention of erosion due to construction activities.

Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

Restoration of areas eroded due to insufficient preventive measures.
Performance bond.

Compensation of Owner for fines levied by authorities having jurisdiction due to non-
compliance by Contractor.

1.02 RELATED REQUIREMENTS

A.

Section 32 15 00 - Aggregate Surfacing: Temporary and permanent roadways.

1.03 REFERENCE STANDARDS

A.

B.

F.

G.

ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.

ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity; 2022.

ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;
2015 (Reapproved 2023).

ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a (Reapproved 2023).

ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;
2021a.

ASTM D4873/D4873M - Standard Guide for ldentification, Storage, and Handling of
Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).

EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction
General Permit; Current Edition.

1.04 PERFORMANCE REQUIREMENTS

A

Project ID#: 2023-06-79-06442

Comply with requirements of EPA (NPDES) for erosion and sedimentation control, as specified
by the NPDES, for Phases | and Il, and in compliance with requirements of Construction
General Permit (CGP), whether the project is required by law to comply or not.

Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.

Provide to Owner a Performance Bond covering erosion and sedimentation preventive
measures only, in an amount equal to 100 percent of the cost of erosion and sedimentation
control work.

Timing: Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

Storm Water Runoff: Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
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1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,
in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2.  Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

G. Erosion On Site: Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of sail.
2.  Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

H. Erosion Off Site: Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3.  Prevent mud and sediment from flowing onto sidewalks and pavements.
4 If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

I.  Sedimentation of Waterways On Site: Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.

1.  If sedimentation occurs, install or correct preventive measures immediately at no cost to
Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

J. Sedimentation of Waterways Off Site: Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.

1.  If sedimentation occurs, install or correct preventive measures immediately at no cost to
Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

Open Water: Prevent standing water that could become stagnant.

L. Maintenance: Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Erosion and Sedimentation Control Plan:
1. Submit not less than 30 days prior to anticipated start of clearing, grading, or other work
involving disturbance of ground surface cover.
2. Include:
a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.
b. Site plan showing grading; new improvements; temporary roads, traffic accesses,
and other temporary construction; and proposed preventive measures.
c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.
d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.
e. Other information required by law.
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D.

f.  Format required by law is acceptable, provided any additional information specified is
also included.
3.  Obtain the approval of the Plan by authorities having jurisdiction.
4. Obtain the approval of the Plan by Owner.

Certificate: Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

Inspection Reports: Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.

PART 2 PRODUCTS
2.01 MATERIALS

A.

D.

Grass Seed For Temporary Cover: Select a species appropriate to climate, planting season,
and intended purpose. If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

Silt Fence Fabric: Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:

1. Average Opening Size: 30 U.S. Std. Sieve, maximum, when tested in accordance with
ASTM D4751.

2. Permittivity: 0.05 sec”-1, minimum, when tested in accordance with ASTM
D4491/D4491M.

3. Ultraviolet Resistance: Retaining at least 70 percent of tensile strength, when tested in
accordance with ASTM D4355/D4355M after 500 hours exposure.

4. Tensile Strength: 100 pounds-force, minimum, in cross-machine direction; 124 pounds-
force, minimum, in machine direction; when tested in accordance with ASTM
D4632/D4632M.

5. Elongation: 15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.

6. Tear Strength: 55 pounds-force, minimum, when tested in accordance with ASTM
D4533/D4533M.

7. Color: Manufacturer's standard, with embedment and fastener lines preprinted.

Silt Fence Posts: One of the following, minimum 5 feet long:

1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Softwood, 4 by 4 inches in cross section.

3.  Hardwood, 2 by 2 inches in cross section.

Gravel: See Section 31 23 23 for aggregate.

PART 3 EXECUTION
3.01 EXAMINATION

A.

Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION

A.

Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 SCOPE OF PREVENTIVE MEASURES

A.

B.

Project ID#: 2023-06-79-06442

In all cases, if permanent erosion resistant measures have been installed temporary preventive
measures are not required.

Construction Entrances: Traffic-bearing aggregate surface.

1. Width: As required; 20 feet, minimum.

2. Length: 50 feet, minimum.

3. Provide at each construction entrance from public right-of-way.
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H.

l.
3.04 INS

A.

Project ID

4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing
area out of direct traffic lane, with drain into sediment trap or basin.

Linear Sediment Barriers: Made of silt fences.
1. Provide linear sediment barriers:
a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
2. Space sediment barriers with the following maximum slope length upslope from barrier:
a. Slope of Less Than 2 Percent: 100 feet..
b. Slope Between 2 and 5 Percent: 75 feet.
c. Slope Between 5 and 10 Percent: 50 feet.
d. Slope Between 10 and 20 Percent: 25 feet.
e. Slope Over 20 Percent: 15 feet.

Storm Drain Curb Inlet Sediment Trap: Protect each curb inlet using one of the following

measures:

1.  Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use
one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to
prevent dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.

Storm Drain Drop Inlet Sediment Traps: As detailed on drawings.

Temporary Splash Pads: Stone aggregate over filter fabric; size to suit application; provide at
downspout outlets and storm water outlets.

Soil Stockpiles: Protect using one of the following measures:

1. Cover with polyethylene film, secured by placing soil on outer edges.

2. Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips,
or shredded leaves, or 6 inches of straw or hay.

Mulching: Use only for areas that may be subjected to erosion for less than 6 months.
Temporary Seeding: Use where temporary vegetated cover is required.
TALLATION

Traffic-Bearing Aggregate Surface:

1. Excavate minimum of 6 inches.

2.  Place geotextile fabric full width and length, with minimum 12 inch overlap at joints.
3. Place and compact at least 6 inches of 1 1/2 to 3 1/2 inch diameter stone.

Silt Fences:

1. Store and handle fabric in accordance with ASTM D4873/D4873M.

2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use
nominal 16 inch high barriers with minimum 36 inch long posts spaced at 6 feet maximum,
with fabric embedded at least 4 inches in ground.

3.  Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch high barriers, minimum 48 inch long posts spaced at 6 feet maximum,
with fabric embedded at least 6 inches in ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is

more than 20 feet, use nominal 32 inch high barriers with woven wire reinforcement and

steel posts spaced at 4 feet maximum, with fabric embedded at least 6 inches in ground.

Install with top of fabric at nominal height and embedment as specified.

Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches, with extra post.

7. Fasten fabric to wood posts using one of the following:

a. Four nails per post with 3/4 inch diameter flat or button head, 1 inch long, and 14
gauge, 0.083 inch shank diameter.

b. Five staples per post with at least 17 gauge, 0.0453 inch wire, 3/4 inch crown width
and 1/2 inch long legs.

8. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.

2
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9.  Wherever runoff will flow around end of barrier or over the top, provide temporary splash
pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches high with post spacing not more than 4 feet.

C. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying
sufficiently to allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer
at 1 pound per 1000 sq ft.

4.  On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft.

5. Incorporate fertilizer into soil before seeding.

6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch deep.

7. lrrigate as required to thoroughly wet soil to depth that will ensure germination, without
causing runoff or erosion.

8. Repeatirrigation as required until grass is established.
3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. SiltFences:
1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.

3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or
other causes.

D. Clean out temporary sediment control structures weekly and relocate soil on site.
E. Place sediment in appropriate locations on site; do not remove from site.
3.06 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted
to remain by A/E.

B. Clean out temporary sediment control structures that are to remain as permanent measures.

C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION 01 57 13
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SECTION 01 58 13
TEMPORARY PROJECT SIGNAGE

PART 1 GENERAL - SEE EDA CONSTRUCTION SIGN ATTACHMENT
1.01 SECTION INCLUDES
A. Project identification sign.
B. Project informational signs.
1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary: Responsibility to provide signs.
1.03 QUALITY ASSURANCE
A. Design sign and structure to withstand 50 miles/hr wind velocity.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawing: Show content, layout, lettering, color, foundation, structure, sizes and grades of
members.

PART 2 PRODUCTS - NOT USED
2.01 PROJECT IDENTIFICATION SIGN
A. One painted sign, 48 sq ft area, bottom 6 feet above ground.

B. Content:
1. Project number, title, logo and name of Owner as indicated on Contract Documents.
2. Names and titles of authorities.
3.  Names and titles of A/E and Consultants.
4. Name of Prime Contractor and major Subcontractors.

2.02 PROJECT INFORMATIONAL SIGNS

A. Painted informational signs of same colors and lettering as Project Identification sign, or
standard products; size lettering to provide legibility at 100 foot distance.

B. Provide at each field office, storage shed , and directional signs to direct traffic into and within
site. Relocate as Work progress requires.

PART 3 EXECUTION - NOT USED

3.01 INSTALLATION
A. Install project identification sign within 30 days after date fixed by Notice to Proceed.
B. Erect at designated location.

C. Erect supports and framing on secure foundation, rigidly braced and framed to resist wind
loadings.

D. Install sign surface plumb and level, with butt joints. Anchor securely.
3.02 MAINTENANCE

A. Maintain signs and supports clean, repair deterioration and damage.
3.03 REMOVAL

A. Remove signs, framing, supports, and foundations at completion of Project and restore the
area.

END OF SECTION 01 58 13
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SECTION 01 61 16
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for Indoor-Emissions-Restricted products.

B. Requirements for VOC-Content-Restricted products.

C. Requirement for installer certification that they did not use any non-compliant products.
1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements: Submittal procedures.

B. Section 01 40 00 - Quality Requirements: Procedures for testing and certifications.

C. Section 01 60 00 - Product Requirements: Fundamental product requirements, substitutions
and product options, delivery, storage, and handling.

1.03 DEFINITIONS

A. Indoor-Emissions-Restricted Products: All products in the following product categories,
whether specified or not:

B. VOC-Content-Restricted Products: All products in the following product categories, whether
specified or not:
1. Interior paints and coatings applied on site.
2. Interior adhesives and sealants applied on site, including flooring adhesives.

C. Interior of Building: Anywhere inside the exterior weather barrier.

D. Adhesives: All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified
or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.

E. Sealants: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.

F. Inherently Non-Emitting Materials: Products composed wholly of minerals or metals, unless

they include organic-based surface coatings, binders, or sealants; and specifically the following:

1. Concrete.

2. Clay brick.

3. Metals that are plated, anodized, or powder-coated.

4. Glass.

5. Ceramics.

6. Solid wood flooring that is unfinished and untreated.
1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; Current Edition.

B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content
of Paints and Related Coatings; 2025.

C. SCAQMD 1113 - Architectural Coatings; 1977, with Amendment (2016).

D. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: For each VOC-restricted product used in the project, submit evidence of
compliance.

C. Installer Certifications Regarding Prohibited Content: Require each installer of any type of
product (not just the products for which VOC restrictions are specified) to certify that either 1)
no adhesives, joint sealants, paints, coatings, or composite wood or agrifiber products have
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been used in the installation of installer's products, or 2) that such products used comply with
these requirements.

1.06 QUALITY ASSURANCE
A. VOC Content Test Method: 40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless
otherwise indicated.
1.  Evidence of Compliance: Acceptable types of evidence are:
a. Report of laboratory testing performed in accordance with requirements.
B. Testing Agency Qualifications: Independent firm specializing in performing testing and
inspections of the type specified in this section.
PART 2 PRODUCTS

2.01 MATERIALS

A. VOC-Content-Restricted Products: VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives: SCAQMD 1168 Rule.
2. Joint Sealants: SCAQMD 1168 Rule.
3. Paints and Coatings: Each color; most stringent of the following:
a. 40 CFR 59, Subpart D.
b. SCAQMD 1113 Rule.

PART 3 EXECUTION
3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION 01 61 16
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A.

B.

@ Mmoo

J.

Section 01 10 00 - Summary: Limitations on working in existing building; continued occupancy;
work sequence; identification of salvaged and relocated materials.

Section 01 30 00 - Administrative Requirements: Submittals procedures, Electronic document
submittal service.

Section 01 40 00 - Quality Requirements: Testing and inspection procedures.

Section 01 50 00 - Temporary Facilities and Controls: Temporary exterior enclosures.
Section 01 50 00 - Temporary Facilities and Controls: Temporary interior partitions.

Section 01 51 00 - Temporary Utilities: Temporary heating, cooling, and ventilating facilities.

Section 01 78 00 - Closeout Submittals: Project record documents, operation and maintenance
data, warranties, and bonds.

Section 01 79 00 - Demonstration and Training: Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

Section 02 41 00 - Demolition: Demolition of whole structures and parts thereof; site utility
demolition.

Section 07 84 00 - Firestopping.

1.02 SUBMITTALS

A.
B.

E.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Survey work: Submit name, address, and telephone number of Surveyor before starting survey

work.

1. On request, submit documentation verifying accuracy of survey work.

2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and
locations of the work are in compliance with Contract Documents.

3. Submit surveys and survey logs for the project record.

Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences. Include design drawings and calculations for
bracing and shoring.

Identify demolition firm and submit qualifications.
Include a summary of safety procedures.

2.
3.
Cutting and Patching: Submit written request in advance of cutting or alteration that affects:
1 Structural integrity of any element of Project.

2. Integrity of weather exposed or moisture resistant element.

3. Efficiency, maintenance, or safety of any operational element.

4. Visual qualities of sight exposed elements.

5. Work of Owner or separate Contractor.

Project Record Documents: Accurately record actual locations of capped and active utilities.

1.03 QUALIFICATIONS

A

For surveying work, employ a land surveyor registered in Wisconsin and acceptable to A/E.
Submit evidence of surveyor's Errors and Omissions insurance coverage in the form of an
Insurance Certificate. Employ only individual(s) trained and experienced in collecting and
recording accurate data relevant to ongoing construction activities,

For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in Wisconsin.
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1.04 PROJECT CONDITIONS
A. Use of explosives is not permitted.
B. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain
pumping equipment.
C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

D. Dust Control: Execute work by methods to minimize raising dust from construction operations.
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.

E. Erosion and Sediment Control: Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas. Prevent erosion and sedimentation.

F. Noise Control: Provide methods, means, and facilities to minimize noise produced by
construction operations.

G. Pollution Control: Provide methods, means, and facilities to prevent contamination of sail,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations. Comply with federal, state, and local regulations.

1.05 COORDINATION
A. See Section 01 10 00 for occupancy-related requirements.

B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

C. Notify affected utility companies and comply with their requirements.

D. Verify that utility requirements and characteristics of new operating equipment are compatible
with building utilities. Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

E. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

F. Infinished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction. Coordinate locations of fixtures and outlets with finish elements.

G. Coordinate completion and clean-up of work of separate sections.

H. After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2 PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials: As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.
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Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

Examine and verify specific conditions described in individual specification sections.

Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

Verify that utility services are available, of the correct characteristics, and in the correct
locations.

Prior to Cutting: Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching. After uncovering existing work,
assess conditions affecting performance of work. Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A
B.
C.

Clean substrate surfaces prior to applying next material or substance.
Seal cracks or openings of substrate prior to applying next material or substance.

Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 LAYING OUT THE WORK

A

moow

m

K.

L.

Verify locations of survey control points prior to starting work.
Promptly notify A/E of any discrepancies discovered.

Owner will locate and protect survey control and reference points.
Control datum for survey is that indicated on drawings.

Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

Promptly report to A/E the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

Replace dislocated survey control points based on original survey control. Make no changes
without prior written notice to A/E.

Utilize recognized engineering survey practices.

Establish a minimum of two permanent bench marks on site, referenced to established control
points. Record locations, with horizontal and vertical data, on project record documents.

Establish elevations, lines and levels. Locate and lay out by instrumentation and similar

appropriate means:

1.  Site improvements including pavements; stakes for grading, fill and topsoil placement;
utility locations, slopes, and invert elevations.

Periodically verify layouts by same means.
Maintain a complete and accurate log of control and survey work as it progresses.

3.04 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.
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3.05 CUTTING AND PATCHING

A
B.

Whenever possible, execute the work by methods that avoid cutting or patching.

Perform whatever cutting and patching is necessary to:

Complete the work.

Fit products together to integrate with other work.

Provide openings for penetration of mechanical, electrical, and other services.
Match work that has been cut to adjacent work.

Repair areas adjacent to cuts to required condition.

Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested.

Remove and replace defective and non-complying work.

PN G A LN

Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior
approval.

Restore work with new products in accordance with requirements of Contract Documents.
Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 07 84 00, to full thickness of the penetrated
element.

Patching:

1. Finish patched surfaces to match finish that existed prior to patching. On continuous

surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire

unit.

Match color, texture, and appearance.

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

n

3.06 PROGRESS CLEANING

A

B.

C.

D.

Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly
condition.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

3.07 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

Project ID#: 2023-06-79-06442 Execution and Closeout
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F. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.08 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Testing, adjusting, and balancing HVAC systems: See Section 23 05 93 - Testing, Adjusting,
and Balancing for HVAC.

3.09 FINAL CLEANING
A. Execute final cleaning prior to final project assessment.
B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

D. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and
drainage systems.

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I.  Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.10 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1.  Provide copies to A/E and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify A/E when work is considered ready for A/E's Substantial Completion inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for A/E's Substantial Completion inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
A/E's and Contractor's comprehensive list of items identified to be completed or corrected and
submit to A/E.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify A/E when work is considered finally complete and ready for A/E's Substantial Completion
final inspection. Substanail Completion final inspection to be conducted within 14 days of
notification.

H. Complete items of work determined by A/E listed in executed Certificate of Substantial
Completion.

3.11 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.

Project ID#: 2023-06-79-06442 017000-5 Execution and Closeout
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B. Maintenance Period: As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation. Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components. Repair or replace
parts whenever required. Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION 01 70 00
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SECTION 01 78 00
CLOSEOUT SUBMITTALS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Project record documents.
B. Operation and maintenance data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 00 72 00 - General Conditions and 00 73 00 - Supplementary Conditions: Performance
bond and labor and material payment bonds, warranty, and correction of work.

B. Section 01 30 00 - Administrative Requirements: Submittals procedures, shop drawings,
product data, and samples.

C. Section 01 70 00 - Execution and Closeout Requirements: Contract closeout procedures.
D. Individual Product Sections: Specific requirements for operation and maintenance data.
E. Individual Product Sections: Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents: Submit documents to A/E with claim for final Application for
Payment.

B. Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work. A/E will review draft and return one copy with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3.  Submit one copy of completed documents 15 days prior to final inspection. This copy will
be reviewed and returned after final inspection, with A/E comments. Revise content of all
document sets as required prior to final submission.

4.  Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. Foritems of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed shop drawings, product data, and samples.

Manufacturer's instruction for assembly, installation, and adjusting.

oaRrwN~

B. Ensure entries are complete and accurate, enabling future reference by Owner.
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Store record documents separate from documents used for construction.
Record information concurrent with construction progress.

Specifications: Legibly mark and record at each product section description of actual products
installed, including the following:
1.  Changes made by Addenda and modifications.

Record Drawings and Shop Drawings: Legibly mark each item to record actual construction
including:

1.  Field changes of dimension and detail.

2. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A.

B.

D.

Source Data: For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

Product Data: Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation. Delete inapplicable information.

Drawings: Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

Typed Text: As required to supplement product data. Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A.

For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A.

For Each ltem of Equipment and Each System:

1. Description of unit or system, and component parts.

2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.05 WARRANTIES AND BONDS

A.

o
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Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work. Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

Verify that documents are in proper form, contain full information, and are notarized.
Co-execute submittals when required.
Retain warranties and bonds until time specified for submittal.

END OF SECTION 01 78 00
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1 GENERAL
1.01 SUMMARY

A.

B.

C.

Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

Training of Owner personnel in operation and maintenance is required for:
1.  HVAC systems and equipment.

2.  Electrical systems and equipment.

3. Items specified in individual product Sections.

Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1.  ltems specified in individual product Sections.

1.02 RELATED REQUIREMENTS

A
B.

Section 01 78 00 - Closeout Submittals: Operation and maintenance manuals.
Other Specification Sections: Additional requirements for demonstration and training.

1.03 SUBMITTALS

A.

D.

Project ID#: 2023-06-79-06442
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See Section 01 30 00 - Administrative Requirements, for submittal procedures; except:

1. Make all submittals specified in this section, and elsewhere where indicated for
commissioning purposes, directly to the Commissioning Authority.

2. Submit one copy to the Commissioning Authority, not to be returned.

3. Make commissioning submittals on time schedule specified by Commissioning Authority.

4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in
preparation of overall Training Plan; submit in editable electronic format, Microsoft Word
preferred.

Draft Training Plans: Owner will designate personnel to be trained,; tailor training to needs and
skill-level of attendees.

Submit to A/E for transmittal to Owner.

Submit to Commissioning Authority for review and inclusion in overall training plan.
Submit not less than four weeks prior to start of training.

Revise and resubmit until acceptable.

Provide an overall schedule showing all training sessions.

Include at least the following for each training session:

Identification, date, time, and duration.

Description of products and/or systems to be covered.

Name of firm and person conducting training; include qualifications.

Intended audience, such as job description.

Objectives of training and suggested methods of ensuring adequate training.
Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
Media to be used, such a slides, hand-outs, etc.

Training equipment required, such as projector, projection screen, etc., to be
provided by Contractor.

oakrwnN-~
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Training Manuals: Provide training manual for each attendee; allow for minimum of two

attendees per training session.

1. Include applicable portion of O&M manuals.

2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not
included in O&M manuals.

3. Provide one extra copy of each training manual to be included with operation and
maintenance data.

Training Reports:
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Identification of each training session, date, time, and duration.

2. Sign-in sheet showing names and job titles of attendees.

3. List of attendee questions and written answers given, including copies of and references
to supporting documentation required for clarification; include answers to questions that
could not be answered in original training session.

4. Include Commissioning Authority's formal acceptance of training session.

1.04 QUALITY ASSURANCE

A. Instructor Qualifications: Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.
1. Provide as instructors the most qualified trainer of those contractors and/or installers who
actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary
qualifications.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.

D. Operating Equipment and Systems: Demonstrate operation in all modes, including start-up,
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

E. Non-Operating Products: Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL
A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.
B. Conduct training on-site unless otherwise indicated.
C. Owner will provide classroom and seating at no cost to Contractor.
D

Do not start training until Functional Testing is complete, unless otherwise specified or
approved by the Commissioning Authority.

m

Provide training in minimum two hour segments.

m

The Commissioning Authority is responsible for determining that the training was satisfactorily
completed and will provide approval forms.

G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data: During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup
copies.
2. Typical contents and organization of all manuals, including explanatory information,
system narratives, and product specific information.
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3. Typical uses of the O&M manuals.

I.  Product- and System-Specific Training:

1.  Review the applicable O&M manuals.

2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.

3. Review instructions for proper operation in all modes, including start-up, shut-down,
seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

Provide hands-on training on all operational modes possible and preventive maintenance.

5. Emphasize safe and proper operating requirements; discuss relevant health and safety
issues and emergency procedures.

6. Discuss common troubleshooting problems and solutions.

7. Discuss any peculiarities of equipment installation or operation.

8. Discuss warranties and guarantees, including procedures necessary to avoid voiding
coverage.

9. Review recommended tools and spare parts inventory suggestions of manufacturers.

10. Review spare parts and tools required to be furnished by Contractor.

11. Review spare parts suppliers and sources and procurement procedures.

P

J. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION 01 79 00
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SECTION 02 41 00
DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Building demolition of built site elements. (Refer to Phasing Plan in Construction Documents)
B. Selective demolition of building elements for alteration purposes.
C. Abandonment and removal of existing utilities and utility structures.
1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary: Limitations on Contractor's use of site and premises.
B. Section 01 10 00 - Summary: Sequencing and staging requirements.
C. Section 01 10 00 - Summary: Description of items to be removed by Owner.
D. Section 01 10 00 - Summary: Description of items to be salvaged or removed for re-use by

Contractor.

E. Section 01 50 00 - Temporary Facilities and Controls: Site fences, security, protective barriers,
and waste removal.

F. Section 01 57 13 - Temporary Erosion and Sediment Control.

G. Section 01 60 00 - Product Requirements: Handling and storage of items removed for salvage
and relocation.

H. Section 01 70 00 - Execution and Closeout Requirements: Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

I.  Section 01 74 19 - Construction Waste Management and Disposal: Limitations on disposal of
removed materials; requirements for recycling.

J.  Section 31 22 00 - Grading: Rough and fine grading.

Section 31 23 23 - Fill: Filling holes, pits, and excavations generated as a result of removal
operations.

1.03 DEFINITIONS
A. Demolish: Dismantle, raze, destroy, or wreck any building or structure or any part thereof.

B. Remove: Detach or dismantle items from existing construction and dispose of them off site,
unless items are indicated to be salvaged or reinstalled.

C. Remove and Salvage: Detach or dismantle items from existing construction in a manner to
prevent damage. Clean, package, label and deliver salvaged items to Owner in ready-for-
reuse condition.

D. Remove and Reinstall: Detach or dismantle items from existing construction in a manner to
prevent damage. Clean and prepare for reuse and reinstall where indicated.

E. Existing to Remain: Designation for existing items that are not to be removed and that are not
otherwise indicated to be salvaged or reinstalled.

1.04 REFERENCE STANDARDS
A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Site Plan: Indicate:
1. Vegetation to be protected.
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D.

2. Areas for temporary construction and field offices.
3. Areas for temporary and permanent placement of removed materials.

Demolition Plan: Submit demolition plan as required by OSHA and local AHJs.

1. Indicate extent of demolition, removal sequencing, bracing and shoring, and location and
construction of barricades and fences.

2.  Summary of safety procedures.

3. Demolition firm qualifications.

Project Record Documents: Accurately record actual locations of capped and active utilities
and subsurface construction.

PART 2 PRODUCTS
2.01 MATERIALS

A.

Fill Material: See Section 31 23 23.

PART 3 EXECUTION
3.01 DEMOLITION

A.

0

I o mm

Remove portions of existing buildings in the following sequence:

1.  As designated for "Phase 1" demolition.

2.  Removal of existing equipment by Owner, to be coordinated by G.C..
3.  Removal of remainder of structure - Refer to "Phase 3".

Remove paving and curbs required to accomplish new work.
Remove all other paving and curbs as indicated on drawings.

Within area of new construction, remove foundation walls and footings to minimum 2 feet below
finished grade.

Remove concrete slabs on grade within construction limits as indicated on drawings.
Remove portion of concrete slab for Phase 1 work.
Remove other items indicated, for salvage, relocation, and recycling.

Fill excavations, open pits, and holes in ground areas generated as result of removals, using
specified fill; compact fill as specified in Section 31 22 00.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A.
B.

Project ID#: 2023-06-79-06442

Comply with requirements in Section 01 70 00.

Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.

1. Obtain required permits.

2. Comply with applicable requirements of NFPA 241.

3. Use of explosives is not permitted.

4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.

6. Use physical barriers to prevent access to areas that could be hazardous to workers or
the public.

7. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

8. Do not close or obstruct roadways or sidewalks without permits from authority having
jurisdiction.

9. Conduct operations to minimize obstruction of public and private entrances and exits. Do
not obstruct required exits at any time. Protect persons using entrances and exits from
removal operations.

024100-2 Demolition
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3.03 EXI
A

o

G.

H.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon, or limit access to their property.

Do not begin removal until receipt of notification to proceed from Owner.
Do not begin removal until built elements to be salvaged or relocated have been removed.

Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.

2.  Prevent movement or settlement of adjacent structures.

3.  Stop work immediately if adjacent structures appear to be in danger.

Minimize production of dust due to demolition operations. Do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

Hazardous Materials:

1. If hazardous materials are discovered during removal operations, stop work and notify A/E
and Owner; hazardous materials include regulated asbestos containing materials, lead,
PCBs, and mercury.

Perform demolition in a manner that maximizes salvage and recycling of materials.

1. Comply with requirements of Section 01 74 19 - Construction Waste Management and
Disposal.

2. Dismantle existing construction and separate materials.

3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection
point or point of reuse.

Partial Removal of Paving and Curbs: Neatly saw cut at right angle to surface.

STING UTILITIES

Coordinate work with utility companies. Notify utilities before starting work, comply with their
requirements, and obtain required permits.

Protect existing utilities to remain from damage.
Do not disrupt public utilities without permit from authority having jurisdiction.

Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.

Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to Owner.

Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

Prepare building demolition areas by disconnecting and capping utilities outside the demolition
zone. ldentify and mark, in same manner as other utilities to remain, utilities to be reconnected.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A.

Project ID#: 2023-06-79-06442

Existing construction and utilities indicated on drawings are based on casual field observation

and existing record documents only.

1. Verify construction and utility arrangements are as indicated.

2. Report discrepancies to A/E before disturbing existing installation.

3. Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

Remove existing work as indicated and required to accomplish new work.
1. Remove items indicated on drawings.

Services including, but not limited to, HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications: Remove existing systems and equipment as indicated.
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D.

1. Maintain existing active systems to remain in operation, and maintain access to equipment
and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings. Remove back to source of supply where possible, otherwise cap stub
and tag with identification.

Protect existing work to remain.

1. Prevent movement of structure. Provide shoring and bracing as required.

2. Perform cutting to accomplish removal work neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

4. Patch to match new work.

3.05 DEBRIS AND WASTE REMOVAL

A
B.

C.

Project ID#: 2023-06-79-06442

Remove debris, junk, and trash from site.

Remove materials not to be reused on site; comply with requirements of Section 01 74 19 -
Waste Management.

Leave site in clean condition, ready for subsequent work.
Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION 02 41 00
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SECTION 030516
UNDERSLAB VAPOR BARRIER

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Sheet vapor barrier under concrete slabs on grade.

1.02 RELATED REQUIREMENTS
A. Section 031000 - Concrete Forming and Accessories: Forms and accessories for formwork.
B. Section 032000 - Concrete Reinforcing.

C. Section 033000 - Cast-in-Place Concrete: Preparation of subgrade, granular fill, placement of
concrete.

1.03 REFERENCE STANDARDS

A. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2018a.

B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
Product Data: Submit manufacturers' data on manufactured products.
Test Data: Submit report of tests showing compliance with specified requirements.
Samples: Submit samples of underslab vapor barrier to be used.

moow

Manufacturer's Installation Instructions: Indicate installation procedures and interface required
with adjacent construction.

PART 2 PRODUCTS
2.01 MATERIALS

A. Underslab Vapor Barrier:
1. Water Vapor Permeance: Not more than 0.010 perms (0.6 ng/(s m2 Pa)), maximum.
2. Thickness: 10 mils (0.254 mm).
3. Product:
a. Stego Industries LLC; Stego Wrap Vapor Barrier (15-mil):
www.stegoindustries.com/#sle.
b. a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
c. b. Fortifiber Building Systems Group; Moistop Ultra 15 10..
d. Substitutions: Or Equal..

B. Accessory Products: Vapor barrier manufacturer's recommended tape, adhesive, mastic, etc.,
for sealing seams and penetrations in vapor barrier.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that surface over which vapor barrier is to be installed is complete and ready before
proceeding with installation of vapor barrier.

3.02 INSTALLATION
A. Install vapor barrier in accordance with manufacturer's instructions and ASTM E1643.

B. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal to
foundation walls.

C. Lap joints minimum 6 inches (150 mm).

MTE Green Line Stacker-
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D. Sealjoints, seams and penetrations watertight with manufacturer's recommended products and
follow manufacturer's written instructions.

E. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities.
F. Repair damaged vapor retarder before covering with other materials.
END OF SECTION 030516
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SECTION 03 10 00
CONCRETE FORMING AND ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Formwork for cast-in-place concrete, with shoring, bracing and anchorage.
Openings for other work.

Form accessories.

Form stripping.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

E.

Section 03 20 00 - Concrete Reinforcing.
Section 03 30 00 - Cast-in-Place Concrete.

Section 05 12 00 - Structural Steel Framing: Placement of embedded steel anchors and plates
in cast-in-place concrete.

Section 05 21 00 - Steel Joist Framing: Placement of embedded steel anchors, plates and joist
seats in cast-in-place concrete.

Section 31 23 16 - Excavation: Shoring and underpinning for excavation.

1.03 REFERENCE STANDARDS

A

J.

K.

ACI| CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010
(Reapproved 2015).

ACI SPEC-301 - Specifications for Concrete Construction; 2020.

ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

COE CRD-C 513 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Rubber Waterstops; 1974.

COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Polyvinylchloride Waterstop; 1974.

NSF 372 - Drinking Water System Components - Lead Content; 2024.
NSF 61 - Drinking Water System Components - Health Effects; 2024.
PS 1 - Structural Plywood; 2023.

1.04 SUBMITTALS

A
B.
C.

D.

E.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.
Product Data: Provide data on void form materials and installation requirements.

Shop Drawings: Indicate pertinent dimensions, materials, bracing, and arrangement of joints
and ties.

Permanent Insulated Foam Panel Formwork Shop Drawings: Include calculations or selections
from manufacturer's prescriptive design tables that indicate compliance with applicable building
code and manufacturer's requirements.

1. Include test reports for performance criteria specified.
Samples: Submit two, 12 inch long samples of waterstops and construction joint devices.
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F. Design Data: As required by authorities having jurisdiction.
1.05 QUALITY ASSURANCE

A. Designer Qualifications: Design formwork under direct supervision of a Professional Structural
Engineer experienced in design of concrete formwork and licensed in Wisconsin.

B. Maintain one copy of each installation standard on site throughout the duration of concrete
work.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver prefabricated forms and installation instructions in manufacturer's packaging.

B. Store prefabricated forms off ground in ventilated and protected manner to prevent
deterioration from moisture.

C. Protect plastic foam products from damage and exposure to sunlight.
PART 2 PRODUCTS
2.01 FORMWORK - GENERAL

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-
place concrete work.

B. Design and construct concrete that complies with design with respect to shape, lines, and
dimensions.

C. Comply with applicable state and local codes with respect to design, fabrication, erection, and
removal of formwork.

D. Comply with relevant portions of ACI CODE-318, ACI PRC-347, and ACI SPEC-301.
2.02 WOOD FORM MATERIALS
Form Materials: At the discretion of the Contractor.
Softwood Plywood: PS 1, C Grade, Group 2.
Softwood Plywood: PS 1, B-B High Density Concrete Form Overlay, Class |.

CSow>

Plywood: Douglas Fir species; solid one side grade; sound undamaged sheets with clean, true
edges.

E. Lumber: species; grade; with grade stamp clearly visible.
2.03 REMOVABLE PREFABRICATED FORMS
A. Manufacturers:

1. Molded Fiber Glass Construction Products Co; : www.mfgcp.com/#sle.
2. S-Form; Aluminum Formwork Systems: www.s-form.us/#sle.
3.  SureVoid Products, Inc; : www.surevoid.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Preformed Steel Forms: Minimum 16 gauge, 0.0598 inch thick, matched, tight fitting, stiffened
to support weight of concrete without deflection detrimental to tolerances and appearance of
finished surfaces.

C. Preformed Aluminum Forms: ASTM B221 (ASTM B221M), 6061-T6 alloy, matched, tight fitting,
stiffened to support weight of concrete without deflection detrimental to tolerances and
appearance of finished surfaces.

D. Preformed Plastic Forms: Thermoplastic polystyrene form liner, tight fitting, stiffened to support
weight of concrete without deflection detrimental to tolerances and appearance of finished
surfaces.

E. Glass Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to support weight
of concrete without deflection detrimental to tolerances and appearance of finished concrete
surfaces.
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F. Void Forms: Moisture resistant treated paper faces, biodegradable, structurally sufficient to
support weight of wet concrete mix until initial set; 2 inches thick.

2.04 FORMWORK ACCESSORIES

A. Form Ties: Removable type, galvanized metal, fixed length, cone type, with waterproofing
washer, free of defects that could leave holes larger than 1 inch in concrete surface.

B. Form Release Agent: Capable of releasing forms from hardened concrete without staining or
discoloring concrete or forming bugholes and other surface defects, compatible with concrete
and form materials, and not requiring removal for satisfactory bonding of coatings to be applied.

C. Filler Strips for Chamfered Corners: Rigid plastic type; 3/4 x 3/4 inch size; maximum possible
lengths.

D. Dovetail Anchor Slot: Galvanized steel, at least 22 gauge, 0.0299 inch thick, foam filled,
release tape sealed slots, anchors for securing to concrete formwork.

E. Flashing Reglets: Galvanized steel, at least 22 gauge, 0.0299 inch thick, longest possible
lengths, with alignment splines for joints, foam filled, release tape sealed slots, anchors for
securing to concrete formwork.

F. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 05 12 00.

G. Waterstops: Rubber, complying with COE CRD-C 513, maximum possible lengths, ribbed
profile, preformed corner sections, heat welded jointing.

H. Waterstops: PVC, complying with COE CRD-C 572.
I.  Waterstops: Bentonite and butyl rubber, complying with NSF 61 and NSF 372.

J.  Waterstops, Chemical-Resistant: Extruded, thermoplastic, virgin rubber; no recycled or
reclaimed material or pigments allowed.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions
agree with drawings.

3.02 ERECTION - FORMWORK

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with
requirements of ACI SPEC-301.

Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to
overstressing by construction loads.

Install stay in place mesh steel formwork in accordance with manufacturer's recommendations.

w

Install permanent insulated foam panel formwork per manufacturer's recommendations.
Install permanent prefabricated plastic panel formwork per manufacturer's recommendations.

nmmoo

Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete
during stripping. Permit removal of remaining principal shores.

©

Align joints and make watertight. Keep form joints to a minimum.

H. Obtain approval before framing openings in structural members that are not indicated on
drawings.

. Install void forms in accordance with manufacturer's recommendations. Protect forms from
moisture or crushing.

J. If formwork is placed after reinforcement, resulting in insufficient concrete cover over
reinforcement, request instructions from A/E before proceeding.

3.03 APPLICATION - FORM RELEASE AGENT
A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
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B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
3.04 INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Provide formed openings where required for items to be embedded in passing through concrete
work.

B. Coordinate with work of other sections in forming and placing openings, slots, reglets,
recesses, sleeves, bolts, anchors, other inserts, and components of other work.

C. Position recessed anchor slots for brick veneer masonry anchors to spacing and intervals
specified in Section 04 26 13.

D. Install accessories in accordance with manufacturer's instructions, so they are straight, level,
and plumb. Ensure items are not disturbed during concrete placement.

E. Install waterstops in accordance with manufacturer's instructions, so they are continuous
without displacing reinforcement.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection. Locate openings at bottom of forms to allow flushing water to drain.

G. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly
fitted so joints will not be apparent in exposed concrete surfaces.

3.05 FORM CLEANING
A. Clean forms as erection proceeds, to remove foreign matter within forms.
B. Clean formed cavities of debris prior to placing concrete.

3.06 FORMWORK TOLERANCES

A. Construct formwork to maintain tolerances required by AClI SPEC-117, unless otherwise
indicated.

3.07 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with
formwork design, and to verify that supports, fastenings, wedges, ties, and items are secure.

3.08 FORM REMOVAL

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own
weight and imposed loads.

B. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete
surfaces scheduled for exposure to view.

C. Store removed forms to prevent damage to form materials or to fresh concrete. Discard
damaged forms.

END OF SECTION 03 10 00
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SECTION 03 20 00
CONCRETE REINFORCING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Reinforcing steel for cast-in-place concrete.
Supports and accessories for steel reinforcement.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Section 03 10 00 - Concrete Forming and Accessories.
Section 03 30 00 - Cast-in-Place Concrete.
Section 04 20 00 - Unit Masonry: Reinforcement for masonry.

1.03 REFERENCE STANDARDS

A.

B.
C.

M.
N.

AC| CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

ACI| MNL-66 - ACI Detailing Manual; 2020.
ACI SPEC-301 - Specifications for Concrete Construction; 2020.

ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2025.

ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for
Concrete Reinforcement; 2025.

ASTM A775/A775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars; 2022.

ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire
Reinforcement; 2025.

ASTM A955/A955M - Standard Specification for Deformed and Plain Stainless Steel Bars for
Concrete Reinforcement; 2020c.

ASTM A1035/A1035M - Standard Specification for Deformed and Plain, Low-Carbon,
Chromium, Steel Bars for Concrete Reinforcement; 2023a.

ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2024.

ASTM D3963/D3963M - Standard Specification for Fabrication and Jobsite Handling of Epoxy-
Coated Steel Reinforcing Bars; 2021.

AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021,
with Errata (2023).

CRSI (DA4) - Manual of Standard Practice; 2024.
CRSI (P1) - Placing Reinforcing Bars, 10th Edition; 2019.

1.04 SUBMITTALS

A
B.

C.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Shop Drawings: Comply with requirements of ACl MNL-66 Include bar schedules, shapes of
bent bars, spacing of bars, and location of splices.

Manufacturer's Certificate: Certify that reinforcing steel and accessories supplied for this
project meet or exceed specified requirements.

Welders' Qualification Statement: Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

Reports: Submit certified copies of mill test report of reinforcement materials analysis.
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1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with AClI SPEC-301.
PART 2 PRODUCTS
2.01 REINFORCEMENT

A. Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi).

B. Reinforcing Steel: ASTM A706/A706M, deformed low-alloy steel bars.

C. Steel Welded Wire Reinforcement (WWR): Galvanized, deformed type; ASTM
A1064/A1064M.
1.  Form: Flat Sheets.
2. WWR Style: 4 x 8-W6 x W10.

D. Reinforcement Accessories:
1. Tie Wire: Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of
reinforcement during concrete placement.

2.02 RE-BAR SPLICING:

A. Coupler Systems: Mechanical devices for splicing reinforcing bars.
1. Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in
tension and compression.

B. Dowel Bar Splicer with Dowel-Ins: Mechanical devices for splicing reinforcing bars.
1.  Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in
tension and compression.

C. Grout: Cementitious, non-metallic, non-shrink grout for use with manufacturer's grout sleeve
reinforcing bar coupler system.

2.03 FABRICATION

A. Fabricate and handle epoxy-coated reinforcing in accordance with ASTM D3963/D3963M.
PART 3 EXECUTION
3.01 PLACEMENT

A. Place, support and secure reinforcement against displacement. Do not deviate from required
position.

B. Do not displace or damage vapor barrier.

C. Accommodate placement of formed openings.

D. Maintain concrete cover around reinforcing as follows:
1. Walls (exposed to weather or backfill): 2 inch.
2. Footings and Concrete Formed Against Earth: 3 inch.
3. Slabson Fill: 11/2" inch.

E. Comply with applicable code for concrete cover over reinforcement.
3.02 FIELD QUALITY CONTROL

A. An independent testing agency, as specified in Section 01 40 00 - Quality Requirements, will
inspect installed reinforcement for compliance with contract documents before concrete
placement.

END OF SECTION 03 20 00
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

moow

F.

Floors and slabs on grade.

Concrete shear walls, elevator shaft walls, and foundation walls.
Concrete foundations and anchor bolts for pre-engineered building.
Joint devices associated with concrete work.

Miscellaneous concrete elements, including equipment pads, equipment pits, light pole bases,
flagpole bases, thrust blocks, and manholes.

Concrete curing.

1.02 RELATED REQUIREMENTS

A
B.
C.

D.

Section 03 10 00 - Concrete Forming and Accessories: Forms and accessories for formwork.
Section 03 20 00 - Concrete Reinforcing.

Section 03 35 11 - Concrete Floor Finishes: Densifiers, hardeners, applied coatings, and
polishing.

Section 07 92 00 - Joint Sealants: Products and installation for sealants and joint fillers for saw
cut joints and isolation joints in slabs.

1.03 REFERENCE STANDARDS

A.

B.

O

c-Toemm

N

Project ID#: 2023-06-79-06442

ACI| CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.

ACI| PRC-304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000
(Reapproved 2009).

ACI PRC-305 - Guide to Hot Weather Concreting; 2020.

ACI PRC-306 - Guide to Cold Weather Concreting; 2016.

ACI PRC-308 - Guide to External Curing of Concrete; 2016.

ACI SPEC-301 - Specifications for Concrete Construction; 2020.

ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2023.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.

ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 50 mm [2 in.] Cube Specimens); 2023.

ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2020.

ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2023.

ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a
(Reapproved 2016).

ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete; 2019.
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CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with
Editorial Revision (2022).

ASTM C595/C595M - Standard Specification for Blended Hydraulic Cements; 2021.

ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete; 2023, with Editorial Revision.

ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing; 2017.

ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete; 2020a.

ASTM C989/C989M - Standard Specification for Slag Cement for Use in Concrete and Mortars;
2024.

ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete; 2021.

ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2020.

ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2023.
ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2020.

. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having

Special Properties for Curing and Sealing Concrete; 2019.

ASTM C1582/C1582M - Standard Specification for Admixtures to Inhibit Chloride-Induced
Corrosion of Reinforcing Steel in Concrete; 2011, with Editorial Revision (2017).

ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2022.

ASTM D471 - Standard Test Method for Rubber Property--Effect of Liquids; 2016a
(Reapproved 2021).

ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
and Structural Construction (Nonextruding and Resilient Asphalt Types); 2023.

ASTM D8139 - Standard Specification for Semi-Rigid, Closed-Cell Polypropylene Foam,
Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction; 2023.

ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2019).

ASTM E1155/E1155M - Standard Test Method for Determining FF Floor Flatness and FL Floor
Levelness Numbers; 2023.

ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2018a.

ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).

ASTM E1993/E1993M - Standard Specification for Bituminous Water Vapor Retarders Used in
Contact with Soil or Granular Fill Under Concrete Slabs; 1998 (Reapproved 2020).

1.04 SUBMITTALS

A.
B.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements for submittal procedures.

Product Data: Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.

1. For curing compounds, provide data on method of removal in the event of incompatibility
with floor covering adhesives.

2. For chemical-resistant waterstops, provide data on ASTM D471 test results.
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3. For membrane-forming, moisture emission-reducing, curing and sealing compound,
provide manufacturer's installation instructions,.

C. Mix Design: Submit proposed concrete mix design.

1.  Indicate proposed mix design complies with requirements of AClI SPEC-301, Section 4 -
Concrete Mixtures.

2. Indicate proposed mix design complies with requirements of ACI CODE-318, Chapter 5 -
Concrete Quality, Mixing and Placing.

3. Indicate proposed mix design complies with fiber reinforcing manufacturer's written
recommendations.

4. Indicate proposed mix design complies with admixture manufacturer's written
recommendations.

D. Samples: Submit samples of underslab vapor retarder to be used.

m

Test Reports: Submit report for each test or series of tests specified.

F. Manufacturer's Installation Instructions: For concrete accessories, indicate installation
procedures and interface required with adjacent construction.

G. Sustainable Design Submittal: If any fly ash, ground granulated blast furnace slag, silica fume,
rice hull ash, or other waste material is used in mix designs to replace Portland cement, submit
the total volume of concrete cast in place, mix design(s) used showing the quantity of portland
cement replaced, reports showing successful cylinder testing, and temperature on day of pour if
cold weather mix is used.

H. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI SPEC-301 and AClI CODE-318.
B. Follow recommendations of AClI PRC-305 when concreting during hot weather.
C. Follow recommendations of AClI PRC-306 when concreting during cold weather.
1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Moisture Emission-Reducing Curing and Sealing Compound, Membrane-Forming: Provide
warranty to cover cost of flooring delamination failures for 10 years.
1. Include cost of repair or removal of failed flooring, remediation with a moisture vapor
impermeable surface coating, and replacement of flooring with comparable flooring
system.

C. Termite-Resistant Vapor Barrier Sheet: Provide 10 year manufacturer's limited warranty.
PART 2 PRODUCTS
2.01 FORMWORK

A. Comply with requirements of Section 03 10 00.
2.02 REINFORCEMENT MATERIALS

A. Comply with requirements of Section 03 20 00.
2.03 CONCRETE MATERIALS

A. Cement: ASTM C150/C150M, Type | - Normal Portland type.
Blended Hydraulic Cement: ASTM C595/C595M, Type IL(10).
Fine and Coarse Aggregates: ASTM C33/C33M.
Fly Ash: ASTM C618, Class C or F.
Calcined Pozzolan: ASTM C618, Class N.
Ground Granulated Blast Furnace Slag: ASTM C989/C989M.

nmmo o w
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Silica Fume: ASTM C1240, proportioned in accordance with ACI PRC-211.1.
Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

Structural Fiber Reinforcement: ASTM C1116/C1116M.
1. Fiber Length: 2.25 inch, nominal.

2.04 ADMIXTURES

A.
B.

AT I@MMOO

Chemical Admixture:

Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

Air Entrainment Admixture: ASTM C260/C260M.

High Range Water Reducing and Retarding Admixture: ASTM C494/C494M Type G.
High Range Water Reducing Admixture: ASTM C494/C494M Type F.

Water Reducing and Accelerating Admixture: ASTM C494/C494M Type E.

Water Reducing and Retarding Admixture: ASTM C494/C494M Type D.
Accelerating Admixture: ASTM C494/C494M Type C.

Retarding Admixture: ASTM C494/C494M Type B.

Water Reducing Admixture: ASTM C494/C494M Type A.

Corrosion Inhibiting Admixture:
1.  ASTM C1582/C1582M.

2.05 ACCESSORY MATERIALS

A.

D.

Underslab Vapor Retarder:
1. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

Underslab Waterproofing and Vapor Retarder: Semi-rigid bituminous membrane, seven-ply,

complying with ASTM E1993/E1993M.

1.  Composition: Weather-resistant coated, permanently bonded bituminous core board

composed of an inner core, suspended and sealed within high melt point asphalt-

impregnated felt, with glass mat liner and polyethylene anti-stick sheet.

Permeance: 0.0011 perms, maximum.

Tensile Strength: 156 pounds-force/inch, minimum.

4. Puncture Resistance: 140 pounds-force, minimum, when tested in accordance with
ASTM E154/E154M.

5. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

Non-Shrink Cementitious Grout: Premixed compound consisting of nonmetallic aggregate,

cement, water reducing and plasticizing agents.

1. Grout: Comply with ASTM C1107/C1107M.

2. Minimum Compressive Strength at 48 Hours, ASTM C109/C109M: 2,000 pounds per
square inch.

3. Minimum Compressive Strength at 28 Days, ASTM C109/C109M: 7,000 pounds per
square inch.

Non-Shrink Epoxy Chocking Compound:

wn

2.06 BONDING AND JOINTING PRODUCTS

A.

B.

Project ID#: 2023-06-79-06442

Epoxy Bonding System:
1.  Complying with ASTM C881/C881M and of Type required for specific application.

Reglets: Formed steel sheet, galvanized, with temporary filler to prevent concrete intrusion
during placement.
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C.

Slab Isolation Joint Filler: 1/2-inch thick, height equal to slab thickness, with removable top
section forming 1/2-inch deep sealant pocket after removal.
1. Material: ASTM D8139, semi-rigid, closed-cell polypropylene foam.

2.07 CURING MATERIALS

A

D.

Evaporation Reducer: Liquid thin-film-forming compound that reduces rapid moisture loss
caused by high temperature, low humidity, and high winds; intended for application immediately
after concrete placement.

Curing Agent, Water-Cure Equivalent Type: Clear, water-based, non-film-forming, liquid-water

cure replacement agent.

1.  Comply with ASTM C309 standards for water retention.

2. Compressive Strength of Treated Concrete: Equal to or greater than strength after 14-day
water cure when tested in accordance with ASTM C39/C39M.

3. VOC Content: Zero.

Curing and Sealing Compound, Moisture Emission-Reducing, Membrane-Forming: Clear,
liquid sealer for application to newly-placed concrete; capable of providing adequate bond for
flooring adhesives, initially and over the long term; with sufficient moisture vapor impermeability
to prevent deterioration of flooring adhesives due to moisture emission.

1. Use this product to cure and seal all slabs to receive adhesively applied flooring or roofing.
2.  Comply with ASTM C309 and ASTM C1315 Type | Class A.

3. VOC Content: Less than 100 g/L.

Curing Compound, Non-Dissipating: Liquid, membrane-forming, clear, nonyellowing acrylic;
complying with ASTM C309.

2.08 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete: Comply with AClI PRC-211.1 recommendations.
B. Concrete Strength: Establish required average strength for each type of concrete on the basis
of field experience or trial mixtures, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to A/E for
preparing and reporting proposed mix designs.
C. Admixtures: Add acceptable admixtures as recommended in AClI PRC-211.1 and at rates
recommended or required by manufacturer.
D. Fiber Reinforcement: Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by
manufacturer for specific project conditions.
E. Normal Weight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: As
indicated on drawings.
2. Fly Ash Content: Maximum 25 percent of cementitious materials by weight.
3. Silica Fume Content: Maximum 10 percent of cementitious materials by weight.
4. Water-Cement Ratio: Maximum 40 percent by weight.
5. Total Air Content: 5 percent, determined in accordance with ASTM C173/C173M.
6. Maximum Slump: 4 inches.
7. Maximum Aggregate Size: 3/4 inch.
2.09 MIXIN
A. On Project Site: Mix in drum type batch mixer, complying with ASTM C685/C685M. Mix each
batch not less than 1-1/2 minutes and not more than 5 minutes.
1. Fiber Reinforcement: Batch and mix as recommended by manufacturer for specific
project conditions.
B. Transit Mixers: Comply with ASTM C94/C94M.

Project ID#: 2023-06-79-06442
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C.

Adding Water: If concrete arrives on-site with slump less than suitable for placement, do not
add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible
slump.

PART 3 EXECUTION
3.01 EXAMINATION

A

Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A

Where new concrete is to be bonded to previously placed concrete, prepare existing surface by

cleaning and applying bonding agent in according to bonding agent manufacturer's instructions.

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing
applications, and where curing under humid conditions is required.

Interior Slabs on Grade: Install vapor retarder under interior slabs on grade. Comply with
ASTM E1643. Lap joints minimum 6 inches. Seal joints, seams and penetrations watertight
with manufacturer's recommended products and follow manufacturer's written instructions.
Repair damaged vapor retarder before covering.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A

B.

Comply with requirements of ACI SPEC-301. Clean reinforcement of loose rust and mill scale,
and accurately position, support, and secure in place to achieve not less than minimum
concrete coverage required for protection.

Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

3.04 PLACING CONCRETE

A
B.
C.
D.
E.

F.

Place concrete in accordance with ACI PRC-304.
Place concrete for floor slabs in accordance with AClI PRC-302.1.
Notify A/E not less than 24 hours prior to commencement of placement operations.

Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint
devices will not be disturbed during concrete placement.

Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing
laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

3.05 SLAB JOINTING

A.
B.
C.

D.

Locate joints as indicated on drawings.
Anchor joint fillers and devices to prevent movement during concrete placement.

Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total
height equal to thickness of slab, set flush with top of slab.

Saw Cut Contraction Joints: Saw cut joints before concrete begins to cool, within 4 to 12 hours
after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one
quarter (1/4) the depth of the slab.

3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A

Project ID#: 2023-06-79-06442

Minimum F(F) Floor Flatness and F(L) Floor Levelness Values:

1. Exposed to View and Foot Traffic: F(F) of 20; F(L) of 15, on-grade only.

2. Under Thick-Bed Tile: F(F) of 20; F(L) of 15, on-grade only.

3. Under Carpeting: F(F) of 25; F(L) of 20, on-grade only.

4. Under Thin Resilient Flooring and Thinset Tile: F(F) of 35; F(L) of 25, on-grade only.
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B. Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM
E1155/E1155M, within 48 hours after slab installation; report both composite overall values and
local values for each measured section.

C. Correct the slab surface if composite overall value is less than specified and if local value is
less than two-thirds of specified value or less than F(F) 13/F(L) 10.

D. Correct defects by grinding or by removal and replacement of the defective work. Areas
requiring corrective work will be identified. Re-measure corrected areas by the same process.

3.07 CONCRETE FINISHING

A. Concrete Slabs: Finish to requirements of AClI PRC-302.1 and as follows:

1. Decorative Exposed Surfaces: Trowel as described in AClI PRC-302.1; take measures
necessary to avoid black-burnish marks; decorative exposed surfaces include surfaces to
be stained or dyed, pigmented concrete, surfaces to receive liquid hardeners, surfaces to
receive dry-shake hardeners, surfaces to be polished, and all other exposed slab
surfaces.

2. Other Surfaces to Be Left Exposed: Trowel as described in ACI PRC-302.1, minimizing
burnish marks and other appearance defects.

3.08 CURING AND PROTECTION

A. Comply with requirements of ACI PRC-308. Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

C. Surfaces Not in Contact with Forms:
1. Initial Curing: Start as soon as free water has disappeared and before surface is dry.
Keep continuously moist for not less than three days by water ponding, water-saturated
sand, water-fog spray, or saturated burlap.
2. Final Curing: Begin after initial curing but before surface is dry.

3.09 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

3.10 DEFECTIVE CONCRETE

A. Test Results: The testing agency shall report test results in writing to A/E and Contractor
within 24 hours of test.

B. Defective Concrete: Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

C. Repair or replacement of defective concrete will be determined by the A/E. The cost of
additional testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of A/E for each individual area.

3.11 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.
3.12 SCHEDULE - CONCRETE TYPES AND FINISHES

A. Foundation Walls: 4,000 pounds per square inch 28 day concrete, form finish with honeycomb
filled surface.

END OF SECTION 03 30 00
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SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1 GENERAL
1.01 REFERENCE STANDARDS
A. AISC (MAN) - Steel Construction Manual; 2023, with Errata (2025).

B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022, with Errata
(2025).

C. AISC 325 - Steel Construction Manual; 2023.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

G. ASTM A449 - Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat
Treated, 120/105/90 ksi Minimum Tensile Strength, General Use; 2014 (Reapproved 2020).

H. ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric);
2021a.

I.  ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2024.

J.  ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength; 2020.

K. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021,
with Errata (2023).

L. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2025.
M. SSPC-SP 3 - Power Tool Cleaning; 2024.
1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

©

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,
and fasteners.

C. Manufacturer's Mill Certificate: Certify that products meet or exceed specified requirements.

D. Welders' Qualification Statement: Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

1.03 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction
Manual."

B. Welder Qualifications: Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

PART 2 PRODUCTS
2.01 MATERIALS
A. Steel Angles and Plates: ASTM A36/A36M.

B. Structural Bolts and Nuts: Carbon steel, ASTM A307, Grade A and galvanized in compliance
with ASTM A153/A153M Class C.

C. Unheaded Anchor Rods: ASTM F1554, Grade 36, plain, with matching ASTM A563/A563M
nuts and ASTM F436/F436M Type 1 washers.
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D. Grout: ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic
aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours: 2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days: 7,000 pounds per square inch.

2.02 FABRICATION
A. Shop fabricate to greatest extent possible.
B. Fabricate connections for bolt, nut, and washer connectors.
2.03 FINISH
A. Prepare structural component surfaces in accordance with SSPC-SP 3.

B. Shop prime structural steel members. Do not prime surfaces that will be fireproofed, field
welded, in contact with concrete, or high strength bolted.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

3.02 ERECTION
A. Erect structural steel in compliance with AISC 303.

B. Allow for erection loads and provide sufficient temporary bracing to maintain structure in safe
condition, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

C. Grout solidly between column plates and bearing surfaces, complying with manufacturer's
instructions for nonshrink grout. Trowel grouted surfaces smooth, splaying neatly to 45
degrees.

3.03 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

END OF SECTION 0512 00
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SECTION 055000
METAL FABRICATIONS

PART 1 GENERAL
1.01 RELATED REQUIREMENTS
A.

moow

Section 033000 - Cast-in-Place Concrete: Placement of metal fabrications in concrete.
Section 077123 - Manufactured Gutters and Downspouts: Downspout boots.

Section 099113 - Exterior Painting: Paint finish.

Section 099123 - Interior Painting: Paint finish.

Section 323300 - Site Furnishings: Steel pipe bollards to match other site furnishings.

1.02 REFERENCE STANDARDS
A.
B.

C.

D.

E.
F.

G.

ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
SSPC-SP 2 - Hand Tool Cleaning; 2024.

1.03 SUBMITTALS
A.
B.

See Section 013000 - Administrative Requirements, for submittal procedures.

Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories. Include erection drawings, elevations, and details

where applicable.

1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net
weld lengths.

2. Design data: Submit drawings and supporting calculations, signed and sealed by a
qualified professional structural engineer.

PART 2 PRODUCTS
2.01 MATERIALS - STEEL
A.

mo o

F.

Steel Sections: ASTM A36/A36M.

Steel Tubing: ASTM A501/A501M hot-formed structural tubing.
Plates: ASTM A283/A283M.

Pipe: ASTM A53/A53M, Grade B Schedule 40, black finish.

Mechanical Fasteners: Same material as or compatible with materials being fastened; type
consistent with design and specified quality level.

Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.02 FABRICATION
A.
B.
C.

Fit and shop assemble items in largest practical sections, for delivery to site.
Fabricate items with joints tightly fitted and secured.

Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt
tight, flush, and hairline. Ease exposed edges to small uniform radius.
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D. Furnish components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS
A. Bollards: Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
2.04 FINISHES - STEEL
A. Prime paint steel items.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting: One coat.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION
A. Clean and strip primed steel items to bare metal where site welding is required.

B. Furnish setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION
A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.
END OF SECTION 055000
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SECTION 061000
ROUGH CARPENTRY

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

G Mmoo

Rough opening framing for doors, windows, and roof openings.
Sheathing.

Preservative treated wood materials.

Miscellaneous framing and sheathing.

Communications and electrical room mounting boards.
Concealed wood blocking, nailers, and supports.
Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete: Setting anchors in concrete.
B. Section 076200 - Sheet Metal Flashing and Trim: Sill flashings.
C. Section 092116 - Gypsum Board Assemblies: Gypsum-based sheathing.
1.03 REFERENCE STANDARDS
A.
B.

C.

D.

E.

F.

ANSI A208.1 - American National Standard for Particleboard; 2022.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood
Framing; 2003 (Reapproved 2017).

ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

AWPA U1 - Use Category System: User Specification for Treated Wood; 2024.
PS 20 - American Softwood Lumber Standard; 2025.

1.04 SUBMITTALS

A.
B.

C.

D.

See Section 013000 - Administrative Requirements for submittal procedures.

ABAA Field Quality Control Submittals: Submit third-party reports of testing and inspection
required by ABAA QAP.

ABAA Manufacturer Qualification: Submit documentation of current evaluation of proposed
manufacturer and materials.

ABAA Installer Qualification: Submit documentation of current contractor accreditation and
current installer certification. Keep copies of all contractor accreditation and installer
certification on site during and after installation. Present on-site documentation upon request.

1.05 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:

1. Installer Qualification: Use accredited contractor, certified installers, evaluated materials,
and third-party field quality control audit.

2. Manufacturer Qualification: Use evaluated materials from a single manufacturer regularly
engaged in air barrier material manufacture. Use secondary materials approved in writing
by primary material manufacturer.
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PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1. If no species is specified, provide species graded by the agency specified; if no grading
agency is specified, provide lumber graded by grading agency meeting the specified
requirements.

2. Grading Agency: Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee at www.alsc.org, and who provides grading
service for the species and grade specified; provide lumber stamped with grade mark
unless otherwise indicated.

2.02 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish: Hot-dipped galvanized steel complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.  Gypsum Board Screws: ASTM C1002; Type W, bugle head, self-piercing, tapping
screws; length to penetrate wood members 5/8 inch (15.9 mm) minimum.

B. Sill Flashing: See Section 076200.
2.03 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood: Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific

applications.
1.  Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with

AWPA standards.

B. Preservative Treatment:
1. Products:

a.
b.

®ao0

Lonza Group; __ : www.wolmanizedwood.com/#sle.
Koppers Performance Chemicals, Inc;
www.koppersperformancechemicals.com/#sle.

Viance, LLC; Preserve ACQ: www.treatedwood.com/#sle.
Or Equal.

Substitutions: See Section 016000 - Product Requirements.

2. Preservatlve Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category
UC3B, Commodity Specification A using waterborne preservative.

a.
b.
c.
d.
e.

Kiln dry lumber after treatment to maximum moisture content of 19 percent.
Treat lumber exposed to weather.

Treat lumber in contact with roofing, flashing, or waterproofing.

Treat lumber in contact with masonry or concrete.

Treat lumber in other locations as indicated.

PART 3 EXECUTION
3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing
continuous over top of foundation, lap ends of flashing minimum of 4 inches (100 mm) and

seal.

3.02 INSTALLATION - GENERAL
A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
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C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. Provide the following specific nonstructural framing and blocking:

©CONDOHWN

10.

Cabinets and shelf supports.

Wall brackets.

Handrails.

Grab bars.

Towel and bath accessories.

Wall-mounted door stops.

Chalkboards and marker boards.

Wall paneling and trim.

Joints of rigid wall coverings that occur between studs.
All other items as noted on plans.

3.04 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements for additional requirements.
B. Coordination of ABAA Tests and Inspections:

1.
2.

3.
4.
5.

Provide testing and inspection required by ABAA QAP.

Notify in ABAA writing of schedule for air barrier work. Allow adequate time for testing and
inspection.

Cooperate with ABAA testing agency.

Allow access to air barrier work areas and staging.

Do not cover air barrier work until tested, inspected, and accepted.

3.05 CLEANING
A. Waste Disposal: See Section 017419 - Construction Waste Management and Disposal.

1.

2.
3.
4

Comply with applicable regulations.

Do not burn scrap on project site.

Do not burn scraps that have been pressure treated.

Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation
facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION 061000
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SECTION 062000
FINISH CARPENTRY

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Finish carpentry items.
Hardware and attachment accessories.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D.

Section 016116 - Volatile Organic Compound (VOC) Content Restrictions.

Section 061000 - Rough Carpentry: Support framing, grounds, and concealed blocking.
Section 064100 - Architectural Wood Casework: Shop fabricated custom cabinet work.
Section 099123 - Interior Painting: Painting of finish carpentry items.

1.03 REFERENCE STANDARDS

A
B.
C.

o

@ mm

H.

ANSI A208.1 - American National Standard for Particleboard; 2022.
ANSI A208.2 - Medium Density Fiberboard (MDF) for Interior Applications; 2022.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
BHMA A156.9 - Cabinet Hardware; 2020.

NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

WDMA |.S. 4 - Industry Specification for Preservative Treatment for Millwork; 2024.

1.04 SUBMITTALS

A
B.

C.

See Section 013000 - Administrative Requirements for submittal procedures.

Shop Drawings: Indicate materials, component profiles, fastening methods, jointing details,
and accessories.

1.  Scale of Drawings: 1-1/2 inch to 1 foot (125 mm to 1 m), minimum.

2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).
3. Include certification program label.

Manufacturer's Instructions: Provide manufacturer's installation instructions for factory-
fabricated units.

1.05 QUALITY ASSURANCE

A.

Fabricator Qualifications: Company specializing in fabricating the products specified in this

section with minimum five years of documented experience.

1. Accredited participant in the specified certification program prior to the commencement of
fabrication and throughout the duration of the project.

Quality Certification:

1. Provide labels or certificates indicating that work complies with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS) requirements for grade or grades specified.

2. Provide designated labels on shop drawings as required by certification program.

Provide designated labels on installed products as required by certification program.

4. Submit certifications upon completion of installation that verifies this work is in compliance
with specified requirements.

w
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Store finish carpentry items under cover, elevated above grade, and in a dry, well-ventilated
area not exposed to heat or sunlight.

B. Protect from moisture damage.

C. Handle materials and products to prevent damage to edges, ends, or surfaces.
PART 2 PRODUCTS
2.01 FINISH CARPENTRY ITEMS

A. Quality Standard: Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Surface Burning Characteristics: Provide materials having fire and smoke properties as
required by applicable code.

2.02 PLASTIC LAMINATE MATERIALS
A. Plastic Laminate: NEMA LD 3; color as selected by Architect; textured, low gloss finish.

B. Laminate Adhesive: Type recommended by laminate manufacturer to suit application; not
containing formaldehyde or other volatile organic compounds.

2.03 HARDWARE
A. Hardware: Comply with BHMA A156.9.

B. Countertop Support Brackets: Fixed, L-shaped, face-of-stud mounting.
1. Material: Steel; T-shape cross-section.
2.04 FABRICATION
A. Shop assemble work for delivery to site, permitting passage through building openings.
B. Cap exposed plastic laminate finish edges with material of same finish and pattern.
C. When necessary to cut and fit on site, provide materials with ample allowance for cutting.
Provide trim for scribing and site cutting.

D. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes. Fit
corners and joints hairline; secure with concealed fasteners. Slightly bevel arises. Locate
counter butt joints minimum 2 feet from sink cut-outs. (Locate counter butt joints minimum 600
mm from sink cut-outs.)

END OF SECTION 062000
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SECTION 064100
ARCHITECTURAL WOOD CASEWORK

PART 1 GENERAL

1.01 RELATED REQUIREMENTS
A. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 061000 - Rough Carpentry: Support framing, grounds, and concealed blocking.
C. Section 123600 - Countertops.

1.02 REFERENCE STANDARDS

A.  AWIJAWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).
B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Convene a preinstallation meeting not less than one week before
starting work of this section; require attendance by all affected installers.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Shop Drawings: Indicate materials, component profiles, fastening methods, jointing details,
and accessories.
1.  Scale of Drawings: 1-1/2 inch to 1 foot (125 mm to 1 m), minimum.
2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).
C. Product Data: Provide data for hardware accessories.

D. Samples: Submit actual samples of architectural cabinet construction, minimum 8 inches (200
mm) square, illustrating proposed cabinet and countertop substrate and finish.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications: Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.
B. Quality Certification:
1. Comply with AWI (QCP) woodwork association quality certification service/program in
accordance with requirements for work specified in this section: www.awiqcp.org/#sle.
2. Comply with AWMAC (GIS) woodwork association quality certification service/program in
accordance with requirements for work specified in this section: www.awmac.com/#sle.
3.  Comply with WI (CCP) woodwork association quality certification service/program in
accordance with requirements for work specified in this section:
https://woodworkinstitute.com/#sle.
4. Replace, repair, or rework all work for which certification is refused.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect units from moisture damage.
1.07 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions
in building spaces at same levels planned for occupancy.

PART 2 PRODUCTS
2.01 CABINETS

A. Quality Standard: Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Faced Cabinets: Custom grade.
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C. Breakroom Cabinets: Plastic laminate faced, Custom grade.

D. Cabinets at
1. Finish - Exposed Exterior Surfaces: Decorative laminate.
2 Finish - Exposed Interior Surfaces: Decorative laminate.
3. Adjustable Shelf Loading: 40 psf (19.5 gm/sq cm).
4. Cabinet Doors and Drawer Fronts: Flush style.
5. Drawer Side Construction: Multiple-dovetailed.
6. Drawer Construction Technique: Dovetail joints.

2.02 WOOD-BASED COMPONENTS
A. Wood fabricated from old growth timber is not permitted.
2.03 PANEL CORE MATERIALS

A. Particleboard: Composite panel composed of cellulosic particles, additives, and bonding
system; comply with ANSI A208.1.
1. Grade: M-2; moisture resistance: MR10.
2. Panel Thickness: 3/4 inch (19.1 mm).

B. Medium Density Fiberboard (MDF): Composite panel composed of cellulosic fibers, additives,
and bonding system; cured under heat and pressure; comply with ANSI A208.2.
1. Grade: 115; moisture resistance: MR10.
2. Panel Thickness: 3/4 inch (19.1 mm).

2.04 HARDWOOD PLYWOOD PANELS
2.05 THERMALLY FUSED LAMINATE PANELS

A. Thermally Fused Laminate (TFL): Melamine- or polyester-resin-saturated decorative papers;
for fusion to composite wood substrates under heat and pressure.
1. Testin accordance with NEMA LD 3 Section 3.
2. Panel Core Substrate: Particleboard.
3. Color: White.
4 Products:
a. EGGER; Eurodekor TFL PB TSCA 187: www.egger.com/#sle.
b. Wilsonart LLC; Thermally Fused Laminate Panels: www.wilsonart.com/#sle.
c. OrEqual.
d. Substitutions: See Section 016000 - Product Requirements.

2.06 LAMINATE MATERIALS

A. Manufacturers:

EGGER: www.egger.com/#sle.

Formica Corporation; __: www.formica.com/#sle.

Panolam Industries International, Inc; : www.panolam.com/#sle.
Wilsonart LLC; __ : www.wilsonart.com/#sle.

Or Equal..

Substitutions: See Section 016000 - Product Requirements.

oaRwN =

B. Provide specific types as indicated.
2.07 ACCESSORIES
A. Adhesive: Type recommended by fabricator to suit application.

B. Plastic Edge Banding: Extruded ABS or PVC, convex shaped; smooth finish; self locking
serrated tongue; of width to match component thickness.

C. Fasteners: Size and type to suit application.

D. Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.
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E.

Concealed Joint Fasteners: Threaded steel.

2.08 HARDWARE

A.

B.

F.

Cabinet Hardware: Comply with BHMA A156.9 for hardware types and grades indicated below:
1. Hardware Types: As indicated on drawings.

Metal Z-Shaped Wall Cabinet Support Clips: Paired, cleated, structural anchorage components
applied to back of cabinets and walls for wall cabinet mounting.

Adjustable Shelf Supports: Standard side-mounted system using recessed metal shelf
standards or multiple holes for pin supports and coordinated self rests, polished chrome finish,
for nominal 1 inch (25 mm) spacing adjustments.

Drawer and Door Pulls: "U" shaped wire pull, steel with chrome finish, 4 inch centers ("U"
shaped wire pull, steel with chrome finish, 100 mm centers).

Drawer Slides:

1. Type: Full extension.

2.  Static Load Capacity: Commercial grade.
3. Mounting: Side mounted.

4. Stops: Integral type.

Hinges: European style concealed self-closing type, steel with nickel-plated finish.

2.09 FABRICATION

A

B.

Assembly: Shop assemble cabinets for delivery to site in units easily handled and to permit
passage through building openings.

Edging: Fit shelves, doors, and exposed edges with specified edging. Do not use more than
one piece for any single length.

PART 3 EXECUTION
3.01 INSTALLATION

A.

moowm

m

G.

Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements
for grade indicated.

Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
Use fixture attachments in concealed locations for wall mounted components.
Use concealed joint fasteners to align and secure adjoining cabinet units.

Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch (0.79
mm). Do not use additional overlay trim for this purpose.

Secure cabinets to floor using appropriate angles and anchorages.

Countersink anchorage devices at exposed locations. Conceal with solid wood plugs of
species to match surrounding wood; finish flush with surrounding surfaces.

3.02 ADJUSTING

A.

Adjust installed work.

3.03 CLEANING

A.

Clean casework, counters, shelves, hardware, fittings, and fixtures.
END OF SECTION 064100
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SECTION 072113
FOAM BOARD INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Foam board insulation.
B. Accessories.
1.02 REFERENCE STANDARDS
A. ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board; 2020.

B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

C. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2025.

D. ASTM D1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics;
2016 (Reapproved 2023).

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.

G. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2025.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data on product characteristics, performance criteria, and product
limitations.

C. Manufacturer's Installation Instructions: Include information on installation techniques and
environmental conditions required for installation.

1.04 FIELD CONDITIONS

A. Protect materials from moisture and direct sunlight. Elevate packages above ground. Slit shrink
wrap and poly packaging to prevent moisture accumulation within package. Cover with
waterproof tarpaulins.

B. Do not install insulation tapes, sealant, or adhesives when temperature or weather conditions
are detrimental to successful installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Hunter Panels: www.hunterpanels.com

B. Johns Mansville: www.jm.com

C. Owens Corning: www.ownescorning.com

D. Substitutions: See Section 016000 - Product Requirements.
2.02 FOAM BOARD INSULATION MATERIALS

A. Polyisocyanurate Foam - Composite Plywood/Insulation Board, Class A:
1.  Polyisocyanurate foam bonded to coated-glass facer on one side and fire-retardant
treated plywood on the other.
2. Foam Insulation: Comply with ASTM C1289.
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3. Compressive Strength, ASTM D1621: Grade 3, 25 psi, minimum (Grade 3, 172 kPa,
minimum).

4. Moisture Vapor Permeance, ASTM E96/E96M: Less than 1.1 perm (62.93 ng/(Pa s sq
m)).

5. Flame Spread Index, ASTM E84: Less than 25.

Smoke Developed Index, ASTM E84: Less than 250.

7. Fire Propagation, NFPA 285: Pass, when tested as part of non-load-bearing exterior wall
assemblies indicated in Contract Documents.

o

2.03 ACCESSORIES

A.

mo o

Provide insulation manufacturer's recommended accessories for complete installation.
Sealant:

Tape:

Adhesive: Low-VOC contact adhesive.

Fasteners for Composite Board: Provide screw fasteners, type approved by panel
manufacturer.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

C.
D.

E.

Do not begin installation until walls to receive insulation have been properly prepared and,
where required, inspected or approved before covering.

Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

Verify construction is complete and approved and ready for installation of insulation.

Verify mechanical and electrical services in walls have been installed and tested and, if
appropriate, verify that adjacent materials and finishes are dry and ready to receive insulation.

If wall assembly preparation is responsibility of another installer, notify Architect.

3.02 PREPARATION

A.
B.

Clean surfaces thoroughly prior to installation.

Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under project conditions.

3.03 INSTALLATION - GENERAL

A.
B.
C.

® mmo

Install in accordance with manufacturer's instructions.
Install without gaps or voids. Do not compress insulation.

Fit insulation tight to exterior side of mechanical and electrical services within plane of
insulation.

Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.
Ensure overall installation presents flush, level surface.
Tape joints between insulation panels to form continuous air-vapor-thermal control layer.

Tape perimeter of insulation that abuts adjacent materials to form continuous air-vapor-thermal
control layer.

3.04 INSTALLATION OF COMPOSITE BOARD INSULATION AT EXTERIOR WALLS

A

B.
C.

Arrange panels with long dimension parallel or perpendicular to wall studs, with ends over firm
bearing. Stagger vertical joints between courses by one or more studs.

Locate panel edges over solid framing members unless otherwise required or permitted.

Observe fastening pattern indicated in Contract Documents or, if none indicated, observe board
manufacturer's recommendations.
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D. Use maximum board lengths to minimize joints.
3.05 PROTECTION

A. Protect installed products until completion of project.

B. Do not allow UV exposure of panels beyond manufacturer's recommended limits.
C. Protect insulation from open flame.
D

Cover top and edges of unfinished wall panel work to protect it from weather and to prevent
accumulation of water in cores of panels.

If panels become wet inadvertently, allow wet panels to completely dry prior to application of
subsequent coverings.

F. Repair or replace damaged products before Date of Substantial Completion.
END OF SECTION 072113.13

m
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SECTION 076200
SHEET METAL FLASHING AND TRIM

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, gutters, downspouts,
exterior penetrations, and other items indicated in Schedule.

1.02 RELATED REQUIREMENTS
A. Section 077123 - Manufactured Gutters and Downspouts.
1.03 REFERENCE STANDARDS

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

D. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

E. CDA A4050 - Copper in Architecture - Handbook; Current Edition.
F. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.
1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Sheet Metal Flashing and Trim:

1. ALUCOBOND by 3A Composites USA; ALUCOBOND AXCENT:
www.alucobondusa.com/#sle.
Fairview Architectural LLC; edgeline : www.fairview-na.com/#sle.
Hickman Edge Systems; : www.hickmanedgesystems.com/#sle.
Petersen Aluminum Corporation; . www.pac-clad.com/#sle.
Taylor Metal Products; : www.taylormetal.com/#sle.
. Substitutions: See Section 016000 - Product Requirements.

2.02 SHEET MATERIALS

A. Galvanized Steel: ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24-gauge,
0.0239-inch (0.61 mm) thick base metal.

SRS TEN
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2.03 PREFINISHED ALUMINUM SHEETS

A.

Aluminum Sheet Substrates: ASTM B209/B209M, alloy and temper as recommended by
manufacturer for application.

2.04 FABRICATION

A.
B.
C.
D
E.

F.

Form sections true to shape, accurate in size, square, and free from distortion or defects.
Form pieces in longest possible lengths.
Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners.

Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

Fabricate corners from one piece with minimum 18-inch (450 mm) long legs; seam for rigidity,
seal with sealant.

Fabricate flashings to allow toe to extend 2 inches (50 mm) over roofing gravel. Return and
brake edges.

2.05 GUTTERS AND DOWNSPOUTS

A.

B.
C.
D

E.

Gutters: SMACNA (ASMM) Rectangular profile.
Downspouts: Rectangular profile.
Gutters and Downspouts: Size indicated on drawings.

Accessories: Profiled to suit gutters and downspouts.

1. Anchorage Devices: In accordance with SMACNA (ASMM) requirements.
2. Gutter Supports: Brackets.

3. Downspout Supports: Brackets.

Seal metal joints.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.
C.

Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted.

Apply plastic cement compound between metal flashings and felt flashings.

Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

Secure gutters and downspouts in place with concealed fasteners.
END OF SECTION 076200
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SECTION 079200
JOINT SEALANTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Spray-applied joint sealants.
Nonsag gunnable joint sealants.
Self-leveling pourable joint sealants.
Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A.

B.

Section 016116 - Volatile Organic Compound (VOC) Content Restrictions: Additional
requirements for sealants and primers.

Section 092116 - Gypsum Board Assemblies: Sealing acoustical and sound-rated walls and
ceilings.

1.03 REFERENCE STANDARDS

A.

B.

G.

H.

ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer; 2015 (Reapproved 2022).

ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018
(Reapproved 2022).

ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems; 2023.

ASTM C1193 - Standard Guide for Use of Joint Sealants; 2025.
ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2022.

ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-
Applied Sealants; 2023.

SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).

1.04 SUBMITTALS

A.
B.

C.

D.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Submit manufacturer's technical datasheets for each product to be used; include

the following:

1. Physical characteristics, including movement capability, VOC content, hardness, cure
time, and color availability.

2.  List of backing materials approved for use with the specific product.

3. Backing material recommended by sealant manufacturer.

4. Substrates that product is known to satisfactorily adhere to and with which it is compatible.

5.  Substrates the product should not be used on.

Color Cards for Selection: Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

Preconstruction Laboratory Test Reports: Submit at least four weeks prior to start of
installation.

1.05 QUALITY ASSURANCE

A

Preconstruction Laboratory Testing: Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing: In accordance with ASTM C794.

2. Compatibility Testing: In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.
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4. Deliver sufficient samples to manufacturer for testing.
5. Report manufacturer's recommended corrective measures, if any, including primers or
techniques not indicated in product data submittals.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Spray-Applied Sealants:
1.  Substitutions: See Section 016000 - Product Requirements.

B. Self-Leveling Sealants:

Adhesives Technology Corporation: www.atcepoxy.com/#sle.

Bostik Inc: www.bostik-us.com/#sle.

Dayton Superior Corporation: www.daytonsuperior.com/#sle.

Dow: www.dow.com/#sle.

Tremco Commercial Sealants & Waterproofing: www.tremcosealants.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:
1.  Exterior Joints:
a. Seal the following joints:
1) Joints between doors, windows, and other frames or adjacent construction.
2) Joints between different exposed materials.
2. Interior Joints:
a. Seal the following joints:
1)  Joints between door frames and window frames and adjacent construction.
3. Do Not Seal:
a. Intentional weep holes in masonry.
b. Joints indicated to be covered with expansion joint cover assemblies.
c. Joints where sealant installation is specified in other sections.

U

B. Type __ - Exterior Joints: Use nonsag nonstaining silicone sealant, unless otherwise
indicated.
C. Type - Interior Joints: Use nonsag polyurethane sealant, unless otherwise indicated.

2.03 JOINT SEALANTS - GENERAL

A. Sealants and Primers: Provide products with acceptable levels of volatile organic compound
(VOC) content; see Section 016116.

B. Sealants and Primers: Provide products having lower volatile organic compound (VOC)
content than indicated in SCAQMD 1168.

C. Colors: To match adjacent materials, submit to Architect.
2.04 NONSAG JOINT SEALANTS

A. Type ___ - Nonstaining Silicone Sealant: ASTM C920, Grade NS, Uses M, A, G, and O; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability: Plus and minus 35 percent, minimum.
2. Nonstaining to Porous Stone: Nonstaining to light-colored natural stone when tested in
accordance with ASTM C1248.
3. Dirt Pick-Up: Reduced dirt pick-up compared to other silicone sealants.

B. Type - Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single or multi-
component; not expected to withstand continuous water immersion or traffic.
1. Movement Capability: Plus and minus 50 percent, minimum.
2. Color: Match adjacent finished surfaces.
3. Color: To be selected by Architect from manufacturer's standard range.
4. Products:
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a. Mapei Corporation; Mapeflex P1 FT: www.mapei.com/#sle.

b. Sherwin-Williams Company; Stampede-1/-TX Polyurethane Sealant: www.sherwin-
williams.com/#sle.

c. Sika Corporation; Sikaflex-1A: usa.sika.com/#sle.

d. Tremco Commercial Sealants & Waterproofing; Dymonic 100:
www.tremcosealants.com/#sle.

e. W.R. Meadows, Inc; POURTHANE NS: www.wrmeadows.com/#sle.

f.  Substitutions: See Section 016000 - Product Requirements.

2.05 ACCESSORIES

A. Sealant Backing Materials, General: Materials placed in joint before applying sealants; assists
sealant performance and service life by developing optimum sealant profile and preventing
three-sided adhesion; type and size recommended by sealant manufacturer for compatibility
with sealant, substrate, and application.

B. Sealant Backing Rod, Closed-Cell Type:
1. Size: 25 to 50 percent larger in diameter than joint width.
2.  Products:
a. Nomaco, Inc; HBR: www.nomaco.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.

C. Sealant Backing Rod, Open-Cell Type:
1. Cylindrical flexible sealant backings complying with ASTM C1330 Type O.
2. Size: 25 to 50 percent larger in diameter than joint width.
3.  Products:
a. Nomaco, Inc; OCFoam: www.nomaco.com/#sle.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that joints are ready to receive work.

B. Verify that backing materials are compatible with sealants.
3.02 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.
C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

E. Do notinstall sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants: Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

END OF SECTION 079200
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SECTION 080671
DOOR HARDWARE SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Preliminary schedule of door hardware sets for swinging, overhead, and other door types as
indicated on drawings.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware: Requirements to comply with in coordination with this
section.

1.03 REFERENCE STANDARDS
A. BHMA (CPD) - Certified Products Directory; Current Edition.
BHMA A156.3 - Exit Devices; 2025.
BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.
BHMA A156.13 - Mortise Locks and Latches; 2022.
BHMA A156.18 - Standard for Materials and Finishes; 2020.
F. DHI (H&S) - Sequence and Format for the Hardware Schedule; 2019.
1.04 PROJECT INFORMATION

A. Project Name: MTE Green Line Stacker.
1. Location: Neopit, WI.

B. Architect: Thrive Architects.
1. Location: Waukesha, WI.
2. Phone Number: 833-380-6180.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Only manufacturers listed in Door Hardware Schedule or Section 087100 are considered
acceptable, unless noted otherwise.

mo o

B. Obtain each type of door hardware as indicated from a single manufacturer and single supplier.
C. Manufacturer's Abbreviations: Coordinate with manufacturers listed in Section 087100.
2.02 DESCRIPTION

A. Door hardware sets provided represent the design intent, they are only a guideline and should
not be considered a detailed or complete hardware schedule.

1. Provide door hardware item(s) as required for similar purposes, even when item is not
listed for a door in Door Hardware Schedule.

2.  Door hardware supplier is responsible for providing proper size and hand of door for
products required in accordance with Door Hardware Schedule and as indicated on
drawings.

3. Quantities listed are for each Pair (PR) of doors, or for each Single (SGL) door, as
indicated in hardware sets.

2.03 LOCK FUNCTION CODES

A. Function Codes for Cylindrical Locks: Complying with BHMA A156.5.
1. Code F75; Passage: Latch retracted by knobs/levers at all times.
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2. Code F76; Privacy Lock: Outside knob/lever locked by pushbutton on inside knob/lever.
Rotating inside knob/lever or closing door releases/unlocks button. Emergency release in
outside knob/lever.

3. Code F82; Entry Lock: Push button locking. Button on inside locks outside knob/lever
until unlocked by key or by rotating the inside knob/lever. Inside knob/lever always free.
Deadlocking latch bolt.

4. Code F86; Storeroom Lock: Outside knob/lever always locked/rigid. Latchbolt retracted
by key in outside knob/lever or by rotating inside knob/lever. Inside knob/lever always free.
Deadlocking latchbolt.

B. Function Codes for Mortise Locks: Complying with BHMA A156.13.

1. Code F01; Passage/Closet Latchset: Latch bolt by knobs at all times.

2. Code F02; Privacy Lock: Latch bolt by knobs, deadbolt by turn inside or emergency key
outside.

3. Code F04: Entry/Office Lock: Deadlocking latch bolt by knobs except when outside knob
is locked by buttons in face (edge), then by key outside.

4. Code FO7; Storeroom/Exit Lock: Deadlocking latch bolt by inside knob or key outside.
Outside knob rigid.

C. Function Codes for Exit Devices: Complying with BHMA A156.3.
2.04 FINISHES

A. Finishes: Complying with BHMA A156.18.
1.  Code 626: Satin chromium plated over nickel, with brass or bronze base material (former
US equivalent US26D).

PART 3 EXECUTION
3.01 DOOR HARDWARE SCHEDULE

A. Organize listing of door hardware components within each hardware set in compliance with 10-
Part scheduling sequence indicated in DHI (H&S), unless otherwise indicated.

3.02 HARDWARE SET# ___: "EXTERIOR DOORS"
A. For use on Door Number(s): 100A, 100D, 101A,104B, 106A.
B. Provide for each Single (SGL) door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 each HINGE 5BB14.5X 4.5 652 IVE

1EA ENTRY LOCK COORDINATE WITH OWNER 626 SCH
1EA CLOSER 4040XP LCN
1EA SILENCER SR64 GRY IVE

1EA THRESHOLD 425 ALUM NGP
1EA JAMB SEAL 700S NGP
1EA SWEEP 675 NGP
1EA RAIN DRIP 16AD ALUM NGP

3.03 HARDWARE SET # 01: "STACKER TO BREAKROOM"
A. For use on Door Number(s): 104.
B. Provide for each Single (SGL) door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 Each HINGE 5BB1 4.5 X 4.5 652 IVE
1Each F17 MORTISE LOCK L9056HD 17A L583-363 626 SCH
1 Each PERMANENT CORE OWNER SUPPLIED 626 BAS
1 Each WALL STOP WS407CVX 630 IVE
1 Each KICK PLATE 8400 10' X 2' LDW 630 IVE
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3 Each SILENCER SR64 GRY IVE

3.04 HARDWARE SET # ___: "STORE ROOM"
A. For use on Door Number(s): 103.
B. Provide for each Single (SGL) door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 Each HINGE 5BB14.5X4.5 652 IVE
1 Each F86 STOREROOM LOCK L9080HD 626 SCH
1 Each PERMANENT CORE OWNER SUPPLIED 626 BAS
1 Each OH STOP 410S 630 IVE
1 Each SURFACE CLOSER 4011 689 LCN
1 Each MOUNTING PLATE  4010-18 689 LCN
1 Each KICK PLATE 8400 10' X 2' LDW 630 IVE
1 Each SILENCER SR64 GRY IVE

END OF SECTION 080671
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SECTION 081113
HOLLOW METAL DOORS AND FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Non-fire-rated hollow metal doors and frames.
Hollow metal frames for wood doors.
Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS

A.
B.

Section 087100 - Door Hardware.
Section 099123 - Interior Painting: Field painting.

1.03 REFERENCE STANDARDS

A
B.

C.

l.
1.04 SU

A.

B.

C.

ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings
for Steel Doors and Frames; 2025.

ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2024.

ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors
and Frames; 2024.

ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

BMITTALS

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 PERFORMANCE REQUIREMENTS

A.

Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet: Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility: Comply with ICC A117.1 and ADA Standards.
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B. Combined Requirements: If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish: Factory primed and field finished.

B. Exterior Doors: Thermally insulated.
1. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).
a. Level 1 - Standard-duty.
b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness: 20 gauge, 0.032 inch (0.8 mm), minimum.
Door Thickness: 1-3/4 inches (44.5 mm), nominal.
Top Closures for Outswinging Doors: Flush with top of faces and edges.
Door Face Sheets: Flush.
Weatherstripping: Refer to Section 087100.
Door Finish: Factory primed and field finished.

nterior Doors, Non-Fire-Rated:

Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).

a. Level 1 - Standard-duty.

b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.

d. Door Face Metal Thickness: 20 gauge, 0.032 inch (0.8 mm), minimum.

2.  Door Thickness: 1-3/4 inches (44.5 mm), nominal.

3. Door Face Sheets: Flush.

4. Door Finish: Factory primed and field finished.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Frame Finish: Factory primed and field finished.

o5 ook owbd

C. Exterior Door Frames: Full profile/continuously welded type.
1.  Weatherstripping: Separate, see Section 087100.

D. Interior Door Frames, Non-Fire Rated: Full profile/continuously welded type.
PART 3 EXECUTION
3.01 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Coordinate frame anchor placement with wall construction.
C. Install door hardware as specified in Section 087100.
END OF SECTION 081113
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SECTION 083613
SECTIONAL DOORS - OVERHEAD DOOR

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Overhead sectional steel doors.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants: Sealing joints between frames and adjacent construction.
B. Section 087100 - Door Hardware: Lock cylinders.

C. Section 260533.13 - Conduit for Electrical Systems: Conduit from electric circuit to operator
and from operator to control station, and empty conduit from control units to door operator.

D. Section 260583 - Wiring Connections.

1.03 REFERENCE STANDARDS
A. ITS (DIR) - Directory of Listed Products; Current Edition.
B. UL (DIR) - Online Certifications Directory; Current Edition.

C. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Submit manufacturer's standard literature showing materials and details of
construction and finish. Include data on electrical operation.

C. Shop Drawings: Indicate rough and actual opening dimensions, anchorage methods, hardware

locations, and installation details.

D. Samples: Two panel samples or color chips, 4 inches long (102 mm long), illustrating shape,
color, and finish texture.

E. Manufacturer's Installation Instructions: Indicate installation sequence and installation,
adjustment, and alignment procedures.

F. Manufacturer's qualification statement.
G. Installer's qualification statement.

H. Operation and Maintenance Data: Indicate modes of operation, lubrication requirements and
frequency, and periodic adjustments required.

I.  Specimen warranty.
J. Executed warranty.

K. Project Record Documents: Include as-built electrical diagrams for electrical operation and
connection to fire alarm system.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum 5 years of documented experience.

B. Installer Qualifications: Company specializing in performing work of type specified and with
minimum 3 years of documented experience.

C. Comply with applicable code for motor and motor control requirements.

D. Products Requiring Electrical Connection: Listed and classified by ITS (DIR), UL (DIR), or
testing firm acceptable to authorities having jurisdiction.

1.06 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
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B. Manufacturer Warranty: Provide manufacturer warranty for counterbalance shaft assembly for
years indicated under individual doors. Complete forms in Owner's name and register with
manufacturer.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Overhead Door Corporation: www.overheaddoor.com/#sle.
1.  Substitutions: See Section 016000 - Product Requirements.

2.02 OVERHEAD SECTIONAL STEEL DOORS

A. Sectional Warehouse Doors: Overhead Door Corporation; Model 404.
1. Panels: Steel construction with exterior sheet, interior sheet, and core reinforcement.

2. Width: feet inches ( m).

3. Height: feet inch ( m).

4. Mounting: Surface mounted on interior of building.

5. Opening Speed: Door to operate at variable speed of 6 to 12 inches (152 to 305 mm) per
second.

6. Closing Speed: Door to operate at variable speed of 6 to 12 inches (152 to 305 mm) per
second.

7. Operation Cycles: Capable of operating for minimum 10,000 cycles. One operation cycle
is complete when door is opened from closed position to fully open position and returned
to closed position.

8. Available Warranty:

a. Door Only: One year.

9. Panel Material: 24 gauge, 0.024 inch (0.610 mm) galvanized steel.

Panel Thickness: 2 inches (51 mm).

Joint Profile: Tongue and groove.

Section Height: 19 inches (483 mm).

Insulation: Expanded polystyrene.

1) Panel R-value (RSl-value): 7.64 (1.35).

2) Interior Backer: Not required.

Exterior Surface Profile: Ribbed.

Lites: Not required.

. Exterior Finish: White smooth.

10. Locking Options to Include: Slide lock.

a. Lock Locations: Both jambs.

11. Weatherstripping and Seals: Required.

12. Tracks: Constructed of steel with members fully bolted together.
a. Size: 2inches (51 mm).
b. Finish: Mill finish.

13. Brackets: Steel to support counterbalance and curtain.
a. Finish: Hot-dip galvanized.

14. Springs: Rated for 10,000 cycles.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

Qo oo
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B. Verify electric power is available and meets manufacturer's requirements.
3.02 PREPARATION

A. Prepare opening to permit correct installation of door unit to perimeter air and vapor barrier
seal.

B. Apply primer to wood frame.
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3.03 INSTALLATION
A. Install door unit assembly in accordance with manufacturer's instructions.
B. Anchor assembly to wall construction and building framing without distortion or stress.

C. Securely brace door tracks suspended from structure. Secure tracks to structural members
only.

D. Fit and align door assembly including hardware.

E. Coordinate installation of electrical service. Complete power and control wiring from disconnect
to unit components.

F. Install perimeter trim.
3.04 TOLERANCES
A. Maximum Variation from Plumb: 1/16 inch (1.5 mm).
B. Maximum Variation from Level: 1/16 inch (1.5 mm).
C. Longitudinal or Diagonal Warp: Plus or minus 1/8 inch in 10 feet (3 mm in 3 m) straight edge.
D. Maintain dimensional tolerances and alignment with adjacent work.
3.05 ADJUSTING
A. Adjust door assembly for smooth operation and full contact with weatherstripping.

B. Confirm operation is in accordance with manufacturer's instructions with present field
representative. ldentify adjustments to door assembly.

3.06 CLEANING
A. See Section 017000 - Execution and Closeout Requirements for additional requirements.
B. Clean doors and frames.
C. Remove temporary labels and visible markings.
3.07 PROTECTION
A. Protect installed products from damage until Date of Substantial Completion.

B. Do not permit construction traffic through overhead door openings after adjustment and
cleaning.

END OF SECTION 083613
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SECTION 087100

DOOR HARDWARE
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Hardware for wood, aluminum, hollow metal,and __ doors.

B. Lock cylinders for doors that hardware is specified in other sections.
C. Thresholds.
D. Weatherstripping and gasketing.
1.02 RELATED REQUIREMENTS
A. Section 062000 - Finish Carpentry: Wood door frames.
Section 080671 - Door Hardware Schedule: Schedule of door hardware sets.
Section 081113 - Hollow Metal Doors and Frames.
Section 081213 - Hollow Metal Frames.
Section 083613 - Sectional Doors: Door hardware, except cylinders.
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Section 102600 - Wall and Door Protection: Door and frame protection.
1.03 REFERENCE STANDARDS

ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
BHMA A156.1 - Standard for Butts and Hinges; 2021.

BHMA A156.2 - Bored and Preassembled Locks and Latches; 2022.
BHMA A156.4 - Door Closers and Pivots; 2024.

BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.

BHMA A156.6 - Standard for Architectural Door Trim; 2021.

BHMA A156.7 - Template Hinge Dimensions; 2022.

BHMA A156.8 - Door Controls - Overhead Stops and Holders; 2021.
BHMA A156.13 - Mortise Locks and Latches; 2022.

BHMA A156.16 - Standard for Auxiliary Hardware; 2023.

BHMA A156.21 - Thresholds; 2025.

BHMA A156.22 - Standard for Gasketing; 2021.

ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

O. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is
installed on.

ZErx«-"Ie@MTmMUoOow®S>

B. Keying Requirements Meeting:
1.  Schedule meeting at project site prior to Contractor occupancy.
2. Attendance Required:
a. Contractor.

b. Owner.
c. Owner's Security Consultant.
3. Agenda:
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a. Establish keying requirements.
b. Verify locksets and locking hardware are functionally correct for project requirements.
c. Verify that keying and programming complies with project requirements.
d. Establish keying submittal schedule and update requirements.

4. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review
of door hardware keying system including, but not limited to, the following:

5. Record minutes and distribute copies within two days after meeting to participants, with
two copies to Architect, Owner, participants, and those affected by decisions made.

6. Deliver established keying requirements to manufacturers.

1.05 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Manufacturer's catalog literature for each type of hardware, marked to clearly
show products to be furnished for this project, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule: Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.

1.  Prepared by or under supervision of Architectural Hardware Consultant (AHC).
2. Provide complete description for each door listed.

Manufacturer's qualification statement.
Installer's qualification statement.
Supplier's qualification statement.

@ mm o

Project Record Documents: Record actual locations of concealed equipment, services, and
conduit.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code
to match door hardware schedule.

1.07 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer's Warranty: Provide warranty against defects in material and workmanship for
period indicated. Complete forms in Owner's name and register with manufacturer.
1. Closers: Five years, minimum.
2. Locksets and Cylinders: Three years, minimum.
3.  Other Hardware: Two years, minimum.

PART 2 PRODUCTS
2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.

C. Provide door hardware products that comply with the following requirements:
1.  Applicable provisions of federal, state, and local codes.
2. Accessibility: ADA Standards and ICC A117.1.
3. Applicable provisions of NFPA 101.

2.02 HINGES
A. Manufacturers:
1. McKinney; an Assa Abloy Group company; : www.assaabloydss.com/#sle.

2. D&D Technologies USA, Inc; SureClose ConcealFit: www.ddtech.com/#sle.
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7.
8.

Hager Companies; : www.hagerco.com/#sle.

Pamex, Inc; Hinges: www.pamexinc.com/#sle.

BEST, dormakaba Group; . www.bestaccess.com/#sle.

Studco Building Systems; EZConcept RocYork Concealed Hinges :
www.studcosystems.com/#sle.

Waterson Corp; Self-Closing Hinge, Model . www.watersonusa.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

B. Hinges: Comply with BHMA A156.1, Grade 1.

1.

2.
3.

Butt Hinges: Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.

Provide hinges on every swinging door.

Provide following quantity of butt hinges for each door:

a. Doors From 60 inches (1.5 m) High up to 90 inches (2.3 m) High: Three hinges.

2.03 CYLINDRICAL LOCKS
A. Manufacturers:

1.

abkwn

w
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Corbin Russwin, Sargent, or Yale; an Assa Abloy Group company;
www.assaabloydss.com/#sle.

BEST, dormakaba Group; 8K Series: www.bestaccess.com/#sle.

dormakaba; Commercial Hardware QCL200 Series: www.dormakaba.com/#sle.
Hager Companies; : www.hagerco.com/#sle.

Marks USA, a subsidiary of NAPCO Security Technologies, Inc:
www.marksusa.com/#sle.

Pamex, Inc; Cylindrical Locks: www.pamexinc.com/#sle.

Schlage, an Allegion brand; : www.allegion.com/us/#sle.

Substitutions: See Section 016000 - Product Requirements.

ylindrical Locks (Bored): Comply with BHMA A156.2, Grade 1, 4000 Series.

Bored Hole: 2-1/8 inch (54 mm) diameter.

Latchbolt Throw: 1/2 inch (12.7 mm), minimum.

Backset: 2-3/4 inch (70 mm) unless otherwise indicated.

Strikes: Provide manufacturer's standard strike for each latchset or lockset with strike box
and curved lip extending to protect frame in compliance with indicated requirements.

a. Finish: To match lock or latch.

2.04 DOOR PULLS AND PUSH PLATES
A. Manufacturers:

3.

Rockwood; an Assa Abloy Group company; : www.assaabloydss.com/#sle.
Forms+Surfaces; . www.forms-surfaces.com/#sle.
Hager Companies; . www.hagerco.com/#sle.

Hiawatha, Inc, division of Activar Construction Products Group, Inc;
www.activarcpg.com/hiawatha/#sle.

Pamex, Inc; Door Pulls and Push Plates: www.pamexinc.com/#sle.
Trimco; . www.trimcohardware.com/#sle.

Substitutions: See Section 016000 - Product Requirements.

oor Pulls and Push Plates: Comply with BHMA A156.6.

Pull Type: Straight, unless otherwise indicated.

Push Plate Type: Flat, with square corners, unless otherwise indicated.
a. Edges: Beveled, unless otherwise indicated.

Material: Aluminum, unless otherwise indicated.

2.05 CLOSERS
A. Manufacturers; Surface Mounted:

1.
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Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group company;
www.assaabloydss.com/#sle.

Hager Companies; : www.hagerco.com/#sle.

LCN, an Allegion brand; : www.allegion.com/us/#sle.

Pamex, Inc; Closers: www.pamexinc.com/#sle.

Substitutions: See Section 016000 - Product Requirements.

B. Closers: Comply with BHMA A156.4, Grade 1.
1. Type: Surface mounted to door.
2. Provide door closer on each exterior door.

2.06 OVERHEAD STOPS AND HOLDERS

A. Manufacturers:
1. Rixson or Sargent; an Assa Abloy Group company; : www.assaabloydss.com/#sle.
2. Glynn-Johnson, an Allegion brand; . www.allegion.com/us/#sle.
3. Pamex, Inc; Overhead Stops and Holders: www.pamexinc.com/#sle.
4. Substitutions: See Section 016000 - Product Requirements.

B. Overhead Stops and Holders (Door Checks): Comply with BHMA A156.8, Grade 1.
1. Provide stop for every swinging door, unless otherwise indicated.

2.07 KICK PLATES

A. Manufacturers:
1. Hiawatha, Inc, an Activar Construction Products Group company;
www.activarcpg.com/hiawatha/#sle.
2. lves, an Allegion brand; : www.allegion.com/us/#sle.
3. Standard Metal Hardware Manufacturing Ltd; Door Plates: www.smhardware.com/#sle.
4.  Trimco; . www.trimcohardware.com/#sle.
5.  Substitutions: See Section 016000 - Product Requirements.

B. Kick Plates: Provide along bottom edge of push side of every door with closer, except
aluminum storefront and glass entry doors, unless otherwise indicated.
1. Size: 8inch (203 mm) high by 2 inch (51 mm) less door width (LDW) on push side of
door.

2.08 WALL STOPS

A. Manufacturers:

1.  Rockwood; an Assa Abloy Group company; : www.assaabloydss.com/#sle.

2.  Hager Companies; : www.hagerco.com/#sle.

3. Hiawatha, Inc, division of Activar Construction Products Group, Inc;
www.activarcpg.com/hiawatha/#sle.
Pamex, Inc; Wall Stops: www.pamexinc.com/#sle.
Standard Metal Hardware Manufacturing Ltd; Wall Stops: www.smhardware.com/#sle.
Trimco; . www.trimcohardware.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

B. Wall Stops: Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Type: Bumper, concave, wall stop.
2.  Material: Aluminum housing with rubber insert.

2.09 THRESHOLDS
A. Manufacturers:

o0k
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1. Dunbarton Corporation; : www.dunbarton.com/#sle.

2.  Pemko; an Assa Abloy Group company; : www.assaabloydss.com/#sle.
3. Hager Companies; . www.hagerco.com/#sle.

4 National Guard Products, Inc; : www.ngpinc.com/#sle.
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Reese Enterprises, Inc; . www.reeseusa.com/#sle.
Zero International, Inc; . www.zerointernational.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

5
6
7
Thresholds: Comply with BHMA A156.21.

1. Provide threshold at each exterior door, unless otherwise indicated.
2. Type: Flat surface.

3 Material: Aluminum.

4. Threshold Surface: Fluted horizontal grooves across full width.

5.  Field cut threshold to profile of frame and width of door sill for tight fit.
6. Provide non-corroding fasteners at exterior locations.

2.10 WEATHERSTRIPPING AND GASKETING
A. Manufacturers:

1. Dunbarton Corporation; : www.dunbarton.com/#sle.

2. Pemko; an Assa Abloy Group company; : www.assaabloydss.com/#sle.
3. Hager Companies; . www.hagerco.com/#sle.

4. National Guard Products, Inc; : www.ngpinc.com/#sle.

5. Reese Enterprises, Inc; . www.reeseusa.com/#sle.

6. Zero International, Inc; : www.zerointernational.com/#sle.

7. Substitutions: See Section 016000 - Product Requirements.

B. Weatherstripping and Gasketing: Comply with BHMA A156.22.
1.  Head and Jamb Type: Adjustable.
2. Door Sweep Type: Encased in retainer.
3. Material: Aluminum, with brush weatherstripping.
4. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of door
pairs, unless otherwise indicated.
5.  Provide door bottom sweep on each exterior door, unless otherwise indicated.

2.11 FIRE DEPARTMENT LOCK BOX

A. Manufacturers:
1.  Knox Company; Knox-Box Rapid Entry System, : www.knoxbox.com/#sle.

B. Fire Department Lock Box:
1.  Capacity: Holds 10 keys.
2. Finish: Manufacturer's standard dark bronze.

2.12 FINISHES

A. Finishes: Identified in Section 08 0671 - Door Hardware Schedule.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames
are properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Use templates provided by hardware item manufacturer.

C. Door Hardware Mounting Heights: Distance from finished floor to center line of hardware item.
As indicated in following list; unless noted otherwise in Door Hardware Schedule or on
drawings.

D. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.
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3.03 FIELD QUALITY CONTROL

A. Perform field inspection and testing under provisions of Section 014000 - Quality
Requirements.

3.04 ADJUSTING
A. Adjust work under provisions of Section 017000 - Execution and Closeout Requirements.
B. Adjust hardware for smooth operation.
C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.
3.05 CLEANING

A. Clean finished hardware in accordance with manufacturer's written instructions after final
adjustments have been made.

B. Clean adjacent surfaces soiled by hardware installation.

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional
cost.

D. See Section 017419 - Construction Waste Management and Disposal for additional
requirements.

3.06 PROTECTION

A. Protect finished Work under provisions of Section 017000 - Execution and Closeout
Requirements.

B. Do not permit adjacent work to damage hardware or finish.
END OF SECTION 087100
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SECTION 087123
COMMERCIAL DOOR OPERATORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Operators for sectional overhead doors.

1.02 RELATED REQUIREMENTS

A.
B.

Section 260583 - Wiring Connections.
Section 281000 - Access Control.

1.03 REFERENCE STANDARDS

A.
B.

C.

G.

ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring
Code or Reference Standard.

NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

UL (DIR) - Online Certifications Directory; Current Edition.

UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

UL 864 - Control Units and Accessories for Fire Alarm Systems; Current Edition, Including All
Revisions.

1.04 SUBMITTALS

A
B.
C.

See Section 013000 - Administrative Requirements for submittal procedures.
Product Data: Provide data on system components, sizes, features, and finishes.

Shop Drawings:

1. Indicate layout and dimensions, including details of head, jamb, sill conditions, elevations,
components, anchors, materials, and finishes.

2. Identify installation tolerances required, assembly conditions, routing of service lines and
conduit, and locations of operating components and boxes.

PART 2 PRODUCTS
2.01 POWER DOOR OPERATIONS - GENERAL

A.

w

Electrically Operated or Controlled Hardware: Provide necessary power supplies, relays, and
interfaces as required for proper operation; provide wiring between control components and to
building power connection. Comply with NFPA 70.

Comply with applicable local building codes for egress requirements.

Comply with NFPA 101 and requirements of authorities having jurisdiction; provide units
selected for actual door weight and for light and heavy traffic unless otherwise indicated on
drawings.

Exterior Doors: Minus 20 to plus 140 degrees F (Minus 29 to plus 60 degrees C).

1. Provide equipment suitable for ambient operating temperature range of minus 20 to plus
140 degrees F (minus 29 to plus 60 degrees C).

2. Provide units capable of operating, closing, and holding doors closed under positive and
negative differential pressure; if necessary, provide power closing.

System Integration: Integrate operator functionality with other systems as required for complete
working installation. See Section 281000.
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2.02 OPERATORS FOR SECTIONAL OVERHEAD DOORS
A. Door Operator: Heavy duty.

1.

2

Electric Motor: UL (DIR) listed with automatic thermal reset overload.
Rating: 1/2 hp.
Phase: Single phase.
Construction: Open drip proof.
Reduction: Worm gear in oil bath.
Duty Cycle: Heavy usage, up to 60 cycles per hour under large constant load.
Brake: DC-disc type with selected progressive braking for smooth stopping.
Clutch: Adjustable torque limiter.
Limit System: Magnetic type providing absolute positioning with push-to-set and
remote setting capabilities. Remain synchronized with door during manual operation
and supply power interruptions.
Control System: Microprocessor-based with relay motor controls on single board. System
incorporates 16-character LCD monitoring and reporting on variety of operating
conditions.
a. Delay-on-reverse operating protocol.
b. Maximum run timers in both directions of travel that limit motor run time.
c. Provisions for connection of entrapment devices, including photo-eyes and sensing
edges.
Constant-contact close control action.
Provisions for connection of single-button control station.
Onboard open-close-stop control keys for local operation.
Trolley operators with inherent secondary reversal system.
Radio receiver, dual frequency cycling at 315 MHz and 390 MHz, capable of storing
250 single-button transmitters, with ability to add or delete transmitters individually
and store activating transmitter IDs.
Mounting:
Release:
a. Pull-and-hold mechanism with single cable operation and integrated interlock switch
on hoist units.
b. Provide manual door arm disconnect on trolley units.
Hoist: Chain hoist consists of chain pocket wheel, chain guard, and smooth hand chain.
Entrapment Protection: Electric sensing edge.
Control Accessories:
a. Operator Controls:
1) Push-button and key-operated control stations with open, close, and stop
buttons.
2) Interior location.
3) Surface-mounted.
b. Special Operation:
Vehicle detector operation.
Radio control operation.
Card reader control.
Commercial photo-eyes.
Timer close module for unattended timed door closing.
Auxiliary control inputs, safety inputs, timer hold input, and automatic door
closing feature with selectable time delay.
7) Commercial light package.
Auxiliary output module for up, down, and mid-stop limit status via several
auxiliary sets of microprocessor-controlled dry contacts. Provide outputs
configured using onboard keypad that activate when door moves up, down, or
both directions.
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B. Hazardous Location Door Operator: Heavy duty.
1.  Electric Motor: UL (DIR) listed.
a. Rating: 1/2 hp with ability to configure to voltage of 115 V.
b. Operator Environment: Type 7 for indoor use, as Class I; Division 1; Groups A, B, C,
D, E, F, or G in accordance with NFPA 70.
Reduction: Worm gear in oil bath.
Duty Cycle: Heavy usage, up to 60 cycles per hour under large constant load.
Brake: Provide dynamic braking for motor and electrical systems.
Clutch: Adjustable torque limiter.
Limit System: Rotary type with vernier adjustment, synchronize with door during
release operation. Incorporate intrinsically safe wiring.
2. Control System: Microprocessor-based with onboard configuration and diagnostic LEDs.
System capable of monitoring and reporting on variety of operating conditions.
Delay-on-reverse operating protocol.
Include maximum run timers in both directions of travel.
Provisions for connection of two-wire T2 monitored edge sensor.
Constant-contact close control action.
Provisions for connection of single- or three-button control station.
Onboard open-close-stop control keys for local operation.
g. Provisions for automatic door closure upon reaching open limit and completion of
adjustable time delay.
3. Mounting:
4. Release:
a. Pull-and-hold mechanism with single cable operation and integrated interlock switch.
b. Provide manual door arm disconnect on trolley units.
Hoist: Chain hoist consists of chain pocket wheel, chain guard, and smooth hand chain.
Entrapment Protection: Electric sensing edge in accordance with UL 325.
7.  Control Accessories:
a. Operator Controls:
1) Push-button-operated control stations with open, close, and stop buttons.
2) Interior location.
3) Surface-mounted.

@ ™~ooao
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C. Door Operator: Standard duty.

1. Electric Motor: UL (DIR) listed.

Rating: 1/2 hp.

Phase: Single phase.

Construction: Open drip proof.

Reduction: Auto-tension poly-V flex belt without adjustment capabilities.

Duty Cycle: Standard usage, up to 60 cycles per hour during peak usage periods.

Clutch: Adjustable friction disc.

Limit System: Magnetic type providing absolute positioning with push-to-set and

remote setting capabilities. Synchronize with door during manual operation and

supply power interruptions.

2. Control System: Microprocessor-based with relay motor controls on single board. System
incorporates 16-character LCD monitoring and reporting on variety of operating
conditions.

a. Delay-on-reverse operating protocol.

b. Maximum run timers in both directions of travel that limit motor run time.

c. Provisions for connection of entrapment devices, including photo-eyes and sensing
edges.

d. Constant-contact close control action.

e. Provisions for connection of single-button control station.

f.  Onboard open-close-stop control keys for local operation.

@0 o0 T
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g. Trolley operators with inherent secondary reversal system.

h. Radio receiver, dual frequency cycling at 315 MHz and 390 MHz, capable of storing
250 single-button transmitters, with ability to add or delete transmitters individually
and store activating transmitter IDs.

3. Mounting:

4. Release:

a. Pull-and-hold mechanism with single cable operation and integrated interlock switch.
b. Provide manual door arm disconnect on trolley units.

Hoist: Chain hoist consists of chain pocket wheel, chain guard, and smooth hand chain.
Entrapment Protection: Electric sensing edge.

7. Secondary Reversal:

a. Trolley Models: When clutch slips in close direction, operator reverses door to open
limit. For door and operator protection only and not intended for entrapment
protection.

b. Control system designed to accept optional unmonitored external reversing device.

8.  Control Accessories:

a. Operator Controls:

1) Push-button-operated control stations with open, close, and stop buttons.

2) Interior location.

3) Surface-mounted.

b. Special Operation:

Vehicle detector operation.
Radio control operation.
Card reader control.
Commercial photo-eyes.
Timer close module for unattended timed door closing.
Auxiliary control inputs, safety inputs, timer hold input, and automatic door
closing feature with selectable time delay.
7) Commercial light package.
Auxiliary output module for up, down, and mid-stop limit status via several
auxiliary sets of microprocessor-controlled dry contacts. Provide outputs
configured using onboard keypad that activate when door moves up, down, or
both directions.

2
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D. Door Operator: Medium duty.
1.  Electric Motor: UL (DIR) listed with automatic thermal reset overload.
Rating: 1/2 hp.
Phase: Single phase.
Construction: Open drip proof.
Reduction: Auto-tension poly-V flex belt without adjustment capabilities.
Duty Cycle: Medium usage, up to 15 cycles per hour.
Brake:
1)  Solenoid actuated band.
2) Optional on trolley models; standard on jackshaft and hoist models.
g. Limit System:
1)  Adjustable, linear; synchronized with door during release operation.
2) Limit activation by optical sensors.
2. Control System: Microprocessor-based with relay motor controls on single board. System
incorporates 16-character LCD to display system status.
a. Delay-on-reverse operating protocol.
b. Maximum run timers in both directions of travel that limit motor run time.
c. Provisions for connection of entrapment devices, including photo-eyes and sensing
edges.
d. Constant-contact close control action.
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e. Provisions for connection of single-button control station.
f.  Onboard open-close-stop control keys for local operation.
g. Trolley operators with inherent secondary reversal system.
3. Mounting:
4. Release:
a. Pull-and-hold mechanism with single cable operation and integrated interlock switch.
b. Provide manual door arm disconnect on trolley units.
Hoist: Chain hoist consists of chain pocket wheel, chain guard, and smooth hand chain.
Entrapment Protection: Electric sensing edge.
7.  Control Accessories:
a. Operator Controls:

1) Push-button-operated control stations with open, close, and stop buttons.

2) Interior location.

3) Surface-mounted.

b. Special Operation:

1) Radio control operation.

2) Commercial photo-eyes.

3) Timer close module for unattended timed door closing.

4)  Auxiliary output module for up, down, and mid-stop limit status via several
auxiliary sets of microprocessor-controlled dry contacts. Provide outputs
configured using onboard keypad that activate when door moves up, down, or
both directions.

2.03 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated on drawings. Enclose terminal lugs in terminal box sized in accordance
with NFPA 70.

B. Disconnect Switch: Factory mount disconnect switch on equipment; see section 26 0583.
2.04 ACCESSORIES AND SAFETY DEVICES

A. Timer to Close Module: Manufacturer's standard for products specified.
1. Timer: Selectable from 1 second to 5 minutes.
2. Output Rating: 3 A at 120 VAC, maximum.
3. Power Requirements:
a. 24 VDC via extension port.
b. Wire Size: 12 AWG, maximum, 20 AWG stranded, minimum.

B. Auxiliary Output Module: Manufacturer's standard for products specified.
1. Provide with integration to other devices.
2. Provide multiple relay contact points.

2

C. Timer Display: 24 VAC, 1 A, low-voltage conductor.
D. Monitored Edge Interface Module: Comply with UL 325. Manufacturer's standard for products
specified.
1. Utilize with other devices in order to use as primary safety device.
E. Radio Transmitters: Manufacturer's standard for products specified.
1. Set frequency to 312 MHz.
2. Provide button controls for determined functions.
F. External Receivers:
1. Single door with dual frequency.
a. 12VDC output.
b. Temperature Range: Minus 30 to plus 158 degrees F (Minus 34 to plus 70 degrees
C).

G. Bottom Sensors: Manufacturer's standard for products specified.
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1. Provide weathertight seal.
2. Reversing and auto-stop feature.

H. Safety Beams: Manufacturer's standard for products specified.
1. Comply with UL 325.
2.  Safety reversing sensor.

I.  Egress Switches: Manufacturer's standard for products specified.
1. Push-pull button: Surface-mounted.
2. Test Key Switch: Provide two keys.

J. Retro-Reflective Photo-Eye: Manufacturer's standard for products specified.
1. Comply with UL 325.
2.  NEMA 4X rated.
3. Polarized beam and high range.
4. Retro-reflective technology resilient to ambient light and infrared sensors.

K. Fire Sentinel: Manufacturer's standard for products specified.
120 VAC or 24 VDC for motorized or nonmotorized doors.
Battery backup.

Time delay on alarm.

Optional alarm on power loss.

Relay contact outputs.

Visual and audio alarm.

In accordance with UL 864 and NFPA 72.

. Compatible with operators complying with UL 325.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install equipment in accordance with manufacturer's instructions.
END OF SECTION 087123
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SECTION 089100
LOUVERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Louvers, frames, and accessories.

1.02 RELATED REQUIREMENTS

A

B.
C.

©

I o mm

l.
1.03 RE

A.

B.

F.

G.

Section 072500 - Weather Barriers: Sealing frames to water-resistive barrier installed on
adjacent construction.

Section 076200 - Sheet Metal Flashing and Trim.
Section 079200 - Joint Sealants: Sealing joints between frames and adjacent construction.

Section 230913 - Instrumentation and Control Devices for HVAC: Actuators for operable
louvers.

Section 230923 - Direct-Digital Control System for HVAC: Actuators for operable louvers.
Section 230943 - Pneumatic Control System for HVAC: Actuators for operable louvers.
Section 233100 - HVAC Ducts and Casings: Ductwork attachment to louvers.

Section 233300 - Air Duct Accessories: Fire/smoke dampers associated with exterior wall
louvers.

Section 233700 - Air Outlets and Inlets: Louvered penthouse.

FERENCE STANDARDS

AAMA 611 - Specification for Anodized Architectural Aluminum; 2024.

AMCA 511 - Certified Ratings Program Product Rating Manual for Air Control Devices; 2021,
with Editorial Revision (2022).

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

ASTM A666/A666M - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar; 2024.

ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

1.04 SUBMITTALS

A.
B.

C.

D.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Provide data describing design characteristics, maximum recommended air
velocity, design free area, materials and finishes.

Shop Drawings: Indicate louver layout plan and elevations, opening and clearance dimensions,
and tolerances; head, jamb and sill details; blade configuration, screens, blank-off areas
required, and frames.

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

A

Installer Qualifications: Company specializing in performing work of type specified and with at
least three years of documented experience.
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1.06 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Provide five year manufacturer's warranty against distortion, metal degradation, and connection
failures of louver components.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Louvers:
1. Airline Louvers; : www.airlinelouvers.com/#sle.
2. Airolite Company, LLC; : www.airolite.com/#sle.
3. American Warming and Ventilating; : www.awv.com/#sle.
4. Construction Specialties, Inc; Acoustical Louver: www.c-sgroup.com/#sle.
5. Industrial Louvers, Inc; : www.industriallouvers.com/#sle.
6. Substitutions: See Section 016000 - Product Requirements.

2.02 LOUVERS

A. Louvers: Factory fabricated and assembled, complete with frame, mullions, and accessories;
AMCA Certified in accordance with AMCA 511.

2.03 MATERIALS
A. Extruded Aluminum: ASTM B221 (ASTM B221M), alloy, temper.
B. Formed Aluminum: Formed sheet, ASTM B209/B209M, alloy, temper.
C. Steel Sheet: Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating.
D

Stainless Steel: ASTM A666/A666M, Type 304, soft temper, smooth surface, No. 4 brushed
finish.
2.04 FINISHES

A. Class | Natural Anodized Finish: AAMA 611 AA-M12C22A41 Clear anodic coating not less
than 0.7 mils (0.018 mm) thick.

B. Class | Color Anodized Finish: AAMA 611 AA-M12C22A42 Integrally colored anodic coating
not less than 0.7 mils (0.018 mm) thick.

C. Class | Color Anodized Finish: AAMA 611 AA-M12C22A44 Electrolytically deposited colored
anodic coating not less than 0.7 mils (0.018 mm) thick.

2.05 ACCESSORIES

A. Screens: Frame of same material as louver, with reinforced corners; removable, screw
attached; installed on inside face of louver frame.

B. Bird Screen: Interwoven wire mesh of steel, 14 gauge, 0.0641 inch (1.63 mm) diameter wire,
1/2 inch (13 mm) open weave, diagonal design.

C. Insect Screen: 18 x 16 size aluminum mesh.

o

Fasteners and Anchors: Galvanized steel.

E. Flashings: Of same material as louver frame, formed to required shape, single length in one
piece per location.

F. Head and Sill Flashings: See Section 076200.

G. Sealant for Setting Sills and Sill Flashing: Non-curing butyl type.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that prepared openings and flashings are ready to receive this work and opening
dimensions are as indicated on shop drawings.

MTE Green Line Stacker-

Archiectural 089100 - 2 Louvers



3.02 INSTALLATION
A. Install louver assembly in accordance with manufacturer's instructions.
B. Install louvers level and plumb.

C. Install flashings and align louver assembly to ensure moisture shed from flashings and
diversion of moisture to exterior.

D. Secure louver frames in openings with concealed fasteners.
3.03 ADJUSTING

A. Adjust operable louvers for freedom of movement of control mechanism. Lubricate operating
joints.

3.04 CLEANING
A. Strip protective finish coverings.
B. Clean surfaces and components.
END OF SECTION 089100
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SECTION 092116
GYPSUM BOARD ASSEMBLIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Metal stud wall framing.
B. Gypsum sheathing.
C. Gypsum wallboard.
D. Joint treatment and accessories.
1.02 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry: Building framing and sheathing.
B. Section 061000 - Rough Carpentry: Wood blocking product and execution requirements.

C. Section 079200 - Joint Sealants: Sealing acoustical gaps in construction other than gypsum
board or plaster work.

1.03 REFERENCE STANDARDS

A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

B. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board; 2004
(Reapproved 2020).

C. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood
Framing; 2003 (Reapproved 2017).

D. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2025.

E. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

F. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2024.
G. GA-216 - Application and Finishing of Gypsum Panel Products; 2024.
1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:
1. Provide data on gypsum board, accessories, and joint finishing system.

1.05 DELIVERY, STORAGE, AND HANDLING

A. See Section 017419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Store gypsum products and accessories indoors and keep above freezing. Elevate boards
above floor, on nonwicking supports, in accordance with manufacturer's recommendations.

PART 2 PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES
A. Provide completed assemblies complying with ASTM C840 and GA-216.
2.02 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:
1. American Gypsum Company; : www.americangypsum.com/#sle.
2. Georgia-Pacific Gypsum; : www.gpgypsum.com/#sle.
3. Gold Bond Building Products, LLC provided by National Gypsum Company; :

www.goldbondbuilding.com/#sle.
4. USG Corporation; : www.usg.com/#sle.
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5.  Substitutions: See Section 016000 - Product Requirements.
B. Gypsum Wallboard: Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application: Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Thickness:
a. Vertical Surfaces: 5/8 inch (16 mm).
b. Ceilings: 5/8 inch (16 mm).
C. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch (13 mm).
3. Edges: Tapered.

2.03 GYPSUM BOARD ACCESSORIES

A. Finishing Accessories: ASTM C1047, extruded aluminum alloy (6063 T5) or galvanized steel
sheet ASTM A924/A924M G90, unless noted otherwise.

1. Types: As detailed or required for finished appearance.

B. Beads, Joint Accessories, and Other Trim: ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.

1. Corner Beads: Low profile, for 90 degree outside corners.

C. Joint Materials: ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Joint Compound: Setting type, field-mixed.

D. Finishing Compound: Surface coat and primer, takes the place of skim coating.
E. Nails for Attachment to Wood Members: ASTM C514.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Studs: Space studs at 16 inches on center (at 406 mm on center).
1.  Extend partition framing to structure where indicated and to ceiling in other locations.

2. Partitions Terminating at Ceiling: Attach ceiling runner securely to ceiling track in
accordance with manufacturer's instructions.

B. Openings: Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.

3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated: Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.

C. Installation on Wood Framing: For rated assemblies, comply with requirements of listing
authority. For nonrated assembilies, install as follows:
1.  Single-Layer Applications: Screw attachment.

3.04 INSTALLATION OF TRIM AND ACCESSORIES
A. Control Joints: Place control joints consistent with lines of building spaces and as indicated.
B. Corner Beads: Install at external corners, using longest practical lengths.
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3.05 JOINT TREATMENT

A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 4: Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.
2. Level 3: Walls to receive textured wall finish.
3. Level 1: Fire-resistance-rated wall areas above finished ceilings, whether or not
accessible in the completed construction.

B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1.  Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).

C. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

END OF SECTION 092116
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SECTION 092300
GYPSUM PLASTERING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Gypsum plastering.
1.02 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry: Wood stud framing for plaster.
B. Section 092116 - Gypsum Board Assemblies: Metal stud framing and furring for plaster.
1.03 REFERENCE STANDARDS
A. ASTM C28/C28M - Standard Specification for Gypsum Plasters; 2010 (Reapproved 2020).
B. ASTM C206 - Standard Specification for Finishing Hydrated Lime; 2014 (Reapproved 2022).

C. ASTM C842 - Standard Specification for Application of Interior Gypsum Plaster; 2005
(Reapproved 2025).

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittals procedures.

B. Product Data: Provide data on plaster materials, characteristics, and limitations of products
specified.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Gypsum Plaster:
1. USG; : www.usg.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

2.02 GYPSUM PLASTER ASSEMBLIES

A. Interior Partitions: Provide completed assemblies with the following characteristics:
1. Acoustic Attenuation: STC of 45-49 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

2.03 PLASTER MATERIALS
A. Gypsum Neat Plaster: ASTM C28/C28M; fibered.

B. Ready-Mixed Gypsum Plaster: ASTM C28/C28M; mill-mixed type, requiring only the addition of
water.

C. Lime: ASTM C206, Type S; special finishing hydrated lime.

D. Ready-Mixed Finishing Plaster: Gypsum/Lime putty type, ASTM C28/C28M; mixture of
gauging plaster and lime.

E. Water: Clean, fresh, potable and free of mineral or organic matter that could adversely affect
plaster.

2.04 PLASTER MIXES
A. Ready-Mixed Plaster Materials: Mix in accordance with manufacturer's instructions.

B. Finish Coat for Troweled Finish: Lime putty with gypsum gauging plaster, mixed and
proportioned in accordance with ASTM C842.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that existing conditions are satisfactory before starting work.
B. Grounds and Blocking: Verify items within walls for other sections of work have been installed.
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3.02 PLASTERING
A. Apply gypsum plaster in accordance with ASTM C842 and manufacturer's instructions.
B. Thickness of Plaster including Finish Coat:
END OF SECTION 092300
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SECTION 099123
INTERIOR PAINTING

PART 1 GENERAL
1.01 RELATED REQUIREMENTS
A. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 055100 - Metal Stairs: Shop-primed items.
C. Section 099113 - Exterior Painting.
D. Section 321723 - Pavement Markings: Painted pavement markings.
1.02 REFERENCE STANDARDS

A. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

B. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
C. SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning; 2006.
1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g., "alkyd enamel").
2. MPI product number (e.g., MPI #47).
3. Cross-reference to specified paint system products to be used in project; include
description of each system.

C. Samples: Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in
size, illustrating range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label: Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials: Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.05 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Provide paints and finishes from the same manufacturer to the greatest extent possible.
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1. If a single manufacturer cannot provide specified products; minor exceptions will be
permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

2.02 PAINTS AND FINISHES - GENERAL

A.

Paints and Finishes: Ready-mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

2.03 PAINT SYSTEMS - INTERIOR

A. Paint |-OP - Interior Surfaces to be Painted, Unless Otherwise Indicated: Including gypsum
board and shop primed steel.
1. Two top coats and one coat primer.
2.04 PRIMERS
A. Primers: Provide the following unless other primer is required or recommended by

manufacturer of top coats.
1. Interior Drywall Primer Sealer.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

Verify that surfaces are ready to receive work as instructed by the product manufacturer.

Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

Test shop-applied primer for compatibility with subsequent cover materials.

Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces is below the following maximums:
1.  Gypsum Wallboard: 12 percent.

3.02 PREPARATION

A.
B.

m

Clean surfaces thoroughly and correct defects prior to application.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

Seal surfaces that might cause bleed through or staining of topcoat.
Gypsum Board: Fill minor defects with filler compound. Spot prime defects after repair.

Ferrous Metal:

1.  Solvent clean according to SSPC-SP 1.

2. Shop-Primed Surfaces: Sand and scrape to remove loose primer and rust. Feather edges
to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3.  Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning in accordance with SSPC-SP 6/NACE
No.3. Protect from corrosion until coated.
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3.03 APPLICATION

A.

B.

C.
D.

E.

Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

Apply each coat to uniform appearance in thicknesses specified by manufacturer.

Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A.

Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A
B.

Protect finishes until completion of project.
Touch-up damaged finishes after Substantial Completion.
END OF SECTION 099123
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SECTION 13 46 13
LIGHTNING PROTECTION FOR STRUCTURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Strike (air) terminals and interconnecting conductors.
B. Grounding and bonding for lightning protection.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems: Electrical system grounds.
B. Surge Protection for Wiring Systems: Specified in individual system requirements.
1.03 REFERENCE STANDARDS
A. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2023.
B. UL 96 - Lightning Protection Components; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination with Concrete Work: Coordinate embedding of lightning protection components in
concrete.

B. Coordination with Roofing Work: Ensure adequate attachment of strike terminals and
conductors without damage to roofing.

C. Preinstallation Meeting: Convene meeting at least at least two weeks prior to commencement
of work affected by lightning protection system requirements to discuss prerequisites and
coordination required by other installers; require attendance by representatives of installers
whose work will be affected.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate location and layout of air terminals, grounding electrodes, and
bonding connections to structure and other metal objects. Include terminal, electrode, and
conductor sizes, and connection and termination details.

1. Where conductors or grounds are to be embedded or concealed in other construction,
submit shop drawings at least 30 days prior to start of construction.

2. Include data on actual ground resistance determined by field measurement in accordance
with NFPA 780.

3. Include engineering analysis of equalization of potential to metal bodies within structure.

4. Include access panels, test holes, and disconnecting means for maintenance.

C. Product Data: Provide dimensions and materials of each component, indication of testing
agency listing, and installation instructions.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

m

Installation Certification: Submit copy of certification agency's approval.

F. Operation and Maintenance Data: Provide recommended inspection and testing plan, including
recommended intervals, to achieve periodic maintenance as recommended in NFPA 780;
provide customized plan reflecting actual installation configuration with specific installed
components identified.

G. Project Record Documents: Record actual locations of air terminals, grounding electrodes,
bonding connections, and routing of system conductors in project record documents.

1.06 QUALITY ASSURANCE
A. Maintain one copy of each referenced system design standard on site.

B. Manufacturer Qualifications: Company specializing in lightning protection equipment with
minimum three years documented experience.
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G.
H.

Designer Qualifications: Person or entity, employed by installer, who specializes in lightning
protection system design with minimum three years documented experience.

Installer Qualifications: Capable of providing specified certification of installed system.

Installer Qualifications: Company specializing in lightning protection system design with
minimum three years documented experience.

Field Quality Control Testing Agency Qualifications: Firm capable of and experienced in
grounding and bonding testing with documented experience and minimum of three project
references.

Products: Listed, classified, and labeled as suitable for purpose intended.

Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Lightning Protection Components:

1. Harger Lightning and Grounding; : www.harger.com/#sle.
2.  nVent ERICO; System 2000: www.nvent.com/#sle.

3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

2.02 LIGHTNING PROTECTION SYSTEM

A.

Lightning Protection System: Provide complete system complying with NFPA 780, including air

terminals, bonding, interconnecting conductors and grounding electrodes.

1. Provide system that protects:

a. Entire structure.

b. Open air areas within 100 feet of exterior walls at grade level.

c. Open air areas within building footprint.

Coordinate with other grounding and bonding systems specified.

3. Provide copper, bronze, or stainless steel components, except where aluminum is allowed
by NFPA 780.

4. Provide disconnecting means and access panels or similar devices to allow complete
periodic inspection and testing as described by NFPA 780 Annex D.

5. Provide system certified by Underwriters Laboratories or Lightning Protection Institute.

Strike Terminals: Provide strike (air) terminals on the following:

1.  Roofs.

2. Parapets.

3. Roof mounted equipment.

N

2.03 COMPONENTS

A
B.

mo o

F.

All Components: Complying with applicable requirements of UL 96.

Strike (Air) Terminals: Copper, solid with mechanical mounting bases suitable for metal roof
installations.

Grounding Rods: Solid copper.
Ground Plate: Copper.
Conductors: Copper cable.
Connectors and Splicers: Bronze.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
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3.02 INSTALLATION

A. Install in accordance with referenced system standards and as required for specified
certification.

B. Connect conductors using mechanical connectors or exothermic welding process; protect
adjacent construction elements and finishes from damage.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform visual inspection as specified in NFPA 780 as if this were a periodic follow-up
inspection.

C. Perform continuity testing as specified in NFPA 780 as if this were testing for periodic
maintenance.

D. Obtain services of specified certification agency to provide inspection and certification of
lightning protection system, including performance of other testing required by that agency.
END OF SECTION 13 46 13
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SECTION 23 0513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. General construction and requirements.
B. Applications.
C. Single phase electric motors.
D. Three phase electric motors.
1.02 RELATED REQUIREMENTS
A. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.
B. Section 23 09 13 - Instrumentation and Control Devices for HVAC

C. All electrical and temperature control wiring installation shall conform to the requirements of the
applicable electrical sections of these specifications.

1.03 REFERENCE STANDARDS
A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015 (Reaffirmed 2020).

B. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators;
2017.

C. NEMA MG 00001 - Motors and Generators; 2024.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide wiring diagrams with electrical characteristics and connection
requirements.

C. Test Reports: Indicate test results verifying nominal efficiency and power factor for three phase
motors larger than 1/2 horsepower.

D. Manufacturer's Installation Instructions: Indicate setting, mechanical connections, lubrication,
and wiring instructions.

E. Operation Data: Include instructions for safe operating procedures.

F. Maintenance Data: Include assembly drawings, bearing data including replacement sizes, and
lubrication instructions.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacture of electric motors and their
accessories, with minimum three years documented product development, testing, and
manufacturing experience.

B. Comply with NFPA 70.

C. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
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PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 GENERAL CONSTRUCTION AND REQUIREMENTS
A. Electrical Service: Refer to Section 26 05 83 for required electrical characteristics.

B. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.
3. Design for temperature rise in accordance with NEMA MG 00001 limits for insulation
class, service factor, and motor enclosure type.
4. Motors with frame sizes 254T and larger: Energy efficient type.

C. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

D. Wiring Terminations:

1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.
2.03 APPLICATIONS
2.04 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS
A. Starting Torque: Exceeding one fourth of full load torque.

B. Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset
overload protector.

2.05 SINGLE PHASE POWER - CAPACITOR START MOTORS
A. Starting Torque: Three times full load torque.
B. Starting Current: Less than five times full load current.

C. Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.06 THREE PHASE POWER - SQUIRREL CAGE MOTORS
A. Starting Torque: Between 1 and 1-1/2 times full load torque.

B. Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque: NEMA Design B
characteristics.

C. Insulation System: NEMA Class B or better.

D. Testing Procedure: In accordance with IEEE 112. Load test motors to determine free from
electrical or mechanical defects in compliance with performance data.

E. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of
cast iron or aluminum with steel inserts.

F. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged
provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours.
Calculate bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA
standard shaft extension. Stamp bearing sizes on nameplate.

G. Sound Power Levels: To NEMA MG 00001.

H. Nominal Efficiency: As indicated at full load and rated voltage when tested in accordance with
IEEE 112.
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I.  Nominal Power Factor: As indicated at full load and rated voltage when tested in accordance
with IEEE 112.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
C. Check line voltage and phase and ensure agreement with nameplate.
END OF SECTION 23 0513
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SECTION 23 05 17
SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Pipe sleeves.
1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified this
section.

1. Minimum three years experience.
1.04 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
PART 2 PRODUCTS
2.01 PIPE SLEEVES

A. Plastic or Sheet Metal: Pipe passing through interior walls, partitions, and floors, unless steel
or brass sleeves are specified below.
B. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Partitions, and Beam Flanges: 1 inch greater than external pipe diameter.
PART 3 EXECUTION
3.01 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.

C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,
joints, or connected equipment.

D. Provide sleeves when penetrating footings, floors, and walls. Seal pipe including sleeve
penetrations to achieve fire resistance equivalent to fire separation required.
1. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable
chloroprene inserts with mastic-sealed components.

E. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings.
Ensure flanges, union, and couplings for servicing are consistently provided.

END OF SECTION 23 0517
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Support and attachment components.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 05 50 00 - Metal Fabrications: Materials and requirements for fabricated metal
supports.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

D. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

E. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

F. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

G. UL (DIR) - Online Certifications Directory; Current Edition.

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5.  Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE
A. Comply with applicable building code.
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1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A.

General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of plumbing work.

2.  Provide products listed, classified, and labeled as suitable for the purpose intended, where
applicable.

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

4. Steel Components: Use corrosion resistant materials suitable for the environment where

installed.
a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
c. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

Prefabricated Trapeze-Framed Metal Strut Systems:

1. Strut Channel or Bracket Material:

2. Accessories: Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

Hanger Rods:

1.  Threaded zinc-plated steel unless otherwise indicated.

2. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports: 1/2 inch diameter.

Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

2. Steel: Use beam-ceiling clamps, beam clamps, machine bolts, or welded threaded studs.

3. Sheet Metal: Use sheet metal screws.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive support and attachment components.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

C.

D.
E.

F.

Project ID#: 2023-06-79-06442

Install products in accordance with manufacturer's instructions.

Provide independent support from building structure. Do not provide support from piping,
ductwork, conduit, or other systems.

Unless specifically indicated or approved by A/E, do not provide support from suspended
ceiling support system or ceiling grid.

Unless specifically indicated or approved by A/E, do not provide support from roof deck.

Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

Equipment Support and Attachment:
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1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3.  Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

G. Secure fasteners according to manufacturer's recommended torque settings.
H. Remove temporary supports.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION 23 05 29
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Vibration isolation requirements.
B. Vibration-isolated equipment support bases.
C. \Vibration isolators.
1.02 RELATED REQUIREMENTS
A. Section 23 05 29 - Hangers and Supports for HYAC Piping and Equipment.
1.03 REFERENCE STANDARDS

A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by
Referring Code or Reference Standard.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings - Vibration Isolation Systems:
1.  Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-
isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:
1.  Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

D. Equipment Isolation: As indicated on drawings.
2.02 VIBRATION ISOLATORS

A. General Requirements:
1.  Resilient Materials for Vibration Isolators: Oil, ozone, and oxidant resistant.

B. TYPE 5: Spring Hanger with Neoprene:

1. Vibration hanger with a steel spring and 0.3" deflection neoprene element in series. Use
neoprene element molded with a rod isolation bushing that passes through the hanger
box. Select spring diameters and size hanger box lower holes large enough to permit the
hanger rod to swing through a 30 degree arc before contacting the hole and short
circuiting the spring. Select springs so they have a minimum additional travel to solid
equal to 50% of the rated deflection.
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

Verify that field measurements are as shown on the drawings.

Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

C.

Install products in accordance with manufacturer's instructions.

Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

Secure fasteners according to manufacturer's recommended torque settings.

Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

Vibration Isolation Systems:

1.  Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

2. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

3. Adjust isolators to be free of isolation short circuits during normal operation.

4. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and defects.
C. Vibration Isolation Systems:
1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of
isolation short circuits.
D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control
components.
END OF SECTION 23 05 48
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SECTION 23 09 13
INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Dampers.

B. Damper Operators:
1. Electric operators.

C. Thermostats:
1.  Electric thermostats.
2. Line voltage thermostats.

1.02 REFERENCE STANDARDS
A. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating; 2018.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate complete operating data, system drawings, wiring diagrams, and
written detailed operational description of sequences. Submit schedule of valves indicating
size, flow, and pressure drop for each valve. For automatic dampers indicate arrangement,
velocities, and static pressure drops for each system.

C. Manufacturer's Instructions: Provide for all manufactured components.

D. Project Record Documents: Record actual location of control components, including panels,
thermostats, and sensors.

E. Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

PART 2 PRODUCTS
2.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
2.02 DAMPERS
A. See Section 23 33 00 for dampers and this section for actuators and operators.
2.03 DAMPER OPERATORS

A. General:
1. Provide actuators with torque capacity sized for minimum of 20 percent greater than

maximum design stream velocity and hold tight seal against maximum system pressures.

2. Provide spring return for two position control and for fail safe operation.

3. Provide sufficient number of operators to achieve unrestricted movement throughout
damper range.

4. Provide one operator for maximum 36 sq ft damper section.

B. Electric Operators:
1.  Manufacturers:
a. Honeywell International, Inc:
b. Johnson Controls International, PLC:
c. Schneider Electric:
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2. Spring return, adjustable stroke motor having oil immersed gear train, with auxiliary end
switch.

2.04 THERMOSTATS
A. Line Voltage Thermostats:
1. Manufacturers:
a. Honeywell International, Inc:
b. Johnson Controls International, PLC:
c. Substitutions: See Section 01 60 00 - Product Requirements.
2. Dead Band: Maximum 2 degrees F.
3. Cover: Locking.
4. Rating: Motor load.

2.05 DESTRATIFICATION FAN CONTROL

A. Start/Stop and speed control assembly provided with equipment.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that systems are ready to receive work.

B. Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Check and verify location of thermostats with plans and room details before installation. Locate
60 inches above floor. Align with lighting switches and humidistats; see Section 26 27 26.

C. Provide conduit and electrical wiring in accordance with Section 26 05 83. Electrical material
and installation shall be in accordance with appropriate requirements of Division 26.

END OF SECTION 23 09 13
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SECTION 23 09 93
SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. This section defines the manner and method by which controls function. Requirements for
each type of control system operation are specified. Equipment, devices, and system
components required for control systems are specified in other sections.

B. Sequence of operation for:
1.  Stacker Room Ventilation.
2. Radiation.
3. Unit heaters.

1.02 RELATED REQUIREMENTS
A. Section 23 09 13 - Instrumentation and Control Devices for HVAC.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Sequence of Operation Documentation: Submit written sequence of operation for entire HVAC
system and each piece of equipment.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 STACKER ROOM VENTILATION

A. Onroom temperature above 85 degrees F, open four (4) intake dampers and start exhaust fan
(EF-1).

B. Onroom temperatures above 90 degrees F, signal alarm.
3.02 DESTRATIFICATION FANS

A. Start/Stop and speed manually controlled from manufacturer supplied controller.
3.03 RADIATION

A. Room thermostat set at 60 (adj) degrees F maintains constant space temperature by energizing
electric heaters.

3.04 UNIT HEATERS

A. Room thermostat set at 60 degrees F maintains constant space temperature by cycling unit fan
motor and energizing electric heating elements.

B. Control (2) two unit heaters from (1) one thermostat.
END OF SECTION 23 09 93
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SECTION 23 11 26
FACILITY LIQUEFIED-PETROLEUM GAS PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for propane gas piping systems.
1.02 REFERENCE STANDARDS

A. ANSILC 1/CSA 6.26 - Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing;
2023.

ANSI Z21.18/CSA 6.3 - Gas Appliance Pressure Regulators; 2019.

ANSI Z2223.1 - National Fuel Gas Code; 2024.

ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2024.

ASME B31.1 - Power Piping; 2024.

ASME B31.9 - Building Services Piping; 2020.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

K. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

L. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
M. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

N. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

0. ICC (IFGC) - International Fuel Gas Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

CTIEMTMOOW

P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

Q. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

R. NFPA 58 - Liquefied Petroleum Gas Code; 2024, with Amendment.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

C. Shop Drawings: For non-penetrating rooftop supports, submit detailed layout developed for
this project, with design calculations for loadings and spacings.

1.04 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves: Manufacturer's name and pressure rating marked on valve body.
1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
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B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2 PRODUCTS
2.01 PROPANE GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
1.  Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints: NFPA 58, threaded or welded to ASME B31.1.

B. Copper Tube: ASTM B88 (ASTM B88M), Type K (A) annealed.
1.  Fittings: ASME B16.26, cast bronze.
2.  Joints: Flared.
C. Flexible Gas Piping:
1. Corrugated Stainless Steel Tubing: Comply with ANSI LC 1/CSA 6.26.

2. Comply with ASTM E84.
3.  Fittings: Provided by piping system manufacturer.

2.02 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:
1.  Ferrous Pipe: Class 150 malleable iron threaded unions.
2.  Copper Tube and Pipe: Class 150 bronze unions with soldered joints.

2.03 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.
2.  Overhead Supports: Individual steel rod hangers attached to structure or to trapeze
hangers.
3. Trapeze Hangers: Welded steel channel frames attached to structure.
4. Vertical Pipe Support: Steel riser clamp.

2.04 BALL VALVES

A. Manufacturers:
1. Apollo Valves:
2.  Milwaukee Valve Company.
3. Nibco, Inc:

B. Construction, 4 Inches and Smaller: MSS SP-110, Class 150, 400 psi CWP, brass, bronze, or
ductile iron body, 304 stainless steel or chrome plated brass ball, regular port, Teflon seats and
stuffing box ring, blowout proof stem, lever handle with balancing stops, solder, threaded, or
grooved ends with union.

2.05 LINE PRESSURE REGULATORS AND APPLIANCE REGULATORS INDICATORS

A. Compliance Requirements:
1.  Appliance Regulator: ANSI Z21.18/CSA 6.3.

B. Materials in Contact With Gas:
1. Housing: Aluminum, steel (free of non-ferrous metals).
2. Seals and Diaphragms: NBR-based rubber.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that excavations are to required grade, dry, and not over-excavated.
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3.02 PREPARATION
A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.
3.04 APPLICATION
A. Install unions downstream of valves and at equipment or apparatus connections.
3.05 SCHEDULES
A. Pipe Hanger Spacing:
1. Metal Piping:
a. Pipe Size: 1/2 inches to 1-1/4 inches:

END OF SECTION 23 11 26
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Volume control dampers.

B. Miscellaneous Products:
1. Damper operators.

1.02 RELATED REQUIREMENTS

A. Section 23 31 00 - HVAC Ducts and Casings.

B. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers.
PART 2 PRODUCTS
2.01 VOLUME CONTROL DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc, a brand of Mestek, Inc; : www.louvers-
dampers.com/#sle.

2. Nailor Industries, Inc; : www.nailor.com/#sle.

3. Ruskin Company; © www.ruskin.com/#sle.

w

Fabricate in accordance with SMACNA (DCS) and as indicated.

C. Single Blade Dampers:
1.  Fabricate for duct sizes up to 6 by 30 inch.
2. Blade: 24 gauge, 0.0239 inch, minimum.

D. Multi-Blade Damper: Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

1. Blade: 18 gauge, 0.0478 inch, minimum.

E. End Bearings: Except in round ducts 12 inches and smaller, provide end bearings. On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

2.02 MISCELLANEOUS PRODUCTS

A. Damper Operators: damper operators provided under section 23 09 23.
PART 3 EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
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3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 23 31 00 for duct construction and pressure class.

END OF SECTION 23 33 00
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SECTION 23 34 23
HVAC POWER VENTILATORS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Wall exhausters.
1.02 RELATED REQUIREMENTS
A. Section 23 05 13 - Common Motor Requirements for HVYAC Equipment.
B. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings
Program; 2015.

B. AMCA 99 - Standards Handbook; 2016.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2020.

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance
Rating; 2016, with Errata (2018).

E. AMCA 300 - Reverberation Room Methods of Sound Testing of Fans; 2024.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2022.
G. UL 705 - Power Ventilators; Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data on fans and accessories, including fan curves with specified
operating point plotted, power, rpm, sound power levels at rated capacity, and electrical
characteristics and connection requirements.

C. Manufacturer's Instructions: Indicate installation instructions.

D. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2 PRODUCTS
2.01 POWER VENTILATORS - GENERAL
A. Static and Dynamically Balanced: Comply with AMCA 204.
B. Performance Ratings: Comply with AMCA 210, bearing certified rating seal.

C. Sound Ratings: Comply with AMCA 301, tested to AMCA 300, bearing certified sound ratings
seal.

D. Fabrication: Comply with AMCA 99.
E. UL Compliance: UL 705, listed, labeled, designed, manufactured, and tested.

F. Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

2.02 WALL EXHAUSTERS
A. Manufacturers:
1. Carnes, a division of Carnes Company Inc: www.carnes.com/#sle.

2.  Greenheck Fan Corporation: www.greenheck.com/#sle.
3. Patterson Fan Company, Inc: www.pattersonfan.com/#sle.
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B. Fan Unit: V-belt or direct driven with spun aluminum housing; resiliently mounted motor; 1/2
inch mesh, 0.062 inch thick aluminum wire bird screen.

C. Disconnect Switch: Factory wired, nonfusible, in housing for thermal overload protected motor.
D. Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with

offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

E. Sheaves: For V-belt drives, provide cast iron or steel, dynamically balanced, bored to fit shafts
and keyed; variable and adjustable pitch motor sheaves selected so required rpm can be
reached with sheaves set at mid-position; fan shaft with self-aligning prelubricated ball
bearings.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
END OF SECTION 23 34 23
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SECTION 23 34 39
HIGH-VOLUME, LOW-SPEED PROPELLER FANS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. High-volume, low-speed propeller fans.
1.02 RELATED REQUIREMENTS
A. Section 23 05 13 - Common Motor Requirements for HVYAC Equipment.
B. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connection.
1.03 REFERENCE STANDARDS
A. AMCA 99 - Standards Handbook; 2016.
B. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2020.
C. NEMA MG 00001 - Motors and Generators; 2024.
D. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
E. UL 507 - Electric Fans; Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data on fans and accessories including fan curves with specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

C. Manufacturer's Instructions: Indicate installation instructions.
D. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.
1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.
1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance with
UL 507.

B. Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

2.02 HIGH-VOLUME, LOW-SPEED PROPELLER FANS

A. Manufacturers:
1. Big Ass Fans: www.bigassfans.com/#sle.
2. Hunter Fan International: www.hunterfan.com/#sle.
3. Patterson Fan Company, Inc: www.pattersonfan.com/#sle.

B. Shafts and Bearings:
1. Fan Shaft:
a. Ground and polished steel with anti-corrosive coating.
b. First critical speed at least 25 percent over maximum cataloged operating speed.
2. Bearings:
a. Permanently sealed or pillow block type.

Project ID#: 2023-06-79-06442 233439 - 1 High-Volume, Low-Speed
MTE Green Line Stacker Propeller Fans



b. Minimum L10 life in excess of 100,000 hours (equivalent to L50 average life of
500,000 hours), at maximum cataloged operating speed.
c. 100 percent factory tested.

C. Disconnect Switches:

1.  Factory mounted and wired.

2. NEMA EN 10250 Enclosure: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations: Type 1.

3.  Finish for Painted Steel Enclosures: Provide manufacturer's standard and factory applied
gray unless otherwise indicated.

4. Positive electrical shutoff.

5. Wired from fan motor to junction box installed within motor compartment.

D. Fan Controllers:
1. Manufacturer supplied wall mounted combination Start/Stop and speed controller. One
controller to operate two fans.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Secure fan with stainless steel lag screws to structure.
END OF SECTION 23 34 39
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SECTION 23 51 00
BREECHINGS, CHIMNEYS, AND STACKS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Type B double wall gas vents.
B. Double wall metal stacks.
1.02 RELATED REQUIREMENTS

A. Section 23 05 13 - Common Motor Requirements for HYAC Equipment: Induced draft fan
motor.

B. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS

A. ANSI Z21.66 - Automatic Damper Devices for Use with Gas-Fired Appliances; 2023.

B. NFPA 54 - National Fuel Gas Code; 2024.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. NFPA 82 - Standard on Incinerators and Waste and Linen Handling Systems and Equipment;
2024.

E. UL 441 - Standard for Gas Vents; Current Edition, Including All Revisions.
1.04 DEFINITIONS

A. Vent: That portion of a venting system designed to convey flue gases directly outdoors from a
vent connector or from an appliance when a vent connector is not used.

B. Vent Connector: That part of a venting system that conducts the flue gases from the flue collar
of an appliance to a chimney or vent, and may include a draft control device.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate general construction, dimensions, weights, support and layout of
breechings. Submit layout drawings indicating plan view and elevations where factory-built
units are used.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Breechings, Chimneys, and Stacks:
1.  DuraVent: www.duravent.com/#sle.
2. Metal-Fab, Inc: www.mtlfab.com/#sle.
3. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 TYPE B DOUBLE WALL GAS VENTS

A. Manufacturers:
1. Amerivent: www.ameri-vent.com/#sle.
2. Hart & Cooley, LLC: www.hartandcooley.com/#sle.
3. Selkirk Corporation: www.selkirkcommercial.com/#sle.

B. Fabrication: Inner pipe of sheet aluminum, and outer pipe of galvanized sheet steel, tested in
compliance with UL 441.
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C.

Electrically Actuated Vent Dampers: Same size as draft hood collar, constructed of stainless
steel or galvanized steel, with corrosion-resistant components, in compliance with ANSI Z21.66.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.
C.

m
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Install in accordance with manufacturer's instructions.
Install in accordance with NFPA 54

For Type B, double-wall gas vents, maintain UL-listed minimum clearances from combustibles.
Assemble pipe and accessories as required for complete installation.

Install vent dampers, locating close to draft hood collar, and secured to breeching.

Assemble and install stack sections in accordance with NFPA 82, UL Listings, and industry
practices. Join sections with acid-resistant joint cement. Connect base section to foundation
using anchor lugs.

Level and plumb chimney and stacks.

At appliances, provide slip joints permitting removal of appliances without removal or
dismantling of breechings, breeching insulation, chimneys, or stacks.

END OF SECTION 23 51 00
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SECTION 23 55 33
FUEL-FIRED UNIT HEATERS

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Fan motors.

B. Section 23 51 00 - Breechings, Chimneys, and Stacks.

C. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.
1.02 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

B. ASHRAE Std 103 - Method of Testing for Annual Fuel Utilization Efficiency of Residential
Central Furnaces and Boilers; 2022.

C. NFPA 54 - National Fuel Gas Code; 2024.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

F. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2024.

G. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances;
2024.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate assembly, required clearances, and locations and sizes of field
connections.

C. Warranty: Submit manufacturers warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.05 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturers warranty for heat exchangers.

PART 2 PRODUCTS

2.01 GAS FIRED UNIT HEATERS

A. Unit Heaters: Self-contained, packaged, factory assembled, pre-wired unit consisting of
cabinet, supply fan, heat exchanger, burner, controls, and accessories:
1. Heating: Propane gas fired.
2. Discharge Louvers: Individually adjustable horizontal and vertical louvers to match
cabinet finish.
3. Downturn Nozzle: 30 degree nozzle to match outlet and cabinet finish.

B. Cabinet: Galvanized steel with baked enamel finish, easily removed and secured access
doors, glass fiber insulation and reflective liner.

C. Supply Fan: Propeller type with direct drive, variable pitch motor pulley.
D. Heat Exchanger: Aluminized steel welded construction.
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Gas Burner:

1. Atmospheric type with adjustable combustion air supply.

2. Gas valve, two stage provides 100 percent safety gas shut-off; 24 volt combining pressure
regulation, safety pilot, manual set (On-Off), pilot filtration, automatic electric valve.

3.  Electronic pilot ignition, with electric spark igniter.

4. Combustion air damper with synchronous spring return damper motor.

Gas Burner Safety Controls:

1. Thermocouple Sensor: Prevents opening of gas valve until pilot flame is proven and stops
gas flow on ignition failure.

2. Flame Rollout Switch: Installed on burner box and prevents operation.

3.  Vent Safety Shutoff Sensor: Temperature sensor installed on draft hood and prevents
operation, manual reset.

4. Limit Control: Fixed stop at maximum permissible setting, de-energizes burner on
excessive bonnet temperature, automatic resets.

Operating Controls:

1.  Room Thermostat: Cycles burner to maintain room temperature setting.

2.  Supply Fan Control: Energize from bonnet temperature independent of burner controls,
with adjustable timed off delay and fixed timed on delay, with manual switch for
continuous fan operation.

Requirements:
1. Equipped with intermittent ignition device.
2.  Equipped with power venting.

Performance:
1. Ratings: Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less than
requirements of ASHRAE Std 90.1 I-P; seasonal efficiency to ASHRAE Std 103.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.
C.

Verify that space is ready for installation of units and openings are as indicated on shop
drawings.

Verify that proper power supply is available.
Verify that proper fuel supply is available for connection.

3.02 INSTALLATION

A.

B
C.
D

Project ID#: 2023-06-79-06442

Install in accordance with NFPA 90A.
Install gas fired units in accordance with NFPA 54 and applicable codes.
Provide vent connections in accordance with NFPA 211. Refer to Section 23 51 00.
Provide connection to electrical power systems; refer to Section 26 05 83.
END OF SECTION 23 55 33
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

FrARC - IEMMOOW®

Single conductor building wire.
Service entrance cable.
Metal-clad cable.

Power and control tray cable.
Variable-frequency drive cable.
Manufactured wiring systems.
Wiring connectors.

Electrical tape.

Oxide inhibiting compound.
Wire pulling lubricant.

Cable ties.

Firestop sleeves.

1.02 RELATED REQUIREMENTS

A.
B.

C.

D.

E.

F.

G.

Section 07 84 00 - Firestopping.

Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements for
grounding conductors and grounding connectors.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 21 00 - Low-Voltage Electrical Service Entrance: Additional requirements for
electrical service conductors.

Section 31 23 16 - Excavation.
Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.
Section 31 23 23 - Fill: Bedding and backfilling.

1.03 REFERENCE STANDARDS

A.
B.

C.

Project ID#: 2023-06-79-06442

ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).

ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).

ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.

ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2020.

IEEE 1210 - IEEE Standard Tests for Determining Compatibility of Cable-Pulling Lubricants
with Wire and Cable; 2004 (Corrigendum 2014).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
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NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable;
2018.

NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2021.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 79 - Electrical Standard for Industrial Machinery; 2021.

UL 4 - Armored Cable; Current Edition, Including All Revisions.

UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 183 - Manufactured Wiring Systems; Current Edition, Including All Revisions.

UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All
Revisions.

UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

UL 854 - Service-Entrance Cables; Current Edition, Including All Revisions.

UL 1277 - Electrical Power and Control Tray Cables with Optional Optical-Fiber Members;
Current Edition, Including All Revisions.

UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

UL 2277 - Outline of Investigation for Flexible Motor Supply Cable and Wind Turbine Tray
Cable; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.05 SUBMITTALS

A
B.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

Manufactured Wiring System Shop Drawings: Provide plan views indicating proposed system
layout with components identified; indicate branch circuit connections.

Wire Pulling Lubricant: Certification of compatibility with conductors/cables.
Field Quality Control Test Reports.
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F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Project Record Documents: Record actual installed circuiting arrangements. Record actual
routing.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify A/E and obtain direction before proceeding with
work.

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.
1.  Exceptions:
a. Use variable-frequency drive cable for connection between variable-frequency motor
controllers and associated motors.

C. Service entrance cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. For overhead service drop, installed in raceway to service head.

D. Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.
1)  Maximum Length: 6 feet.
2. In addition to other applicable restrictions, may not be used:
a. Where exposed to damage.
b. For damp, wet, or corrosive locations.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
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C. Provide new conductors and cables manufactured not more than one year prior to installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.

G. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.

H. Conductors for Grounding and Bonding: Also comply with Section 26 05 26.

l.

Conductors and Cables Installed Where Exposed to Direct Rays of Sun: Listed and labeled as
sunlight resistant.

J.  Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

K. Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
2. Control Circuits: 14 AWG.

L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
4) Neutral/Grounded: Gray.
b. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
c. 240/120V, 1 Phase, 3 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Neutral/Grounded: White.
d. Equipment Ground, All Systems: Green.
e. Travelers for 3-Way and 4-Way Switching: Pink.
f.  For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. General Cable Technologies Corporation: www.generalcable.com/#sle.
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c. Southwire Company: www.southwire.com/#sle.
d. Or approved equal.

Description: Single conductor insulated wire.

Conductor Stranding:
1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2.  Control Circuits: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:
1.  Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger: Type XHHW-2.
b. Fixture Wiring Within Luminaires: Type TFFN/TFN for luminaires with labeled
maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 SERVICE ENTRANCE CABLE

A.

B.

C.
D.

Manufacturers:
1.  Copper Service Entrance Cable:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. Southwire Company: www.southwire.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.

Service Entrance Cable for Above-Ground Use: NFPA 70, Type SE multiple-conductor cable
listed and labeled as complying with UL 854, Style R.

Conductor Stranding: Stranded.
Insulation Voltage Rating: 600 V.

2.05 METAL-CLAD CABLE

A.

mmo

G.

Manufacturers:

1. Encore Wire Corporation: www.encorewire.com/#sle.

2. Southwire Company: www.southwire.com/#sle.

3.  Or approved equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed

for use in classified firestop systems to be used.

Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.

Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.
Grounding: Full-size integral equipment grounding conductor.
Armor: Steel, interlocked tape.

2.06 POWER AND CONTROL TRAY CABLE

A.

Project ID#: 2023-06-79-06442
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Manufacturers:

1. Encore Wire Corporation: www.encorewire.com/#sle.

2.  Southwire Company: www.southwire.com/#sle.

3.  Or approved equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.
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Description: NFPA 70, Type TC cable listed and labeled as complying with UL 1277.

Where exposed run cable is indicated between cable tray and utilization equipment in qualifying
industrial establishments as determined by authorities having jurisdiction, provide tray cable
marked as Type TC-ER in accordance with NFPA 70.

Conductor Stranding: Stranded.

Insulation Voltage Rating: 600 V.

Insulation: Type XHHW or XHHW-2.

Grounding: Full-size integral equipment grounding conductor.
Provide metallic shieling.

Jacket: PVC or Chlorinated Polyethylene (CPE).

2.07 VARIABLE-FREQUENCY DRIVE CABLE

A.

G.
H.

Manufacturers:

1. Service Wire Co; ServiceDrive: www.servicewire.com/#sle.
2. Or approved equal.

3. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Flexible motor supply cable listed and labeled as complying with UL 2277 in
accordance with NFPA 79; specifically designed for use with variable frequency drives and
associated nonlinear power distortions.

Conductor Stranding: Stranded.
Insulation Voltage Rating: 1000 V.

Insulation: Use only thermoset insulation types; thermoplastic insulation types are not
permitted.

Grounding: Full-size integral equipment grounding conductor or symmetrical arrangement of
multiple conductors of equivalent size.

Provide metallic shielding.
Jacket: PVC or Chlorinated Polyethylene (CPE).

2.08 MANUFACTURED WIRING SYSTEMS

A

B.

D.
E.

Description: Manufactured wiring assemblies complying with NFPA 70 Article 604, and listed
and labeled as complying with UL 183.

Provide components necessary to transition between manufactured wiring system and other
wiring methods.

Branch Circuit Cables:

Conductor Stranding (Size 10 AWG and Smaller): Solid.
Insulation Voltage Rating: 600 V.

Insulation: Type THHN.

Grounding: Full-size integral equipment grounding conductor.
Armor: Steel, interlocked tape.

ablownd =

Connectors: Keyed and color-coded to prevent interconnection of different voltages.
Fixture Leads: Type TFN insulation.

2.09 WIRING CONNECTORS

A

Project ID#: 2023-06-79-06442

Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

Connectors for Grounding and Bonding: Comply with Section 26 05 26.
Wiring Connectors for Splices and Taps:
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1.  Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors,
mechanical connectors, or compression connectors.

2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2.  Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections
to terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Or approved equal.
c. Substitutions: See Section 01 60 00 - Product Requirements.

H. Mechanical Connectors: Provide bolted type or set-screw type.
1. Manufacturers:
a. nVentILSCO: www.ilsco.com/#sle.
b. Thomas & Betts Corporation: www.tnb.com/#sle.
c. Or approved equal.

I.  Compression Connectors: Provide circumferential type, hex type, or indentor type crimp
configuration.
1. Manufacturers:
a. nVentILSCO: www.ilsco.com/#sle.
b. Thomas & Betts Corporation: www.tnb.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.

J.  Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:
a. Thomas & Betts Corporation: www.tnb.com/#sle.
b. Or approved equal.
c. Substitutions: See Section 01 60 00 - Product Requirements.

2.10 ACCESSORIES

A. Electrical Tape:
1.  Manufacturers:
a. 3M: www.3m.com/#sle.
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b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5.  Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

B. Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
b. Ideal Industries, Inc: www.idealindustries.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.

C. Wire Pulling Lubricant:
1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. American Polywater Corporation: www.polywater.com/#sle.
c. Ideal Industries, Inc: www.idealindustries.com/#sle.
d. [Or approved equal].
e. Substitutions: See Section 01 60 00 - Product Requirements.
2. Listed and labeled as complying with UL 267.
3.  Suitable for use with conductors/cables and associated insulation/jackets to be installed.
4. Suitable for use at installation temperature.
D. Cable Ties: Material and tensile strength rating suitable for application.
1 Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
b. Or approved equal.
c. Substitutions: See Section 01 60 00 - Product Requirements.

E. Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for cables
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.

1. Products:
a. Menzies Metal Products; Electrical Roof Stack and Cap: www.menzies-
metal.com/#sle.
b. Menzies Metal Products; Electrical Retro Box: www.menzies-metal.com/#sle.
c. [Or approved equall.
d. Substitutions: See Section 01 60 00 - Product Requirements.

F. Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
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1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built: www.holdrite.com/#sle.
b. Or approved equal.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.

Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A.

mo o

Project ID#: 2023-06-79-06442

Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact routing
required.

3.  Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft of location
indicated.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.

Maintain separation of wiring for emergency systems in accordance with NFPA 70.

7.  Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as
separate, combining them together in a single raceway is not permitted.

8. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted. Provide dedicated neutral/grounded conductor for each
individual branch circuit.

o

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).
Install metal-clad cable (Type MC) in accordance with NECA 120.

Installation in Raceway:

1.  Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

260519 -9 Low-Voltage Electrical Power

MTE Green Line Stacker Conductors and Cables



H. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds
permissible limits.

I.  Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

J.  Variable-Frequency Drive Cable: Terminate shielding at both variable-frequency motor
controller and associated motor using glands or termination kits recommended by
manufacturer.

Install conductors with a minimum of 12 inches of slack at each outlet.

L. Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet of slack.

M. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

N. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

0. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

P. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced

conductors.
1. Dry Locations: Use insulating covers specifically designed for the connectors or electrical
tape.

a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.

b. For taped connections likely to require re-entering, including motor leads, first apply
varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

o

Insulate ends of spare conductors using vinyl insulating electrical tape.

R. Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

S. Identify conductors and cables in accordance with Section 26 05 53.
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T.

u.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A.
B.
C.

Project ID#: 2023-06-79-06442

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test

is only required for services and feeders. The resistance test for parallel conductors listed as

optional is not required.

1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION 26 05 19
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.
Ground rod electrodes.
Ground enhancement material.

G Mmoo

. Ground access wells.
1.02 RELATED REQUIREMENTS
A. Section 13 46 13 - Lightning Protection for Structures.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

C. Section 26 05 36 - Cable Trays for Electrical Systems: Additional grounding and bonding
requirements for cable tray systems.

D. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

E. Section 33 79 00 - Site Grounding.
1.03 REFERENCE STANDARDS

A. |EEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2012.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.

D. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2023.
G. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.
2. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.
B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.
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E.
F.

Shop Drawings:
1. Indicate proposed arrangement for signal reference grids. Include locations of items to be
bonded and methods of connection.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Field quality control test reports.

Project Record Documents: Record actual locations of grounding electrode system
components and connections.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A
B.

Project ID#: 2023-06-79-06442

Do not use products for applications other than as permitted by NFPA 70 and product listing.

Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by A/E. Precipitation within the previous 48 hours does not constitute
normally dry conditions.

2. Grounding Electrode System: Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential” method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when tested using "point-
to-point" methods.

Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal In-Ground Support Structure:

a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
3. Concrete-Encased Electrode:

26 05 26 - 2 Grounding and Bonding for

MTE Green Line Stacker Electrical Systems



a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

Ground Ring:

a. Provide a ground ring encircling the building or structure consisting of bare copper
conductor not less than 2 AWG 2/0 AWG in direct contact with earth, installed at a
depth of not less than 30 inches.

b. Where location is not indicated, locate ground ring conductor at least 24 inches
outside building perimeter foundation.

c. Provide connection from ground ring conductor to:

1)  Perimeter columns of metal building frame.
2) Ground rod electrodes located as indicated.

Ground Rod Electrode(s):

a. Provide single electrode Ground Rod around perimeter of building.

b. Space electrodes no more than 100 feet from each other and any other ground
electrode.

c. Provide ground access well for each electrode.

Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

Ground Bar: Provide ground bar, separate from service equipment enclosure, for

common connection point of grounding electrode system bonding jumpers as permitted in

NFPA 70. Connect grounding electrode conductor provided for service-supplied system

grounding to this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.

b. Where ground bar location is not indicated, locate in accessible location as near as
possible to service disconnect enclosure.

c. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

F. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.

G. Separately Derived System Grounding:

1.

2.

Project ID#: 2023-06-79-06442

Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).

Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection
at same location as grounding electrode conductor connection.

Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.
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Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to

accommodate conduit movement.

Provide bonding for metal building frame.

8. Provide bonding for metal siding not effectively bonded through attachment to metal
building frame.

Lightning Protection Systems:

1. See Section 13 46 13 for additional requirements.

2. Do not use grounding electrode dedicated for lightning protection system for component of
building grounding electrode system provided under this section.

3.  Provide bonding of building grounding electrode system provided under this section and
lightning protection grounding electrode system in accordance with NFPA 70 and NFPA
780.

N

2.02 GROUNDING AND BONDING COMPONENTS

A.

Project ID#: 2023-06-79-06442

General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1)  Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).
2.  Factory Pre-fabricated Bonding Jumpers: Furnished with factory-installed ferrules; size
braided cables to provide equivalent gauge of specified conductors.

Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. [Exceptions:
1)  Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Mechanical and Compression Connectors:
a. Burndy LLC: www.burndy.com/#sle.
b. Harger Lightning & Grounding: www.harger.com/#sle.
c. nVent ERICO: www.nvent.com/#sle.
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5.

d. Thomas & Betts Corporation: www.tnb.com/#sle.

e. Or approved equal.

f.  Substitutions: See Section 01 60 00 - Product Requirements.
Manufacturers - Exothermic Welded Connections:

a. Burndy LLC: www.burndy.com/#sle.

b. nVent ERICO; Cadweld: www.nvent.com/#sle.

c. Or approved equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.

D. Ground Bars:

1

2.
3.
4.

Description: Copper rectangular ground bars with mounting brackets and insulators.
Size:1/4 by 2 by 12 inches or unless otherwise indicated or required.

Holes for Connections: As indicated or as required for connections to be made.
Manufacturers:

a. Harger Lightning & Grounding: www.harger.com/#sle.

b. nVent ERICO: www.nvent.com/#sle.

c. Or approved equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.

E. Ground Rod Electrodes:

1.
2.
3.
4

5.

Comply with NEMA GR 1.

Material: Copper-bonded (copper-clad) steel.

Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.

Where rod lengths of greater than 10 feet are indicated or otherwise required,
sectionalized ground rods may be used.

Manufacturers:

a. Harger Lightning & Grounding: www.harger.com/#sle.

b. nVent ERICO: www.nvent.com/#sle.

c. Or approved equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.

F. Ground Enhancement Material:

1.

2.
3.

Description: Factory-mixed conductive material designed for permanent and
maintenance-free improvement of grounding effectiveness by lowering resistivity.
Resistivity: Not more than 20 ohm-cm in final installed form.

Manufacturers:

a. Harger Lightning & Grounding: www.harger.com/#sle.

b. nVent ERICO; GEM: www.nvent.com/#sle.

c. Or approved equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.

G. Ground Access Wells:

1.

2.

Project ID#: 2023-06-79-06442

Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.

Size: As required to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.

a. Round Wells: Not less than 8 inches in diameter.

b. Rectangular Wells: Not less than 12 by 12 inches.

Depth: As required to extend below frost line to prevent frost upheaval, but not less than
10 inches.

Cover: Factory-identified by permanent means with word "GROUND".

Manufacturers:

a. Harger Lightning & Grounding: www.harger.com/#sle.

b. nVent ERICO: www.nvent.com/#sle.

c. Or approved equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.
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H.

Oxide Inhibiting Compound: Comply with Section 26 05 19.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that work likely to damage grounding and bonding system components has been

B.
C.

completed.
Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

E.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury

horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide

ground plates.

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches below
finished grade.

2. Indoor Installations: Unless otherwise indicated, install with 4 inches of top of rod
exposed.

Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

Identify grounding and bonding system components in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A.

B.
C.
D

m
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See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS except Section 4.
Perform inspections and tests listed in NETA ATS, Section 7.13.

Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

Submit detailed reports indicating inspection and testing results and corrective actions taken.
END OF SECTION 26 05 26
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS

A.
B.

C.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

Section 05 50 00 - Metal Fabrications: Materials and requirements for fabricated metal
supports.

Section 26 05 33.13 - Conduit for Electrical Systems: Additional support and attachment
requirements for conduits.

Section 26 05 36 - Cable Trays for Electrical Systems: Additional support and attachment
requirements for cable tray.

Section 26 05 33.16 - Boxes for Electrical Systems: Additional support and attachment
requirements for boxes.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 25 13 - Low-Voltage Busways: Additional support and attachment requirements for
busway.

Section 26 51 00 - Interior Lighting: Additional support and attachment requirements for interior
luminaires.

Section 26 56 00 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A.

B.

H.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

MFMA-4 - Metal Framing Standards Publication; 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A.
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Coordination:

1. Coordinate sizes and arrangement of supports and bases with actual equipment and
components to be installed.

2. Coordinate work to provide additional framing and materials required for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
installed locations.

26 05 29 - 1 Hangers and Supports for

MTE Green Line Stacker Electrical Systems



B.

4. Coordinate arrangement of supports with ductwork, piping, equipment and other potential
conflicts.

5.  Notify A/E of conflicts with or deviations from Contract Documents. Obtain direction before
proceeding with work.

Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
cured; see Section 03 30 00.

1.05 SUBMITTALS

A.
B.

See Section 01 30 00 - Administrative Requirements for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for
channel/strut framing systems, nonpenetrating rooftop supports, and post-installed
concrete/masonry anchors.

Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

Evaluation Reports: For products specified as requiring evaluation and recognition by ICC
Evaluation Service, LLC (ICC-ES), provide current ICC-ES evaluation reports upon request.

Installer's qualification statement.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A.

B.

Maintain at project site one copy of each referenced document that prescribes execution
requirements.

Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A

Project ID#: 2023-06-79-06442

General Requirements:

1.  Comply with the following. Where requirements differ, comply with most stringent.
a. NFPA7O.

b. Applicable building code.
c. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for load to be supported
with minimum safety factor of 2. Include consideration for vibration, equipment operation,
and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

7. Steel Components: Use corrosion-resistant materials suitable for environment where
installed.
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a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

Components for Vibration Isolation and/or Seismic Controls: See Section 26 05 48.
Materials for Metal Fabricated Supports: See Section 05 50 00.

D. Conduit and Cable Supports: Straps and clamps suitable for conduit or cable to be supported.
1. Manufacturers:
a. ABB: www.electrification.us.abb.com/#sle.
b. Eaton Corporation: www.eaton.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.
Conduit Straps: One-hole or two-hole type; steel or malleable iron.
Conduit Clamps: Bolted type unless otherwise indicated.
4. Products:
a. Gripple, Inc; Universal Bracket: www.gripple.com/#sle.
b. Gripple, Inc; Fast Trak: www.gripple.com/#sle.
c. Substitutions: See Section 01 60 00 - Product Requirements.

E. Outlet Box Supports: Hangers and brackets suitable for boxes to be supported.
1. Manufacturers:
a. ABB: www.electrification.us.abb.com/#sle.
b. Eaton Corporation: www.eaton.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.

o w

wn

F. Metal Channel/Strut Framing Systems:

1. Manufacturers:
a. ABB: www.electrification.us.abb.com/#sle.
b. Atkore International Inc; Unistrut: www.unistrut.us/#sle.
c. Eaton Corporation: www.eaton.com/#sle.
d. Or approved equal.
e. Substitutions: See Section 01 60 00 - Product Requirements.

2. Description: Factory-fabricated, continuous-slot, metal channel/strut and associated
fittings, accessories, and hardware required for field assembly of supports.

3. Comply with MFMA-4.

4. Channel Material:
a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.

5.  Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch.

6. Minimum Channel Dimensions: 1-5/8 inch wide by 13/16 inch high.

G. Hanger Rods: Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
Equipment Supports: 1/2-inch diameter.
Busway Supports: 1/2-inch diameter.
Single Conduit up to 1-inch (27 mm) Trade Size: 1/4-inch diameter.
Single Conduit Larger than 1-inch (27 mm) Trade Size: 3/8-inch diameter.
Trapeze Support for Multiple Conduits: 3/8-inch diameter.
Outlet Boxes: 1/4-inch diameter.
Luminaires: 1/4-inch diameter.

@ P00 T
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H. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:
a. Hilti, Inc: www.hilti.com/#sle.
b. ITW Red Head, a division of lllinois Tool Works, Inc: www.itwredhead.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Manufacturers - Powder-Actuated Fastening Systems:
a. Dewalt: anchors.dewalt.com/#sle.
b. Hilti, Inc: www.hilti.com/#sle.
c. Simpson Strong-Tie Company Inc: www.strongtie.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

3. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener
types indicated for specified applications.

4. Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.

5. Steel: Use beam clamps, machine bolts, or welded threaded studs.

6. Sheet Metal: Use sheet metal screws.

7. Wood: Use wood screws.

8. Preset Concrete Inserts: Continuous metal channel/strut and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Manufacturer: Same as manufacturer of metal channel/strut framing system.
b. Comply with MFMA-4.
c. Channel Material: Use galvanized steel.
d. Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch minimum base
metal thickness.
9. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install hangers and supports in accordance with NECA 1.

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

E. Unless specifically indicated or approved by A/E, do not provide support from suspended
ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by A/E, do not provide support from roof deck.

G. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

H. Provide required vibration isolation and/or seismic controls; see Section 26 05 48.
I.  Field Welding, Where Approved by A/E: See Section 05 50 00.

J. Equipment Support and Attachment:
1.  Use metal, fabricated supports or supports assembled from metal channel/strut to support
equipment as required.
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2. Use metal channel/strut secured to studs to support equipment surface mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized concrete
pad 4 inches in height; see Section 03 30 00.

5.  Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

K. Conduit Support and Attachment: See Section 26 05 33.13 for additional requirements.

L. Cable Tray Support and Attachment: See Section 26 05 36 for additional requirements.

M. Box Support and Attachment: See Section 26 05 33.16 for additional requirements.

N. Busway Support and Attachment: See Section 26 25 13 for additional requirements.

O. Interior Luminaire Support and Attachment: See Section 26 51 00 for additional requirements.

P. Exterior Luminaire Support and Attachment: See Section 26 56 00 for additional requirements.

Q. Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

R. Secure fasteners in accordance with manufacturer's recommended torque settings.

S. Remove temporary supports.

T. Identify independent electrical component support wires above accessible ceilings, where

permitted, with color distinguishable from ceiling support wires in accordance with NFPA 70.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION 26 05 29
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Galvanized steel rigid metal conduit (RMC).
Stainless steel intermediate metal conduit (IMC).
PVC-coated galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).
Liquidtight flexible metal conduit (LFMC).
Aluminum electrical metallic tubing (EMT).

G Mmoo

. Rigid polyvinyl chloride (PVC) conduit.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete encasement of conduits.
B. Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Cable assemblies
consisting of conductors protected by integral metal armor.

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
1. Includes additional requirements for fittings for grounding and bonding.
E. Section 26 05 29 - Hangers and Supports for Electrical Systems.
F. Section 26 05 33.16 - Boxes for Electrical Systems.
G. Section 26 05 33.23 - Surface Raceways for Electrical Systems.
H. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
l.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

J.  Section 26 21 00 - Low-Voltage Electrical Service Entrance: Additional requirements for
electrical service conduits.

K. Section 31 23 16 - Excavation.

L. Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.

M. Section 31 23 23 - Fill: Bedding and backfilling.
1.03 REFERENCE STANDARDS
ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.
ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2018.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

H. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal
Conduit and Intermediate Metal Conduit; 2018.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.

J.  NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2021.

@mmoow>»
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NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current
Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current Edition, Including
All Revisions.

UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds;
Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and
do not void roof warranty.

5. Notify A/E of conflicts with or deviations from Contract Documents. Obtain direction before
proceeding with work.

Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.

1.05 SUBMITTALS

A
B.

C.

D.

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

Shop Drawings:
1. Indicate proposed arrangement for conduits to be installed within structural concrete
slabs, where permitted.

Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2-inch (53 mm) trade size and larger.

1.06 QUALITY ASSURANCE

A.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

Documents at Project Site: Maintain at project site one copy of manufacturer's instructions and
shop drawings.
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B.

Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A.

B.

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.

Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for
specified applications. Where more than one listed application applies, comply with most
restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

Embedded Within Concrete:

1. Within Slab on Grade: Use PVC-coated galvanized steel rigid metal conduit (RMC) or
rigid PVC conduit. Embed within structural slabs only where approved by Structural
Engineer.

2. Within Slab Above Ground: Use PVC-coated galvanized steel rigid metal conduit (RMC)
or rigid PVC conduit. Embed within structural slabs only where approved by Structural
Engineer.

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit (RMC) where emerging from concrete.

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit (RMC).

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit
(RMC).

Exposed, Interior, Subject to Severe Physical Damage: Use galvanized steel rigid metal
conduit (RMC).

Exposed, Exterior, Not Subject to Severe Physical Damage: Use galvanized steel rigid metal
conduit (RMC) or PVC-coated galvanized steel rigid metal conduit (RMC).

Exposed, Exterior, Subject to Severe Physical Damage: Use galvanized steel rigid metal
conduit (RMC) or stainless steel intermediate metal conduit (IMC).

Hazardous/Classified Locations: Use galvanized steel rigid metal conduit (RMC) or PVC-
coated galvanized steel rigid metal conduit (RMC).

Flexible Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit
(FMC)listed for hazardous location.
1. Maximum Length: 6 feet.

Flexible Connections to Vibrating Equipment:

Dry Locations: Use flexible metal conduit (FMC) listed for hazardous location.
Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit (LFMC).
Maximum Length: 6 feet unless otherwise indicated.

Vibrating equipment includes, but is not limited to:

a. Motors.

hoN =

2.02 CONDUIT - GENERAL REQUIREMENTS

A
B.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

Comply with NFPA 70.

In hazardous locations, all conduit and fittings shall be dust-free, dust-tight, and listed for use in
accordance with applicable codes and standards.
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H.

Electrical Service Conduits: See Section 26 21 00 for additional requirements.

Fittings for Grounding and Bonding: See Section 26 05 26 for additional requirements.
Provide conduit, fittings, supports, and accessories required for complete raceway system.
Provide products listed, classified, and labeled as suitable for purpose intended.

Minimum Conduit Size, Unless Otherwise Indicated:

Branch Circuits: 3/4-inch trade size.

Branch Circuit Homeruns: 3/4-inch trade size.

Control Circuits: 1/2-inch trade size.

Flexible Connections to Luminaires: 3/8-inch trade size.
Underground, Interior: 3/4-inch trade size.
Underground, Exterior: 1-inch trade size.

oarwN-~

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International: www.alliedeg.com/#sle.
2. Or approved equal.

3. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
Fittings:
1. Manufacturers:
a. ABB; T&B: www.electrification.us.abb.com/#sle.
b. Allied Tube & Conduit, a division of Atkore International: www.alliedeg.us/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.
3. Hazardous/Classified Locations: Use fittings listed and labeled as complying with UL
1203 for classification of installed location.
4. Material: Use steel or malleable iron.
a. Where not subject to severe corrosive influence, stainless steel or aluminum fittings
may be used.
b. Do not use die cast zinc fittings.
5. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.04 STAINLESS STEEL INTERMEDIATE METAL CONDUIT (IMC)

A.

B.

Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

Fittings:
1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.

2.05 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

Project ID#: 2023-06-79-06442
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Manufacturers:

1. ABB; Ocal: www.electrification.us.abb.com/#sle.

2. Calbond, a division of Atkore International www.calbond.com/#sle
3.  Or approved equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.
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E.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.

PVC-Coated Boxes and Fittings:

1. Manufacturer: Same as manufacturer of PVC-coated conduit to be installed.

2. Nonhazardous Locations: Use boxes and fittings listed and labeled as complying with UL
514A, UL 514B, or UL 6.

3. Hazardous/Classified Locations: Use fittings listed and labeled as complying with UL
1203 for classification of installed location.

4. Material: Use steel or malleable iron.

5.  Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil, 0.015 inch.

2.06 FLEXIBLE METAL CONDUIT (FMC)

A.

Manufacturers:

1. AFC Cable Systems, a division of Atkore International: www.afcweb.com/#sle.
2.  Electri-Flex Company: www.electriflex.com/#sle.

3. Or approved equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.
Fittings:
1. Manufacturers:
a. ABB; T&B: www.electrification.us.abb.com/#sle.
b. Bridgeport Fittings, LLC: www.bpffittings.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A.
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Manufacturers:

1. AFC Cable Systems, a division of Atkore International: www.afcweb.com/#sle.
2.  Electri-Flex Company: www.electriflex.com/#sle.

3. Or approved equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.
Fittings:
1. Manufacturers:
a. ABB; T&B: www.electrification.us.abb.com/#sle.
b. Bridgeport Fittings, LLC: www.bptfittings.com/#sle.
c. Or approved equal.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
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2.08 ALUMINUM ELECTRICAL METALLIC TUBING (EMT)

A.

Manufacturers:

1. American Conduit, a division of Hydro: www.americanconduit.com/#sle.
2.  Or approved equal.

3. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type EMT aluminum electrical metallic tubing listed and labeled as
complying with UL 797A.
Fittings:
1. Manufacturers:
a. Arlington Industries: www.aifittings.com/#sle.
b. Bridgeport Fittings, LLC: www.bptfittings.com/#sle.
c. Or Approved Equal.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B; listed for use with aluminum EMT.
3. Material: Use aluminum.
a. Do not use die cast zinc fittings.
4. Connectors and Couplings: Use compression/gland type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

2.09 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A.

Manufacturers:

1. ABB; Carlon: www.carlon.com/#sle.

2. Allied Tube & Conduit, a division of Atkore International: www.alliedeg.com/#sle.
3.  Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,

Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

Fittings:
1.  Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.10 ACCESSORIES

A.

B.
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Conduit Joint Compound: Corrosion-resistant, electrically conductive compound listed as
complying with UL 2419; suitable for use with conduit to be installed.

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250
Ibf.

Foam Conduit Sealant:

1. Removable, two-part, closed-cell foam, specifically designed for sealing conduit openings
against water, moisture, gases, and dust.

2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.

3. Rated to hold minimum of 10 ft water head pressure.

Conduit Mechanical Seals:

1. Listed as complying with UL 514B.

2. Specifically designed for sealing conduit openings against water, moisture, gases, and
dust.
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3.  Suitable for sealing around conductors/cables to be installed.

Sealing Compound for Hazardous/Classified Location Sealing Fittings: Listed for use with
particular fittings to be installed.

Sealing Systems for Concrete Penetrations:

1. Sleeves: Provide water stop ring or cement coating that bonds to concrete to prevent
water infiltration.

2.  Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.

Flashing Panels for Exterior Wall Penetrations: Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive conduits.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

moow

m

H.
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Install products in accordance with manufacturer's instructions.

Install conduit in accordance with NECA 1.

Galvanized Steel Rigid Metal Conduit (RMC): Install in accordance with NECA 101.
Intermediate Metal Conduit (IMC): Install in accordance with NECA 101.

PVC-Coated Galvanized Steel Rigid Metal Conduit (RMC): Install using only tools approved by
manufacturer.

Rigid Polyvinyl Chloride (PVC) Conduit: Install in accordance with NECA 111.

Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. Conceal conduits unless specifically indicated to be exposed.

3.  Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.

c.  Within joists in areas with no ceiling.
d. Stacker equipment area.

4. Conduits installed underground or embedded in concrete may be routed in shortest
possible manner unless otherwise indicated. Route other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

5. Arrange conduit to maintain adequate headroom, clearances, and access.

6. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull
points.

7. Arrange conduit to provide no more than 150 feet between pull points.

Maintain minimum clearance of 6 inches between conduits and piping for other systems.

Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:

a. Heaters.

10. Group parallel conduits in same area on common rack.

©®

Conduit Support:
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7.
8.

9.
10.

11.
12.

Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 26 05 29.

Provide required vibration isolation and/or seismic controls; see Section 26 05 48.

Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.

Installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel/strut with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.

Use trapeze hangers assembled from threaded rods and metal channel/strut with

accessory conduit clamps to support multiple parallel suspended conduits.

Use nonpenetrating rooftop supports to support conduits routed across rooftops, where

approved.

Use of spring steel conduit clips for support of conduits is not permitted.

Use of wire for support of conduits is not permitted.

Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.

I.  Connections and Terminations:

1.

2.

3.

6.

7.

Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.

Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect conductors.

Secure joints and connections to provide mechanical strength and electrical continuity.

J. Penetrations:

1.

2.
3.

Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

Make penetrations perpendicular to surfaces unless otherwise indicated.

Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

Conceal bends for conduit risers emerging above ground.

Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

Install firestopping to preserve fire resistance rating of partitions and other elements; see
Section 07 84 00.

K. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):

1.
2.
3.
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Maximum Conduit Size: 1-inch trade size unless otherwise approved.
Install conduits within middle one third of slab thickness.
Secure conduits to prevent floating or movement during pouring of concrete.
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N.

0.
P.

Conduit Movement Provisions: Where conduits are subject to movement, provide expansion

and expansion/deflection fittings to prevent damage to enclosed conductors or connected

equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

3. Where conduits are subject to earth movement by settlement or frost.

Conduit Sealing:

1.  Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2.  Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

3. Where conduits cross boundaries of hazardous/classified locations, provide
identified/listed sealing fittings or conduit mechanical seals as approved by authorities
having jurisdiction; locate as indicated or in accordance with NFPA 70.

Provide pull string in each empty conduit and in conduits where conductors and cables are to
be installed by others. Leave minimum slack of 12 inches at each end.

Provide grounding and bonding; see Section 26 05 26.
Identify conduits; see Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A.
B.

C.

D.

See Section 01 40 00 - Quality Requirements for additional requirements.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A.

Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION 26 05 33.13
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

mmo o w

Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
Boxes and enclosures for integrated power, data, and audio/video.

Boxes for hazardous (classified) locations.

Floor boxes.

Accessories.

1.02 RELATED REQUIREMENTS

A
B.
C.

m

Section 03 30 00 - Cast-in-Place Concrete.
Section 07 84 00 - Firestopping.

Section 08 31 00 - Access Doors and Panels: Panels for maintaining access to concealed
boxes.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 33.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit length and/or number of bends
between pulling points.

Section 26 05 33.23 - Surface Raceways for Electrical Systems:
1. Accessory boxes designed specifically for surface raceway systems.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 27 26 - Wiring Devices:

1. Wall plates.

2. Floor box service fittings.

3. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS

A.

B.
C.
D

m
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NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013
(Reaffirmed 2020).

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.
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I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

K. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,
Including All Revisions.

L. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8.  Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Project Record Documents: Record actual locations for outlet and device boxes, pull boxes,
cabinets and enclosures, floor boxes, and underground boxes/enclosures.

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2.  Keys for Lockable Enclosures: Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2 PRODUCTS

2.01 BOXES

A. General Requirements:

1.

2.

3.
4.

5.

Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:

1.
2.
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10.

11.

12.

13.

14.
15.

Use sheet-steel boxes for dry locations unless otherwise indicated or required.

Use cast iron boxes for damp or wet locations unless otherwise indicated or required;

furnish with compatible weatherproof gasketed covers.

Use cast iron boxes where exposed galvanized steel rigid metal conduit is used.

Use suitable concrete type boxes where flush-mounted in concrete.

Use suitable masonry type boxes where flush-mounted in masonry walls.

Use raised covers suitable for the type of wall construction and device configuration where

required.

Use shallow boxes where required by the type of wall construction.

Do not use "through-wall" boxes designed for access from both sides of wall.

Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL

514A.

Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.

Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of

luminaire where required.

Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use

field-connected gangable boxes unless specifically indicated or permitted.

Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets): 4 inch square by 2-
1/8 inch deep (100 by 54 mm) trade size.

b. Ceiling Outlets: 4 inch octagonal or square by 2-1/8 inch deep (100 by 54 mm) trade
size.

Wall Plates: Comply with Section 26 27 26.

Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products; : www.hubbell-rtb.com/#sle.

c. Or Approved Equal..

d. Substitutions: See Section 01 60 00 - Product Requirements.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1.

2.
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Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL 50E, or
UL 508A.

NEMA EN 10250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations: Type 12, painted steel.

b. Outdoor Locations: Type 4X, stainless steel.

Junction and Pull Boxes Larger Than 100 cubic inches:
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a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger: Provide sectionalized screw-cover or hinged-cover
enclosures.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels: Painted steel, removable.
c. Terminal Blocks: Provide voltage/current ratings and terminal quantity suitable for
purpose indicated, with 25 percent spare terminal capacity.
5. Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise
indicated.
6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.
b. Hubbell Incorporated; Wiegmann Products; : www.hubbell-
wiegmann.com/#sle.
c. Or Approved Equal..
d. Substitutions: See Section 01 60 00 - Product Requirements.
D. Boxes for Hazardous (Classified) Locations: Listed and labeled as complying with UL 1203 for
the classification of the installed location.
1. Manufacturers:
a. Appleton, a brand of Emerson Electric Co; : www.emerson.com/#sle.
b. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.
c. Or Approved Equal..
d. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 ACCESSORIES

A. Flashing Panels for Exterior Wall Penetrations: Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for boxes and facade materials
to be installed.

1. Manufacturers:
a. Quickflash Weatherproofing Products, Inc: www.quickflashproducts.com/#sle.
b. Or Approved Equal..
c. Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide separate boxes for emergency power and normal power systems.
Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.
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H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 31
00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 27 26.

4. Locate boxes so that wall plates do not span different building finishes.

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches horizontal separation unless otherwise indicated.

7. Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire
resistance will not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide
minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

8. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 05 33.13.

9. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:

a. Concealed above accessible suspended ceilings.

b. Within joists in areas with no ceiling.

c. Electrical rooms.

d. Mechanical equipment rooms.

I. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide required seismic controls in accordance with Section 26 05 48.

3.  Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

4. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or ceiling
support system.

5.  Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

L. Floor-Mounted Cabinets: Mount on properly sized 4 inch high concrete pad constructed in
accordance with Section 03 30 00.
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M. Install boxes as required to preserve insulation integrity.

N. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

0. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

P. Close unused box openings.

Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

R. Provide grounding and bonding in accordance with Section 26 05 26.

S. Identify boxes in accordance with Section 26 05 53.
3.03 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
3.04 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION 26 05 33.16
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SECTION 26 05 48
VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Vibration isolation requirements.
B. Vibration-isolated equipment support bases.
C. \Vibration isolators.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
1.03 REFERENCE STANDARDS

A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by
Referring Code or Reference Standard.

B. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation components with the actual
equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators: Include rated load capacities and deflections; include information on
color coding or other identification methods for spring element load capacities.
C. Shop Drawings - Vibration Isolation Systems:
1.  Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.
2. Vibration-Isolated Equipment Support Bases: Include base weights, including concrete fill
where applicable; indicate equipment mounting provisions.
1.06 QUALITY ASSURANCE
A. Comply with NFPA 70.

B. Comply with applicable building code.
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C. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

D. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A. Provide vibration isolation systems to reduce vibration transmission to supporting structure from
vibration-producing electrical equipment and/or electrical connections to vibration-isolated
equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:
1.  Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.
3.  Select vibration-isolated equipment support bases and associated vibration isolators to
provide minimum 2-inch operating clearance beneath base unless otherwise indicated.

D. Equipment Isolation:
1.  Transformers:

a. Specified vibration isolators are in addition to any factory-installed internal core and
coil assembly vibration isolators unless otherwise indicated.

b. Floor-Mounted Transformers, Nonseismic Applications: Use resilent material isolator
pads or resilient material isolator mounts.

c. Suspended Transformers, Nonseismic Applications: Use resilient material isolator
hangers, spring isolator hangers, or combination resilient material/spring isolator
hangers.

d. Wall-Mounted Transformers, Nonseismic Applications: Use resilient material isolator
mounts.

E. Conduit Isolation:
1. Use flexible conduit or cable for electrical connections to vibration-isolated equipment,
including equipment installed under other sections or by others.
2. Vibration Isolators:

a. Provide vibration isolators for conduit supports:

1) Located within 50 feet of connected vibration-isolated equipment where flexible
connection to equipment is not possible.

2)  For conduits over 2 inch trade size located below or within 50 feet of noise-
sensitive areas indicated.

b. Suspended Conduits, Nonseismic Applications: Use resilient material isolator
hangers, spring isolator hangers, or combination resilient material/spring isolator
hangers.

c. Use modular seal or approved resilient material where vibration-isolated conduits
penetrate building elements (e.g., walls, floors) arranged to prevent vibration
transmission to structure.

2.02 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES

A. Manufacturers:
1. Vibration-Isolated Equipment Support Bases:
a. Kinetics Noise Control, Inc: www.kineticsnoise.com/#sle.
b. Mason Industries: www.mason-ind.com/#sle.
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2.

c. Or Approved Equal.
Substitutions: See Section 01 60 00 - Product Requirements.

2.03 VIBRATION ISOLATORS
A. Manufacturers:

1.

2.

Vibration Isolators:

a. ANDRE HVAC International, Inc: www.andrehvac.com/#sle.
b. Kinetics Noise Control, Inc: www.kineticsnoise.com/#sle.

c. Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

B. General Requirements:

1.
2.

Resilient Materials for Vibration Isolators: Oil, ozone, and oxidant resistant.

Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.

b. Lateral Stability: Minimum lateral stiffness to vertical stiffness ratio of 0.8.

c. Designed to operate in the linear portion of their load versus deflection curve over
deflection range of not less than 50 percent above specified deflection.

d. Designed to provide additional travel to solid of not less than 50 percent of rated
deflection at rated load.

e. Selected to provide designed deflection of not less than 75 percent of specified
deflection.

f.  Selected to function without undue stress or overloading.

C. Vibration Isolators for Nonseismic Applications:

1.

Resilient Material Isolator Pads:

a. Description: Single or multiple layer pads utilizing elastomeric (e.g., neoprene,
rubber) or fiberglass isolator material.

b. Pad Thickness: As required for specified minimum static deflection; minimum 0.25
inch thickness.

c. Multiple Layer Pads: Provide bonded, galvanized sheet metal separation plate
between each layer.

2. Resilient Material Isolator Mounts, Nonseismic:

a. Description: Mounting assemblies for bolting equipment to supporting structure
utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material; fail-safe
type.

3.  Open (Unhoused) Spring Isolators:

a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) without a housing.

b. Bottom Load Plate: Nonskid, molded, elastomeric isolator material or steel with
nonskid elastomeric isolator pad with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

4. Housed Spring Isolators:

a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing.

b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for
limiting equipment movement and preventing metal-to-metal contact between
housing elements.

c. Bottom Load Plate: Steel with nonskid, elastomeric isolator pad with provisions for
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported
equipment.

5. Restrained Spring Isolators, Nonseismic:
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a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing designed to prevent movement of
supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate: Steel with nonskid, elastomeric isolator pad with provisions for
bolting to supporting structure as required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

d. Provides constant free and operating height.

6. Resilient Material Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material for
the lower hanger rod connection.

7. Spring Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

8. Combination Resilient Material/Spring Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g., neoprene, rubber) or fiberglass
isolator material for the upper hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

Verify that field measurements are as shown on the drawings.

Verify that mounting surfaces are ready to receive vibration components and associated
attachments.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install products in accordance with applicable requirements of NECA 1 (general workmanship).
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.
D. Secure fasteners according to manufacturer's recommended torque settings.
E. Install flexible conduit and cable connections to provide sufficient slack for vibration isolation
relative displacements as indicated or as required.
F. Vibration Isolation Systems:
1.  Vibration-Isolated Equipment Support Bases:
a. Provide specified minimum clearance beneath base.
2.  Spring Isolators:
a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to
isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment
uniformly such that excessive weight or stress is not placed on any single isolator.
3. Isolator Hangers:
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a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.
b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's

instructions.
4. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.
5. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

o

Adjust isolators to be free of isolation short circuits during normal operation.
7. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation components for damage and defects.

C. \Vibration Isolation Systems:
1. Verify isolator static deflections.
2. Verify required clearance beneath vibration-isolated equipment support bases.

3. Verify vibration isolation performance during normal operation; investigate sources of
isolation short circuits.

D. Correct deficiencies and replace damaged or defective vibration isolation components.
END OF SECTION 26 05 48
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.
Voltage markers.
Underground warning tape.
Floor marking tape.

G Mmoo

. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 09 91 13 - Exterior Painting.
B. Section 09 91 23 - Interior Painting.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

D. Section 26 05 73 - Power System Studies: Arc flash hazard warning labels.

E. Section 26 27 26 - Wiring Devices - Lutron: Device and wallplate finishes; factory pre-marked
wallplates.

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2023.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2023.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.
E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.
B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Shop Drawings: Provide schedule of items to be identified indicating proposed designations,
materials, legends, and formats.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
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1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1.  Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

a.

f.

Switchboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Use identification nameplate to identify main overcurrent protective device.

5) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.

Motor Control Centers:

1) Identify ampere rating.

2) ldentify power source and circuit number. Include location.

3) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.

Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Identify main overcurrent protective device. Use identification label for
panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces.

6) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Do not identify spares and spaces.

Transformers:

1) Identify kVA rating.

2) ldentify voltage and phase for primary and secondary.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Identify load(s) served. Include location.

Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.

2) ldentify power source and circuit number. Include location when not within sight
of equipment.

3) Identify load(s) served. Include location when not within sight of equipment.

Electricity Meters:

1) Identify load(s) metered.

2. Service Equipment:

a.

Use identification nameplate to identify each service disconnecting means.

3. Use identification label or handwritten text using indelible marker on inside of door at each
fused switch to identify required NEMA fuse class and size.
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4. Use identification label or handwritten text using indelible marker on inside of door at each
motor controller to identify nameplate horsepower, full load amperes, code letter, service
factor, voltage, and phase of motor(s) controlled.

5.  Use field-painted floor markings, floor marking tape, or warning labels to identify required
equipment working clearances where indicated or where required by the authority having
jurisdiction.

a. Field-Painted Floor Markings: Alternating black and white stripes, 3 inches wide,
painted in accordance with Section 09 91 23 and 09 91 13.

6. Available Fault Current Documentation: Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.

a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Industrial machinery.
7.  Arc Flash Hazard Warning Labels: Comply with Section 26 05 73.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

2.  Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:

a. Ateach source and load connection.

b. Within boxes when more than one circuit is present.

c. Within equipment enclosures when conductors and cables enter or leave the
enclosure.

4. Use wire and cable markers to identify connected grounding electrode system
components for grounding electrode conductors.

5. Use underground warning tape to identify direct buried cables.

C. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at
maximum intervals of 20 feet.
2. Use voltage markers, color-coded bands, or factory-painted conduits to identify systems
other than normal power system for accessible conduits.
a. Maximum Intervals: 20 feet.
b. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark
bands 3 inches wide.
1) Field-Painting: Comply with Section 09 91 23 and 09 91 13.
2)  Vinyl Color Coding Electrical Tape: Comply with Section 26 05 19.
c. Color Code:
3. Use underground warning tape to identify underground raceways.

D. Identification for Boxes:

1. Use voltage markers to identify highest voltage present.

2. Use voltage markers or color coded boxes to identify systems other than normal power
system.
a. Color-Coded Boxes: Field-painted in accordance with Section 09 91 23 and 09 91 13

per the same color code used for raceways.

3. Use identification labels or handwritten text using indelible marker to identify circuits

enclosed.
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4.

Use warning labels to identify electrical hazards for boxes containing exposed live parts or
exposed conductors operating at over 600 V nominal with the word message "DANGER,;
HIGH VOLTAGE; KEEP OUT".

E. Identification for Devices:

1.
2.

4.

Wiring Device and Wallplate Finishes: Comply with Section 26 27 26.

Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.

a. Forreceptacles in public areas or in areas as directed by Architect, provide
identification on inside surface of wallplate.

Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for

multiple wall-mounted control devices installed at one location.

Use identification label to identify receptacles protected by upstream GFI protection,

where permitted.

F. Identification for Luminaires:

1.

Use permanent red dot on luminaire frame to identify luminaires connected to emergency
power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1.

Manufacturers:

a. Brimar Industries, Inc: www.brimar.com/#sle.

b. Substitutions: See Section 01 60 00 - Product Requirements.

Materials:

a. Indoor Clean, Dry Locations: Use plastic nameplates.

b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for
exterior use.

Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.

a. Exception: Provide minimum thickness of 1/8 inch when any dimension is greater
than 4 inches.

Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched

text.

Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.

Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.

B. Identification Labels:

1.

Manufacturers:

a. Brady Corporation; : www.bradyid.com/#sle.

b. Brother International Corporation: www.brother-usa.com/#sle.

c. Substitutions: See Section 01 60 00 - Product Requirements.

Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:

1. Minimum Size: 1 inch by 2.5 inches.
2. Legend:
a. Equipment designation or other approved description.
3.  Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:
a. System Designation: 1 inch.
Project ID#: 2023-06-79-06442 Identification for Electrical
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b. Equipment Designation: 1/2 inch.
c. Other Information: 1/4 inch.
d. Exception: Provide minimum text height of 1 inch for equipment located more than
10 feet above floor or working platform.
5. Color:
a. Normal Power System: White text on black background.

D. Format for General Information and Operating Instructions:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 1/4 inch.
Color: Black text on white background unless otherwise indicated.

ormat for Caution and Warning Messages:

Minimum Size: 2 inches by 4 inches.

Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.

Text: All capitalized unless otherwise indicated.

Minimum Text Height: 1/2 inch.

Color: Black text on yellow background unless otherwise indicated.

NeT O W

ormat for Receptacle Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Power source and circuit number or other designation indicated.
a. Include voltage and phase for other than 120 V, single phase circuits.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

N=T O R W

ormat for Control Device Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Load controlled or other designation indicated.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation: www.bradyid.com/#sle.
2. HellermannTyton: www.hellermanntyton.com/#sle.
3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

o= T OTRW

B. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

D. Legend: Power source and circuit number or other designation indicated.

E. Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
1. Do not use handwritten text.

F. Minimum Text Height: 1/8 inch.
G. Color: Black text on white background unless otherwise indicated.
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2.04 VOLTAGE MARKERS

A. Manufacturers:
1. Brady Corporation: www.bradyid.com/#sle.
2. Brimar Industries, Inc: www.brimar.com/#sle.
3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Markers for Conduits: Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

C. Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.

D. Minimum Size:
1. Markers for Equipment: 1 1/8 by 4 1/2 inches.
2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3. Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.
4. Markers for Junction Boxes: 1/2 by 2 1/4 inches.

E. Legend:
1. Markers for Voltage Identification: Highest voltage present.
2.  Markers for System Identification:
a. Emergency Power System: Text "EMERGENCY".
b. Other Systems: Type of service.

F. Color: Black text on orange background unless otherwise indicated.
2.05 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation: www.bradyid.com/#sle.
2. Brimar Industries, Inc: www.brimar.com/#sle.
3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Materials: Use foil-backed detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

C. Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

D. Legend: Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines: Black text on red background.

2.06 FLOOR MARKING TAPE

A. Manufacturers:
1. Brady Corporation: www.bradyid.com/#sle.
2. Brimar Industries, Inc: www.brimar.com/#sle.
3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Floor Marking Tape for Equipment Working Clearance Identification: Self-adhesive vinyl or
polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.07 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc: www.brimar.com/#sle.
2. Clarion Safety Systems, LLC: www.clarionsafety.com/#sle.
3.  Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.
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Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

Warning Signs:
1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.

Warning Labels:

1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

a. Do not use labels designed to be completed using handwritten text.

2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size: 2 by 4 inches unless otherwise indicated.

Floor Signs:

1. Materials: Use factory preprinted, self-adhesive vinyl, polyester, or rubber labels with
protective overlaminate; removable.

2. Minimum Size: 17-inch diameter unless otherwise indicated.

PART 3 EXECUTION
3.01 PREPARATION

A.

Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION

A
B.

Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1.  Surface-Mounted Equipment: Enclosure front.

2.  Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.

Elevated Equipment: Legible from the floor or working platform.

Branch Devices: Adjacent to device.

Interior Components: Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

Conductors and Cables: Legible from the point of access.

10. Devices: Outside face of cover.

©CEeNDOA

Install identification products centered, level, and parallel with lines of item being identified.

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.
1. Do not use adhesives on exterior surfaces except where substrate cannot be penetrated.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

Install underground warning tape above buried lines with one tape per trench at 3 inches below
finished grade.

Secure rigid signs using stainless steel screws.
Mark all handwritten text, where permitted, to be neat and legible.
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3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION 26 05 53

Project ID#: 2023-06-79-06442 26 05 53 - 8 Identification for Electrical
MTE Green Line Stacker Systems



SECTION 26 05 73
POWER SYSTEM STUDIES

PART 1 GENERAL

1.01 SECTION INCLUDES
A.
B.
C.

D.

Short-circuit study.
Protective device coordination study.

Arc flash and shock risk assessment.
1. Includes arc flash hazard warning labels.

Criteria for the selection and adjustment of equipment and associated protective devices not
specified in this section, as determined by studies to be performed.

1.02 RELATED REQUIREMENTS
A

moow

Section 26 05 53 - Identification for Electrical Systems: Additional requirements for arc flash
hazard warning labels.

Section 26 21 00 - Low-Voltage Electrical Service Entrance.
Section 26 24 13 - Switchboards.

Section 26 24 16 - Panelboards.

Section 26 24 19 - Motor-Control Centers.

1.03 REFERENCE STANDARDS
A.
B.

C.

J.

ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2023.

IEEE 141 - IEEE Recommended Practice for Electric Power Distribution for Industrial Plants;
1993 (Reaffirmed 1999).

IEEE 242 - IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems; 2001, with Errata (2003).

IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power Systems
Analysis; 1997.

IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in Industrial and
Commercial Power Systems; 2006.

IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations; 2018, with Errata
(2019).

NEMA MG 00001 - Motors and Generators; 2024.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.

1.04 ADMINISTRATIVE REQUIREMENTS
A

Project ID#: 2023-06-79-06442
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Coordination:

1. Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.

2. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

Pre-Study Meeting: Conduct meeting with Owner to discuss system operating modes and
conditions to be considered in studies.

Sequencing:
1. Submit study reports prior to or concurrent with product submittals.
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2. Do not order equipment until matching study reports and product submittals have both
been evaluated by A/E.

3. Verify naming convention for equipment identification prior to creation of final drawings,
reports, and arc flash hazard warning labels (where applicable).

D. Scheduling:
1. Arrange access to existing facility for data collection with Owner.
2. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
Study preparer's qualifications.
Field testing agency's qualifications.
Study reports, stamped or sealed and signed by study preparer.

Product Data: In addition to submittal requirements specified in other sections, include
manufacturer's standard catalog pages and data sheets for equipment and protective devices
indicating information relevant to studies.
1. Include characteristic time-current trip curves for protective devices.
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.
3. Identify modifications made in accordance with studies that:
a. Can be made at no additional cost to Owner.
b. As submitted will involve a change to the contract sum.

mo o

Arc Flash Hazard Warning Label Samples: One of each type and legend specified.
Site-specific arc flash hazard warning labels.
Field quality control reports.

- T om

Certification that field adjustable protective devices have been set in accordance with
requirements of studies.

J.  Project Record Documents: Revise studies as required to reflect as-built conditions.
1. Include hard copies with operation and maintenance data submittals.
2. Include computer software files used to prepare studies with file name(s) cross-referenced
to specific pieces of equipment and systems.

1.06 POWER SYSTEM STUDIES

A. Scope of Studies:

1. Perform analysis of new electrical distribution system as indicated on drawings.

2. Except where study descriptions below indicate exclusions, analyze system at each bus
from primary protective devices of utility source down to each piece of equipment
involved, including parts of system affecting calculations being performed (e.g. fault
current contribution from motors).

3. Include in analysis alternate sources and operating modes (including known future
configurations) to determine worst case conditions.

B. General Study Requirements:
1. Comply with NFPA 70.
2. Perform studies utilizing computer software complying with specified requirements;
manual calculations are not permitted.
C. Data Collection:
1.  Compile information on project-specific characteristics of actual installed equipment,
protective devices, feeders, etc. as necessary to develop single-line diagram of electrical
distribution system and associated input data for use in system modeling.
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a. Utility Source Data: Include primary voltage, maximum and minimum three-phase
and line-to-ground fault currents, impedance, X/R ratio, and primary protective device
information.

1)  Obtain up-to-date information from Utility Company.

2)  Utility Company: As indicated on drawings.

b. Generators: Include manufacturer/model, kW and voltage ratings, and impedance.

c. Motors: Include manufacturer/model, type (e.g. induction, synchronous), horsepower
rating, voltage rating, full load amps, and locked rotor current or NEMA MG 00001
code letter designation.

d. Transformers: Include primary and secondary voltage ratings, kVA rating, winding
configuration, percent impedance, and X/R ratio.

e. Protective Devices:

1) Circuit Breakers: Include manufacturer/model, type (e.g. thermal magnetic,
electronic trip), frame size, trip rating, voltage rating, interrupting rating, available
field-adjustable trip response settings, and features (e.g. zone selective
interlocking).

2) Fuses: Include manufacturer/model, type/class (e.g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

f.  Protective Relays: Include manufacturer/model, type, settings, current/potential
transformer ratio, and associated protective device.

g. Conductors: Include feeder size, material (e.g. copper, aluminum), insulation type,
voltage rating, number per phase, raceway type, and actual length.

D. Short-Circuit Study:

1.  Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and IEEE 399.

2. For purposes of determining equipment short circuit current ratings, consider conditions
that may result in maximum available fault current, including but not limited to:
a. Maximum utility fault currents.
b. Maximum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).

3. For each bus location, calculate the maximum available three-phase bolted symmetrical
and asymmetrical fault currents. For grounded systems, also calculate the maximum
available line-to-ground bolted fault currents.

E. Protective Device Coordination Study:
1.  Comply with applicable portions of IEEE 242 and IEEE 399.
2. Analyze alternate scenarios considering known operating modes (e.g. utility as source,
generator as source, utility/generator in parallel, bus tie breaker open/close positions).
3. Analyze protective devices and associated settings for suitable margins between time-
current curves to provide adequate protection for equipment and conductors while
achieving full selective coordination.

F. Arc Flash and Shock Risk Assessment:

1. Comply with NFPA 70E.

2. Perform incident energy and arc flash boundary calculations in accordance with IEEE
1584 (as referenced in NFPA 70E Annex D), where applicable.

3. Analyze alternate scenarios considering conditions that may result in maximum incident
energy, including but not limited to:
a. Maximum and minimum utility fault currents.
b. Maximum and minimum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).

G. Study Reports:
1.  General Requirements:
a. ldentify date of study and study preparer.
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e.

f

Identify study methodology and software product(s) used.

Identify scope of studies, assumptions made, implications of possible alternate
scenarios, and any exclusions from studies.

Identify base used for per unit values.

Include single-line diagram and associated input data used for studies; identify buses
on single-line diagram as referenced in reports, and indicate bus voltage.

Include conclusions and recommendations.

2. Short-Circuit Study:

a.

b.

For each scenario, identify at each bus location:

1) Calculated maximum available symmetrical and asymmetrical fault currents
(both three-phase and line-to-ground where applicable).

2) Fault point X/R ratio.

3) Associated equipment short circuit current ratings.

Identify locations where the available fault current exceeds the equipment short

circuit current rating, along with recommendations.

3.  Protective Device Coordination Study:

a.

b.

d.

For each scenario, include time-current coordination curves plotted on log-log scale

graphs.

For each graph include (where applicable):

1) Partial single-line diagram identifying the portion of the system illustrated.

2) Protective Devices: Time-current curves with applicable tolerance bands for
each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors: Damage curves.

4) Transformers: Inrush points and damage curves.

5) Generators: Full load current, overload curves, decrement curves, and short
circuit withstand points.

6) Motors: Full load current, starting curves, and damage curves.

7) Capacitors: Full load current and damage curves.

For each protective device, identify fixed and adjustable characteristics with available

ranges and recommended settings.

1) Circuit Breakers: Include long time pickup and delay, short time pickup and
delay, and instantaneous pickup.

2) Include ground fault pickup and delay.

3) Include fuse ratings.

4) Protective Relays: Include current/potential transformer ratios, tap, time dial,
and instantaneous pickup.

Identify cases where either full selective coordination or adequate protection is not

achieved, along with recommendations.

4. Arc Flash and Shock Risk Assessment:

a.

For the worst case for each scenario, identify at each bus location:

1) Calculated incident energy and associated working distance.

2) Calculated arc flash boundary.

3) Bolted fault current.

4)  Arcing fault current.

5) Clearing time.

6) Arc gap distance.

For purposes of producing arc flash hazard warning labels, summarize the maximum
incident energy and associated data reflecting the worst case condition of all
scenarios at each bus location.

1.07 QUALITY ASSURANCE
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Study Preparer Qualifications: Professional electrical engineer licensed in Wisconsin and with
minimum five years experience in preparation of studies of similar type and complexity using
specified computer software.

Field Testing Agency Qualifications: Independent testing organization specializing in testing,
analysis, and maintenance of electrical systems with minimum five years experience; NETA
Accredited Company.

Computer Software for Study Preparation: Use the latest edition of commercially available
software utilizing specified methodologies.
1. Products:

a. ETAP/Operation Technology, Inc: www.etap.com/#sle.

b. SKM Systems Analysis, Inc: www.skm.com/#sle.

c. Or Approved Equal.

d. Substitutions: See Section 01 60 00 - Product Requirements.

PART 2 PRODUCTS
2.01 ARC FLASH HAZARD WARNING LABELS

A.

Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.
1.  Materials: Comply with Section 26 05 53.
2. Minimum Size: 4 by 6 inches.
3. Legend: Provide custom legend in accordance with NFPA 70E based on equipment-
specific data as determined by arc flash and shock risk assessment.
a. Include orange header that reads "WARNING" unless otherwise indicated.
b. Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or
approved equivalent.
c. Include the following information:
1)  Arc flash boundary.
Available incident energy and corresponding working distance.
Nominal system voltage.
Limited approach boundary.
Restricted approach boundary.
Equipment identification.
Study preparer, report reference, and date calculations were performed.

Jegser

PART 3 EXECUTION
3.01 INSTALLATION

A.

Install arc flash warning labels in accordance with Section 26 05 53.

3.02 FIELD QUALITY CONTROL

A
B.

C.
D.

E.
F.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Provide the services of field testing agency or equipment manufacturer's representative to
perform inspection, testing, and adjusting.

Inspect and test in accordance with NETA ATS, except Section 4.

Adjust equipment and protective devices for compliance with studies and recommended
settings.

Notify A/E of any conflicts with or deviations from studies. Obtain direction before proceeding.
Submit detailed reports indicating inspection and testing results, and final adjusted settings.

3.03 CLOSEOUT ACTIVITIES

A
B.
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See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.
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C. Training: Include as part of the base bid training for Owner's personnel on electrical safety
pertaining to arc flash and shock hazards.
1. Use site-specific arc flash and shock risk assessment report as training reference,
supplemented with additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor: Representative of entity performing study.
4. Location: At project site.

END OF SECTION 26 0573
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
Section 26 05 33.13 - Conduit for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.
Section 26 27 26 - Wiring Devices.
Section 26 28 16.16 - Enclosed Switches.
F. Section 26 29 13 - Enclosed Controllers.
1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

moow

B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS
2.01 MATERIALS

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for
equipment.

1.  Colors: Comply with NEMA WD 1.

2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

Project ID#: 2023-06-79-06442

MTE Green Line Stacker 26 0583 -1 Wiring Connections



w

mo o

F.

3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.
4. Substitutions: See Section 01 60 00 - Product Requirements.

Disconnect Switches: As specified in Section 26 28 16.16 and in individual equipment
sections.

Wiring Devices: As specified in Section 26 27 26.
Flexible Conduit: As specified in Section 26 05 33.13.
Wire and Cable: As specified in Section 26 05 19.
Boxes: As specified in Section 26 05 33.16.

2.02 EQUIPMENT CONNECTIONS
PART 3 EXECUTION
3.01 EXAMINATION

A.

Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS

A.

Project ID#: 2023-06-79-06442
MTE Green Line Stacker

At hazardous locations, provide wiring connections in accordance with NEC requirements using
listed components suitable for the classified area, ensuring proper sealing, grounding, and
secure terminations.

Make electrical connections in accordance with equipment manufacturer's instructions.

Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

Provide receptacle outlet to accommodate connection with attachment plug.
Provide cord and cap where field-supplied attachment plug is required.

Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

Install terminal block jumpers to complete equipment wiring requirements.

Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION 26 05 83
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SECTION 26 09 16
ELECTRIC CONTROLS AND RELAYS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Pushbutton and selector switches.
B. Control stations and panels.
C. Relays and time-delay relays.
D. Control power transformers.
1.02 RELATED REQUIREMENTS
A. Section 26 05 33.16 - Boxes for Electrical Systems: Cabinets and terminal blocks.
1.03 REFERENCE STANDARDS
A. NEMA ICS 1 - Industrial Control and Systems General Requirements; 2022.

B. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

C. NEMA IA 10030 - Industrial Control and Systems: Enclosures; 2024.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Submit to NEMA ICS 1 indicating control panel layouts, wiring connections
and diagrams, dimensions, support points.

C. Product Data: Provide for each component showing electrical characteristics and connection
requirements.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Products: Listed, classified, and labeled as suitable for the purpose intended.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. ABB; : www.electrification.us.abb.com/#sle.

B. Eaton Corporation; : www.eaton.com/#sle.

C. Rockwell Automation; . www.rockwellautomation.com/#sle.
D. Schneider Electric; . www.se.com/#sle.

E. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 COMPONENTS
A. Control Switches and Stations:

Project ID#: 2023-06-79-06442
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1. Contacts: NEMA ICS 2, Form Z.

2 Contact Ratings: NEMA ICS 2, A150.

3. Selector Switch Operators: Two position rotary selector switch.
4. Pushbutton Operator: Unguarded type.

5. Control Stations: Standard duty oiltight type pushbutton station.
2

S

2

B. Magnetic Control Relays: NEMA ICS 2, Class A300.
1. Contacts: NEMA ICS 2, Form Z.
. Contact Ratings: NEMA ICS 2, Class A150.
C. Solid-State Relays: NEMA ICS 2.

1 Contacts: NEMA ICS 2, Form Z.

. Contact Ratings: NEMA ICS 2, Class A150.

D. Time-Delay Relays: NEMA ICS 2, Class A600, pneumatic time-delay relay with __ second
time delay after energization.
1. Contacts: NEMA ICS 2, Form Z.
2. Contact Ratings: NEMA ICS 2, Class A150.

E. Interval Timing Relays: NEMA ICS 2, Class A300, repeat cycle timer.
1. Contacts: NEMA ICS 2, Form Z.
2. Contact Ratings: NEMA ICS 2, Class A150.

F. Clock Timers: NEMA ICS 2, Class A300, 24 hour timer.
1. Astronomical dial.
2. Contacts: NEMA ICS 2, Form Z.
3. Contact Ratings: NEMA ICS 2, Class A150.

G. Control Power Transformers: Machine tool transformer with isolated secondary winding.
2.03 ENCLOSURES

A. Control Station Enclosures: NEMA IA 10030; Type 1.

B. Relay Enclosures: NEMA IA 10030; Type 1.

C. Fabrication: Shop fabricate control panels to NEMA ICS 1, using cabinets and terminal blocks
furnished in accordance with Section 26 05 33.16.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install individual relays and time-delay relays in enclosures.
C. Install cabinets in accordance with Section 26 05 33.16.
D. Make electrical wiring interconnections as indicated.
END OF SECTION 26 09 16
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SECTION 26 09 17
PROGRAMMABLE CONTROLLERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Programmable controllers.
B. Remote input/output units.
1.02 REFERENCE STANDARDS
A. NEMA ICS 1 - Industrial Control and Systems General Requirements; 2022.

B. NEMA ICS 3 - Industrial Control and Systems: Medium Voltage Controllers Rated 2001 to 7200
Volts AC; 2005 (Reaffirmed 2010).

C. NEMA A 10030 - Industrial Control and Systems: Enclosures; 2024.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate electrical characteristics and connection requirements, including
layout of completed assemblies, interconnecting cabling, dimensions, weights, and external
power requirements.

C. Product Data: Provide data for each component specified showing electrical characteristics
and connection requirements.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

E. Project Record Documents: Record actual locations of controller cabinets and input and output
devices connected to system. Include interconnection wiring and cabling information, and
terminal block layouts in controller cabinets.

F. Operation Data: Include bound copies of operating and programming instructions.

G. Maintenance Data: Include card replacement, adjustments, and preventative maintenance
procedures and materials.

1.04 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Supplier Qualifications: Authorized distributor of specified manufacturer with minimum three
years documented experience.

D. Products: Listed, classified, and labeled as suitable for the purpose intended.

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in clean, dry area; maintain temperature to NEMA ICS 1.
1.06 FIELD CONDITIONS

A. Maintain temperature above 32 degrees F and below 104 degrees F during and after
installation of products.

B. Maintain area free of dirt and dust during and after installation of products.

Project ID#: 2023-06-79-06442

MTE Green Line Stacker 26 0917 -1 Programmable Controllers



PART 2 PRODUCTS
2.01 PROGRAMMABLE CONTROLLER
A. Description: Programmable controller manufactured to NEMA ICS 3 Part 2.

B. Configuration:

1. Processor Unit: Include processor, power supply, random access memory and
input/output modules.

2. Remote Input/Output Unit: Include input/output modules , interface module and power
supply for system inputs and outputs.

Ratings:
Programming Instruction Set:
Processor Unit:

nmmoo

. Input/Output Units:
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Do notinstall products until major construction is complete.
C. Connect input and output devices as indicated.
3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Manufacturer Services: Provide the services of the manufacturer's technical representative to
prepare and start systems.

C. Perform operational testing on control systems to verify proper operation and field wiring
connections.

3.03 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
C. Demonstrate operation and programming of controller.
D

Provide 4 hours of instruction each for two persons.
1. Conduct instruction at project site with manufacturer's representative.

3.04 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide a separate maintenance contract for specified maintenance service.

C. Provide manufacturer's service and maintenance of programmable controllers for one year from
Date of Substantial Completion.

END OF SECTION 26 09 17

Project ID#: 2023-06-79-06442

MTE Green Line Stacker 260917 -2 Programmable Controllers



SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

G Mmoo

Occupancy sensors.
Outdoor motion sensors.
Time switches.

Outdoor photo controls.
Digital load controllers.
Lighting contactors.
Accessories.

1.02 RELATED REQUIREMENTS

®nMTmoowy

— &

K
L.
M.
N.

Section 23 09 93 - Sequence of Operations for HYAC Controls.

Section 25 36 26 - Integrated Automation Lighting Relays.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems

Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies.

Section 26 09 18 - Remote Control Switching Devices: Remotely controlled devices for lighting
control, including networked lighting controls, programmable relay panels, and remote control
switching relays.

Section 26 27 26 - Wiring Devices: Devices for manual control of lighting, including wall

switches, wall dimmers, and fan speed controllers.

1. Includes finish requirements for wall controls specified in this section.

2. Includes accessory receptacles, switches, dimmers and wall plates, to match lighting
controls specified in this section.

Section 26 28 13 - Fuses.

Section 26 29 13 - Enclosed Controllers : General purpose contactors.
Section 26 51 00 - Interior Lighting.

Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A
B.

mmoo
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47 CFR 15 - Radio Frequency Devices; current edition.

ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment -
Nonlocking (Button) Type Photocontrols; 2020.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Drivers and Discharge Ballasts; 2023.
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NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

NEMA IA 10039 - Control Circuit and Pilot Devices; 2025.
NEMA IA 10030 - Industrial Control and Systems: Enclosures; 2024.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including
All Revisions.

UL 916 - Energy Management Equipment; Current Edition, Including All Revisions.

UL 917 - Clock-Operated Switches; Current Edition, Including All Revisions.

UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.

UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A

B.

Coordination:

1. Coordinate placement of lighting control devices with millwork, furniture, equipment and
other potential conflicts.

2. Coordinate placement of wall switch occupancy sensors with installed door swings.

3. Coordinate placement of occupancy sensors with millwork, furniture, equipment and other
potential obstructions to motion detection coverage.

4. Coordinate placement of photo sensors for daylighting controls with windows, skylights,
and luminaires to achieve optimum operation. Coordinate placement with ductwork,
piping, equipment, or other potential obstructions to light level measurement.

5. Coordinate lighting control device product selections with luminaire characteristics; see
Section 26 51 00 and lighting fixture schedule.

6. Notify A/E of conflicts or deviations from Contract Documents to obtain direction prior to
proceeding with work.

Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

A
B.

D.

Project ID#: 2023-06-79-06442
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See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Include ratings, operating modes or sequence of functions, configurations,
standard wiring diagrams, dimensions, colors, service condition requirements, and installed
features.

1. Occupancy Sensors: Include detailed motion detection coverage range diagrams.

Shop Drawings:

1. Occupancy Sensors: Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

2. Digital Load Controllers: Provide dimensioned plan views indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing factory and field connections. Include
manufacturer product characteristics and application instructions for wired and wireless
applications, including start-up and commissioning.

Field quality control reports.
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G.

H.

Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Operation and Maintenance Data: Include detailed information on device programming and
setup.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

Project Record Documents: Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Comply with NFPA 70.

Maintain at project site one copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

Product Evaluation and Listing Organization Qualifications: Organization engaged in
evaluation of products and services, including those recognized by OSHA as Nationally
Recognized Testing Laboratories (NRTL), and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A.

Store products in clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

A.

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A
B.
C.

D.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
Provide five year manufacturer warranty for occupancy sensors.

Provide five year manufacturer warranty for utility grade locking receptacle-mounted outdoor
photo controls.

Provide five year manufacturer warranty for digital load controllers.

PART 2 PRODUCTS
2.01 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS

A.
B.

C.

Provide products listed, classified, and labeled as suitable for purpose intended.

Unless specifically indicated as excluded, provide components necessary for complete
operating system including, but not limited to, conduit, wiring, connectors, hardware, and
accessories.

Products for Switching of Electronic Ballasts/Drivers: Tested and rated to be suitable for peak
inrush currents specified in NEMA 410.

2.02 OCCUPANCY SENSORS

A.

B.

Project ID#: 2023-06-79-06442
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Manufacturers:

1. Acuity Brands, Inc: www.acuitybrands.com/#sle.

2. Hubbell Incorporated: www.hubbell.com/#sle.

3.  Substitutions: See Section 01 60 00 - Product Requirements.

General Requirements:
1. Description: Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
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desktop level movements, according to published coverage areas, for automatic control of

load indicated.

2. Sensor Technology:

a. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to
detect occupancy using combination of both passive infrared and ultrasonic
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each
sensor type in dual technology units.

4. Operation: Unless otherwise indicated, occupancy sensor to turn load on when occupant

presence is detected and to turn load off when no occupant presence is detected during

adjustable turn-off delay time interval.

Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes.

Compatibility (Non-Dimming Sensors): Suitable for controlling incandescent lighting, low-

voltage lighting with electronic and magnetic transformers, fluorescent lighting with

electronic and magnetic ballasts, and fractional motor loads, with no minimum load

requirements.

7. Load Rating for Line Voltage Occupancy Sensors: As required to control load indicated
on drawings.

8. Where wired sensors are indicated, wireless sensors are acceptable provided that
components and wiring modifications necessary for proper operation are included.

9. Wireless Sensors:

a. RF Range: 30 feet through typical construction materials.

b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:
Comply with FCC requirements of 47 CFR 15, for Class B application.

c. Power: Battery-operated with minimum ten-year battery life.

oo

C. Wall Switch Occupancy Sensors:
1.  General Requirements:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Manual-Off Override Control: When used to turn off load while in automatic-on mode,
unit to revert back to automatic mode after no occupant presence is detected during
delayed-off time interval.

c. Finish: Match finishes specified for wiring devices in Section 26 27 26, unless
otherwise indicated.

2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors: Capable
of detecting motion within area of 900 square feet.

D. Wall Dimmer Occupancy Sensors:
1.  General Requirements:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with field of view of 180 degrees, integrated
dimming control capability, and no leakage current to load in off mode.

b. Operation: Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control Capability: When used to turn off load while in
automatic-on mode, unit to revert back to automatic mode after no occupant
presence is detected during delayed-off time interval.

d. Dimmer: Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

e. Provide field adjustable dimming preset for occupied state.

Provide fade-to-off operation to notify occupant of impending load turn-off.

—h
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g. Finish: Match finishes specified for wiring devices in Section 26 27 26, unless
otherwise indicated.

Ceiling Mounted Occupancy Sensors:
1.  General Requirements:
a. Description: Low profile occupancy sensors designed for ceiling installation.
b. Occupancy sensor to be field selectable as either manual-on/automatic-off or
automatic on/off.
2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors: Capable of detecting motion within area of 450 square
feet at mounting height of 9 feet, with field of view of 360 degrees.

Directional Occupancy Sensors:
1.  General Requirements:
a. Description: Occupancy sensors designed for wall or ceiling mounting, with integral
swivel for field adjustment of motion detection coverage.
2. Passive Infrared/Ultrasonic Dual Technology Directional Occupancy Sensors: Capable of
detecting motion within distance of 40 feet at mounting height of 10 feet.

Luminaire Mounted Occupancy Sensors: Designed for direct luminaire installation and control,
suitable for use with specified luminaires.

Power Packs for Wireless Occupancy Sensors:

1. Description: Plenum rated, self-contained relay compatible with specified wireless
occupancy sensors for switching of line-voltage loads.

2. Input Supply Voltage: Dual rated for 120/277 V ac.

3. Load Rating: As required to control load indicated on drawings.

OUTDOOR MOTION SENSORS

A.

o

—Toemm

Manufacturers:

1. Acuity Brands, Inc: www.acuitybrands.com/#sle.

2. Hubbell Lighting, Inc: www.hubbelllighting.com/#sle.

3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Factory-assembled wet location listed device suitable for wall or ceiling/eave
mounting, with integral swivel for field adjustment of coverage, capable of detecting motion for
automatic control of load indicated.

Sensor Technology: Passive Infrared (PIR) designed to detect occupancy by sensing
movement of thermal energy between zones.

Operation: Unless otherwise indicated, motion sensor to turn load on when motion is detected
and to turn load off when no motion is detected during adjustable turn-off delay time interval.

Turn-Off Delay: Field adjustable, with time delay settings available up to 15 minutes.
Integral Photocell: For dusk to dawn operation.

Manual Override: Activated by switching power off to unit and then back on.

Load Rating: 1,000 W incandescent and fluorescent load at 120 V ac.

Coverage: Capable of detecting motion within distance of 50 feet at mounting height of 8 feet,
with field of view of 270 degrees.

2.04 TIME SWITCHES

Project ID#: 2023-06-79-06442
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A.

Manufacturers:

1. Intermatic, Inc: www.intermatic.com/#sle.

2. NSl Industries LLC: www.nsiindustries.com/#sle.

3.  Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.
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B. Digital Electronic Time Switches:

1.

2.

o0 Aw

© N

Description: Factory-assembled solid state programmable controller with LCD display,

listed and labeled as complying with UL 916 or UL 917.

Program Capability:

a. Astronomic Time Switches: Single channel, capable of different schedule for each
day of week with additional holiday schedule available to override normal schedule
for selected days and field-configurable astronomic feature to automatically adjust for
seasonal changes in sunrise and sunset times.

Schedule Capacity: Not less than 16 programmable on/off operations.

Provide automatic daylight savings time and leap year compensation.

Provide power outage backup to retain programming and maintain clock.

Manual override: Capable of overriding current schedule both permanently and

temporarily until next scheduled event.

Input Supply Voltage: As indicated on the drawings.

Provide lockable enclosure; environmental type per NEMA EN 10250 as specified for the

following installation locations:

a. Indoor clean, dry locations: Type 12.

b. Outdoor locations: Type 3R.

C. Electromechanical Time Switches:

1.

Description: Factory-assembled controller with motor-operated timing dial mechanism
and adjustable trippers for setting on/off operations, listed and labeled as complying with
UL 917.

Program Capability:

a. Astronomic Time Switches: With same schedule for each day of week and skip-a-
day feature to omit selected days with automatic adjustment for seasonal changes in
sunrise and sunset times.

Schedule Capacity:

a. Astronomic Time Switches: Capable of turning load on at sunset and off at either
sunrise or selected fixed time.

Manual override: Capable of overriding current schedule both permanently and

temporarily until next scheduled event.

Input Supply Voltage: As indicated on the drawings.

Provide lockable enclosure; environmental type per NEMA EN 10250 as specified for the

following installation locations:

a. Indoor clean, dry locations: Type 12.

b. Outdoor locations: Type 3R.

2.05 OUTDOOR PHOTO CONTROLS
A. Manufacturers:

1.
2.
3.
4.

Intermatic, Inc: www.intermatic.com/#sle.

NSI Industries LLC: www.nsiindustries.com/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

B. Button Type Outdoor Photo Controls

1.

hon

o
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Description: Direct-wired photo control unit complying with ANSI C136.24 with
weatherproof gasketed wall plate where required or indicated, listed and labeled as
complying with UL 773A.

Housing: Weather resistant polycarbonate.

Photo Sensor: Cadmium sulfide.

Light Level Activation: 1 to 3 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with
delayed turn-off.

Voltage: As required to control load indicated on drawings.

Failure Mode: Fails to the on position.
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7. Load Rating: As required to control load indicated on drawings.

2.06 LIGHTING CONTACTORS

A.

Manufacturers:

1.  ABB: www.electrification.us.abb.com/#sle.

2. Eaton Corporation: www.eaton.com/#sle.

3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Magnetic lighting contactors complying with NEMA ICS 2, and listed and labeled
as complying with UL 60947-1 and UL 60947-4-1; noncombination type unless otherwise
indicated; ratings, configurations and features as indicated on drawings.

Short Circuit Current Rating:
1. Provide contactors with listed short circuit current rating not less than available fault

current at installed location as determined by short circuit study performed in accordance
with Section 26 05 73.

Enclosures:

1. Comply with NEMA 1A 10030.

2. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 12.
b. Outdoor Locations: Type 3R or Type 4.

3.  Finish: Manufacturer's standard unless otherwise indicated.

2.07 ACCESSORIES

A.

Auxiliary Contacts:

1. Comply with NEMA IA 10039.

2. Provide number and type of contacts indicated or required to perform necessary functions,
including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each lighting contactor, minimum.

Pilot Devices:

1.  Comply with NEMA IA 10039; heavy-duty type.

2. Pushbuttons: Unless otherwise indicated, provide momentary, non-illuminated type with
flush button operator; normally open or normally closed as indicated or as required.

3. Selector Switches: Unless otherwise indicated, provide maintained, non-illuminated type
with knob operator; number of switch positions as indicated or as required.

4. Indicating Lights: Push-to-test type unless otherwise indicated.

5. Provide LED lamp source for indicating lights and illuminated devices.

Control and Timing Relays:
1. Comply with NEMA 1A 10039.
2. Provide number and type of relays indicated or required to perform necessary functions.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
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Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that openings for outlet boxes are neatly cut and will be completely covered by devices
or wall plates.

Verify that final surface finishes are complete, including painting.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.
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F.

G.

Verify that service voltage and ratings of lighting control devices are appropriate for service
voltage and load requirements at location to be installed.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

M.

Install lighting control devices in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

Coordinate locations of outlet boxes as required for installation of lighting control devices; see
Section 26 05 33.16.

Maintain separation of remote-control, signaling, and power-limited circuits.
1. See manufacturer instructions and Section 26 05 19 for control wiring conductors, wiring
methods, and identification requirements.

Install lighting control devices in accordance with manufacturer's instructions.

Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

Install lighting control devices plumb and level, and held securely in place.

Where required and not furnished with lighting control device, provide wall plate; see Section
26 27 26.

Provide required supports; see Section 26 05 29.

Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

Identify lighting control devices; see Section 26 05 53.

Occupancy Sensor Locations:

1. Location Adjustments: Locations indicated are diagrammatic and only intended to indicate
which rooms or areas require devices. Provide quantity and locations as required for
complete coverage of respective room or area based on manufacturer's recommendations
for installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2.  Locate outdoor photo controls so that photo sensors do not face artificial light sources,
including light sources controlled by photo control itself.

Install outdoor photo controls so that connections are weatherproof. Do not install photo
controls with conduit stem facing up in order to prevent infiltration of water into photo control.

3.03 FIELD QUALITY CONTROL

A.
B.
C.

Project ID#: 2023-06-79-06442
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See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect each lighting control device for damage and defects.

Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

Test time switches to verify proper operation.
Test outdoor photo controls to verify proper operation, including time delays where applicable.
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F. Correct wiring deficiencies and replace damaged or defective conductors, cables, and lighting
control devices.

3.04 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by A/E.

C. Adjust position of directional occupancy sensors and outdoor motion sensors to achieve
optimal coverage as required.

D. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

E. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
A/E. Record settings in written report to be included with submittals.
3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 COMMISSIONING

A. See Section 01 91 13 - General Commissioning Requirements for commissioning
requirements.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Training: Train Owner's personnel on operation, adjustment, programming, and maintenance
of lighting control devices.
1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

END OF SECTION 26 09 23
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SECTION 26 21 00
LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical service requirements.
1.02 RELATED REQUIREMENTS

Section 03 30 00 - Cast-in-Place Concrete: Materials and installation requirements for cast-in-
place concrete equipment pads.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.

Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 33.13 - Conduit for Electrical Systems.

Section 26 05 33.23 - Surface Raceways for Electrical Systems: Wireways.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

A

®@MmMOO®

zZ - X <

N.

A

A.

B.
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Section 26 23 00 - Low-Voltage Switchgear: Service entrance equipment.

1.

Includes utility metering transformer compartment.

Section 26 24 13 - Switchboards: Service entrance equipment.

1.

Includes utility metering transformer compartment.

Section 26 24 16 - Panelboards: Service entrance equipment.

Section 26 27 13 - Electricity Metering: Non-utility electrical metering.

Section 26 28 16.16 - Enclosed Switches: Service entrance equipment.

Section 26 36 00 - Transfer Switches: Service entrance equipment.

Section 26 43 00 - Surge Protective Devices: Service entrance surge protective devices.
1.03 DEFINITIONS

A. Service Point: The point of connection between the facilities of the serving utility and the
premises wiring as defined in NFPA 70, and as designated by the Utility Company.

1.04 REFERENCE STANDARDS
IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.05 ADMINISTRATIVE REQUIREMENTS

No later than two weeks following date of the Agreement, notify Utility Company of anticipated
date of service.

Coordination:

1.

Verify the following with Utility Company representative:

a. Utility Company requirements, including division of responsibility.

b. Exact location and details of utility point of connection.

c. Utility easement requirements.

d. Utility Company charges associated with providing service.

Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for electrical service and associated equipment.

Coordinate arrangement of service entrance equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

26 21 00 - 1 Low-Voltage Electrical Service
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4. Notify A/JE of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

C. Arrange for Utility Company to provide permanent electrical service. Prepare and submit
documentation required by Utility Company.

D. Utility Company charges associated with providing permanent service to be paid by Owner.

E. Preinstallation Meeting: Convene one week prior to commencing work of this section to review
service requirements and details with Utility Company representative.

F. Scheduling:
1. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.
2. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Utility Company letter of availability for providing electrical service to project.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product. Include ratings, configurations, standard wiring diagrams, outline and support point
dimensions, finishes, weights, service condition requirements, and installed features.

D. Shop Drawings: Include dimensioned plan views and sections indicating locations and
arrangement of Utility Company and service entrance equipment, metering provisions, required
clearances, and proposed service routing.

1. Obtain Utility company approval of shop drawings prior to submittal.
E. Drawings prepared by Utility Company.
F. Project Record Documents: Record actual locations of equipment and installed service routing.
1.07 QUALITY ASSURANCE
A. Comply with the following:
1. IEEE C2 (National Electrical Safety Code).
2.  NFPA 70 (National Electrical Code).
3.  The requirements of the Utility Company.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Products: Listed, classified, and labeled as suitable for the purpose intended.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

B. Store products indoors in a clean, dry space having a uniform temperature to prevent
condensation (including outdoor rated products which are not weatherproof until completely
and properly installed). Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle products carefully to avoid damage to internal components, enclosure, and finish.
PART 2 PRODUCTS
2.01 ELECTRICAL SERVICE REQUIREMENTS

A. Provide new electrical service consisting of all required conduits, conductors, equipment,
metering provisions, supports, accessories, etc. as necessary for connection between Utility
Company point of supply and service entrance equipment.

Project ID#: 2023-06-79-06442 26 21 00 - 2 Low-Voltage Electrical Service
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Electrical Service Characteristics: As indicated on drawings.

Utility Company: As indicated on drawings.

Division of Responsibility: As indicated on drawings.

Products Furnished by Contractor: Comply with Utility Company requirements.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that ratings and configurations of service entrance equipment are consistent with the

indicated requirements.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A.

moow

F.

Install products in accordance with manufacturer's instructions and Utility Company
requirements.

Perform work in accordance with NECA 1 (general workmanship).
Arrange equipment to provide minimum clearances and required maintenance access.
Provide required support and attachment components in accordance with Section 26 05 29.

Provide grounding and bonding for service entrance equipment in accordance with Section 26
05 26.

Identify service entrance equipment, including main service disconnect(s) in accordance with
Section 26 05 53.

3.03 PROTECTION
A. Protect installed equipment from subsequent construction operations.

Project ID#: 2023-06-79-06442

END OF SECTION 26 21 00
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SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. General purpose transformers.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 33.13 - Conduit for Electrical Systems: Flexible conduit connections.
Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

nmmo o w

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

G. Section 26 24 16 - Panelboards.
H. Section 26 27 13 - Electricity Metering: Instrument transformers for electrical metering.
1.03 REFERENCE STANDARDS

A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial
Equipment - Distribution Transformers; Current Edition.

B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type Distribution and Power Transformers; 2015.

C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power
Transformers; 2013.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2015.
NEMA ST 20 - Dry Type Transformers for General Applications; 2021.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5.  Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

Iemmo
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include voltage, kVA, impedance, tap configurations, insulation system class
and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed
features.

C. Shop Drawings: Provide dimensioned plan and elevation views of transformers and adjacent
equipment with all required clearances indicated.

D. Source Quality Control Test Reports: Include reports for tests designated in NEMA ST 20 as
design and routine tests.

E. Field Quality Control Test Reports.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Maintenance Data: Include recommended maintenance procedures and intervals.
H. Project Record Documents: Record actual locations of transformers.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Storein a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.08 FIELD CONDITIONS

A. Ambient Temperature: Do not exceed the following maximum temperatures during and after
installation of transformers.
1. Greater than 10 kVA: 104 degrees F maximum.
2. Lessthan 10 kVA: 77 degrees F maximum.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Eaton Corporation: www.eaton.com/#sle.
Schneider Electric: www.se.com/#sle.
Or Approved Equal.
Substitutions: See Section 01 60 00 - Product Requirements.

moow

Source Limitations: Provide transformers produced by same manufacturer as other electrical
distribution equipment used for project and obtained from single supplier.
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2.02 TRANSFORMERS - GENERAL REQUIREMENTS

A.

Description: Factory-assembled, dry type transformers for 60 Hz operation designed and
manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for
the purpose intended.

Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1.  Altitude: Less than 3,300 feet.
2. Ambient Temperature:
a. Greater than 10 kVA: Not exceeding 104 degrees F.
b. Less than 10 kVA: Not exceeding 77 degrees F.

Core: High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

Basic Impulse Level: 10 kV.

Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

Isolate core and coil from enclosure using vibration-absorbing mounts.

Nameplate: Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS

A.

B.

m
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Description: Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

Insulation System and Allowable Average Winding Temperature Rise:

1. Lessthan 15 kVA: Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2.  15kVA and Larger: Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded.

Winding Taps:

1.  Lessthan 3 kVA: None.

2. 3 kVA through 15 kVA: Two 2.5 percent full capcity primary taps above and two 2.5
percent full capcity primary taps below rated voltage.

3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 2.5
percent full capacity primary taps below rated voltage.

Energy Efficiency: Comply with 10 CFR 431, Subpart K.
Sound Levels: Standard sound levels complying with NEMA ST 20

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations:
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b. Outdoor locations: Type 4X, stainless steel.
2. Construction: Steel.

a. Lessthan 15 kVA: Totally enclosed, non-ventilated.

b. 15 kVA and Larger: Ventilated.
3.  Finish: Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

Accessories:
1. Mounting Brackets: Provide manufacturer's standard brackets.
2. LugKits: Sized as required for termination of conductors as indicated on the drawings.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

D.

Verify that field measurements are as indicated.

Verify that suitable support frames and anchors are installed where required and that mounting
surfaces are ready to receive transformers.

Perform pre-installation tests and inspections on transformers per manufacturer's instructions
and as specified in NECA 409. Correct deficiencies prior to installation.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

B.
C.
D

m

m

K.

Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Install transformers in accordance with NECA 409 and IEEE C57.94.

Use flexible conduit, under the provisions of Section 26 05 33.13, 2 feet minimum length, for
connections to transformer case. Make conduit connections to side panel of enclosure.

Arrange equipment to provide minimum clearances as specified on transformer nameplate and
in accordance with manufacturer's instructions and NFPA 70.

Install transformers plumb and level.

Transformer Support:

1. Provide required support and attachment in accordance with Section 26 05 29, where not
furnished by transformer manufacturer.

2. Provide required vibration isolation and/or seismic controls in accordance with Section 26
05 48.

3. Use integral transformer flanges, accessory brackets furnished by manufacturer, or field-
fabricated supports to support wall-mounted transformers.

4. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

5. Use trapeze hangers assembled from threaded rods and metal channel (strut) to support
suspended transformers. Provide independent support from building structure. Do not
provide support from piping, ductwork, or other systems.

Provide grounding and bonding in accordance with Section 26 05 26.

Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the
enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

Where not factory-installed, install lugs sized as required for termination of conductors as
indicated.

Identify transformers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A.
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See Section 01 40 00 - Quality Requirements, for additional requirements.
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B. Inspect and test in accordance with NETA ATS, except Section 4.
3.04 ADJUSTING
A. Measure primary and secondary voltages and make appropriate tap adjustments.

B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 22 00

Project ID#: 2023-06-79-06442
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SECTION 26 24 13
SWITCHBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

B.

Low-voltage (600 V and less) switchboards and associated accessories for service and
distribution applications.

Overcurrent protective devices for switchboards.

1.02 RELATED REQUIREMENTS

A.

mo o

m

H.

l.
J.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies: Additional criteria for the selection and adjustment
of equipment and associated protective devices specified in this section.

Section 26 21 00 - Low-Voltage Electrical Service Entrance.
1. Includes Utility Company contact information.

Section 26 24 19 - Motor-Control Centers.
Section 26 27 13 - Electricity Metering: For interface with equipment specified in this section.
Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS

A.

mmo o w

®
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FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

NECA 400 - Standard for Installing and Maintaining Switchboards; 2007.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 1000 Volts or Less; 2023.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 891 - Switchboards; Current Edition, Including All Revisions.
UL 977 - Fused Power-Circuit Devices; Current Edition, Including All Revisions.

262413 -1 Switchboards
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UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

5.  Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

Service Entrance Switchboards:

1.  Coordinate with Utility Company to provide switchboards with suitable provisions for
electrical service and utility metering, where applicable.

2.  Coordinate with Owner to arrange for Utility Company required access to equipment for
installation and maintenance.

3. See Section 26 21 00 for Utility Company contact information and additional requirements.

4. Obtain Utility Company approval of switchboard prior to fabrication.

5. Preinstallation Meeting: Convene one week prior to commencing work of this section to
review requirements with Utility Company representative.

6. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS

A.
B.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for
switchboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

Shop Drawings: Indicate dimensions, voltage, bus ampacities, overcurrent protective device

arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal

information, and installed features and accessories.

1. Include dimensioned plan and elevation views of switchboards and adjacent equipment
with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

Service Entrance Switchboards: Include documentation of Utility Company approval of
switchboard.

Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 2 as
production (routine) tests.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Field Quality Control Test Reports.

Project Record Documents: Record actual installed locations of switchboards and final
equipment settings.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

2624 13-2 Switchboards
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Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Enclosure Keys: Two of each different key.
3. Drawout Devices:
a. Handles Necessary for Racking of Devices: One for each electrical room containing
switchgear with drawout devices.
b. Lifting Yokes: One of each different yoke required, for each electrical room
containing drawout devices.
c. Portable Lifting Devices: One for each electrical room containing switchboards with
drawout devices and no integral top rail-mounted lifting device.
d. Removable Covers: One for blocking each different opening size when device is
temporarily removed from its compartment.

1.06 QUALITY ASSURANCE

A
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

D.

Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.

Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed).
Where necessary, provide temporary enclosure space heaters or temporary power for
permanent factory-installed space heaters.

Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A.

Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Switchboards:

1.  ABB: www.electrification.us.abb.com/#sle.

2. Eaton Corporation: www.eaton.com/#sle.

3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

5. Source Limitations: Provide switchboards and associated components produced by same
manufacturer as other electrical distribution equipment used for project and obtained from
single supplier.

2.02 SWITCHBOARDS

A.

B.

Project ID#: 2023-06-79-06442

Provide switchboards consisting of all required components, control power transformers,
instrumentation and control wiring, accessories, etc. as necessary for a complete operating
system.

Provide products listed, classified, and labeled as suitable for the purpose intended.
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C. Description: Dead-front switchboard assemblies complying with NEMA PB 2, and listed and
labeled as complying with UL 891; ratings, configurations and features as indicated.

D. Service Entrance Switchboards:

1. Listed and labeled as suitable for use as service equipment according to UL 869A.

2. For solidly-grounded wye systems, provide factory-installed main bonding jumper between
neutral and ground busses, and removable neutral disconnecting link for testing purposes.

3. Comply with Utility Company requirements for electrical service.

4.  Utility Metering Provisions: Provide separate barriered compartment complying with Utility
Company requirements where indicated or where required by Utility Company. Include
hinged sealable door and provisions for Utility Company current transformers (CTs),
potential transformers (PTs), or potential taps as required.

5. See Section 26 21 00 for additional requirements.

E. Switchboards With Drawout Devices: Provide integral top rail-mounted lifting device.

F. Service Conditions:

1. Provide switchboards and associated components suitable for operation under the
following service conditions without derating:
a. Altitude: Less than 6,600 feet.
b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:
Between 23 degrees F and 104 degrees F.

2. Provide switchboards and associated components suitable for operation at indicated

ratings under the service conditions at the installed location.

G. Short Circuit Current Rating:
1. Provide switchboards with listed short circuit current rating not less than the available fault
current at the installed location as determined by short circuit study performed in
accordance with Section 26 05 73.

H. Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

I.  Main Devices: Configure for top or bottom incoming feed as indicated or as required for the
installation. Provide separate pull section and/or top-mounted pullbox as indicated or as
required to facilitate installation of incoming feed.

J.  Bussing: Sized in accordance with UL 891 temperature rise requirements.

1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard
(non-tapered). Tapered bus is not permitted.

2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

3. Provide solidly bonded equipment ground bus through full length of switchboard, with a
suitable lug for each feeder and branch circuit equipment grounding conductor.

4. Phase and Neutral Bus Material: Copper.

5.  Ground Bus Material: Copper.

K. Conductor Terminations: Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:
a. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors
only.
b. Main and Neutral Lug Type: Mechanical.
2. Load Conductor Terminations:
a. Lug Material: Copper, suitable for terminating copper conductors only.
b. Lug Type:
1) Provide mechanical lugs unless otherwise indicated.

L. Enclosures:

Project ID#: 2023-06-79-06442
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1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 12.
b. Outdoor Locations: Type 3R.
2. Finish: Manufacturer's standard unless otherwise indicated.
3. Outdoor Enclosures:
a. Color: Manufacturer's standard.
b. Access Doors: Lockable, with all locks keyed alike.

M. Future Provisions:
1.  Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.
2. Where designated spaces for future device provisions are not indicated, include provisions
for minimum of 4 device(s) rated at 25 percent of rating of switchboard main or incoming
feed.

N. Surge Protective Devices: Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 43 00, list switchboards as a complete assembly
including surge protective device.

O. Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1. Where overcurrent protective devices equipped with integral ground fault protection are
used, provide separate neutral current sensor where applicable.

2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence or residual ground fault detection method unless otherwise

indicated.

b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

P. Arc Flash Energy-Reducing Maintenance Switching: For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

o

Owner Metering: Comply with Section 26 27 13.

R. Instrument Transformers:
1.  Comply with IEEE C57.13.
2.  Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers: Connect secondaries to shorting terminal blocks.
4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

2.03 OVERCURRENT PROTECTIVE DEVICES

A. Circuit Breakers:
1. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.
b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.
2.  Molded Case Circuit Breakers:
a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489, and complying with FS
W-C-375 where applicable; ratings, configurations, and features as indicated on the
drawings.
1)  Provide thermal magnetic circuit breakers unless otherwise indicated.
2) Provide electronic trip circuit breakers where indicated.

Project ID#: 2023-06-79-06442
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b. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.

1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker
frame sizes 225 amperes and larger.

c. Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.

1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.

d. Provide the following features and accessories where indicated or where required to
complete installation:

1)  Shunt Trip: Provide coil voltage as required for connection to indicated trip
actuator.

2.04 SOURCE QUALITY CONTROL

A.
B.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Factory test switchboards according to NEMA PB 2, including the following production (routine)
tests on each switchboard assembly or component:

1. Dielectric tests.

2. Mechanical operation tests.

3.  Grounding of instrument transformer cases test.

4. Electrical operation and control wiring tests, including polarity and sequence tests.

5.  Ground-fault sensing equipment test.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of the switchboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive switchboards.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A
B.

C.

H.

Project ID#: 2023-06-79-06442

Install products in accordance with manufacturer's instructions.

Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA
PB 2.1.

Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

Where switchboard is indicated to be mounted with inaccessible side against wall, provide
minimum clearance of 1/2 inch between switchboard and wall.

Provide required support and attachment in accordance with Section 26 05 29.
Install switchboards plumb and level.

Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.
Install all field-installed devices, components, and accessories.
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J.  Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

K. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 05 73.

L. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
M. Provide filler plates to cover unused spaces in switchboards.
N. Identify switchboards in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

C. Before energizing switchboard, perform insulation resistance testing in accordance with NECA
400 and NEMA PB 2.1.

D. Inspect and test in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS, Section 7.1.

F. Molded Case and Insulated Case Circuit Breakers: Perform inspections and tests listed in
NETA ATS, Section 7.6.1.1. Tests listed as optional are required.

G. Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.
1.  Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is required.

H. Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.

I.  Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

m

J. Test shunt trips to verify proper operation.

K. Correct deficiencies and replace damaged or defective switchboards or associated
components.

L. Submit detailed reports indicating inspection and testing results and corrective actions taken.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of switchboard covers and doors.
3.05 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Clean dirt and debris from switchboard enclosures and components according to
manufacturer's instructions.

C. Repair scratched or marred surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Training: Train Owner's personnel on operation, adjustment, and maintenance of switchboard
and associated devices.
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1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of two hours of training.
3. Location: At project site.
3.07 PROTECTION
A. Protect installed switchboards from subsequent construction operations.

END OF SECTION 26 24 13

Project ID#: 2023-06-79-06442
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SECTION 26 24 16
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Power distribution panelboards.

Lighting and appliance panelboards.

Load centers.

Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A.

mo o

m

H.

l.
J.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies: Additional criteria for the selection and adjustment
of equipment and associated protective devices specified in this section.

Section 26 22 00 - Low-Voltage Transformers: Small power centers with integral primary
breaker, transformer, and panelboard.

Section 26 27 13 - Electricity Metering: For interface with equipment specified in this section.
Section 26 28 13 - Fuses: Fuses for fusible switches and spare fuse cabinets.
Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS

A.

mo o

m

M.

Project ID#: 2023-06-79-06442

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NEMA PB 1 - Panelboards; 2011.

NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 1000V or Less; 2023.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

UL 67 - Panelboards; Current Edition, Including All Revisions.
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R.

S.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5.  Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.05 SUBMITTALS

A
B.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry

locations, conductor terminal information, and installed features and accessories.

1. Include dimensioned plan and elevation views of panelboards and adjacent equipment
with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 1 as
routine tests.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Project Record Documents: Record actual installed locations of panelboards and actual
installed circuiting arrangements.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Panelboard Keys: Two of each different key.
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1.06 QUALITY ASSURANCE

A
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain ambient temperature within the following limits during and after installation of
panelboards:
1.  Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

mo o

ABB: www.electrification.us.abb.com/#sle.

Eaton Corporation: www.eaton.com/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Provide panelboards and associated components produced by same
manufacturer as other electrical distribution equipment used for project and obtained from a
single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS

A.
B.

Project ID#: 2023-06-79-06442

Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet.

2.  Ambient Temperature:

a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees
F.

Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as determined by short circuit study performed in
accordance with Section 26 05 73.

Panelboards Used for Service Entrance: Listed and labeled as suitable for use as service
equipment according to UL 869A.

Mains: Configure for top or bottom incoming feed as indicated or as required for the
installation.

Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices.
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N.

0.

Bussing: Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

Conductor Terminations: Suitable for use with the conductors to be installed.

Enclosures: Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL
50E.
1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 12.
b. Outdoor Locations: Type 4X, stainless steel.
2. Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter
taps, or oversized lugs are provided.
c. Provide painted steel boxes for surface-mounted panelboards where indicated, finish
to match fronts.
3. Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough
opening.
c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise
indicated.
4. Lockable Doors: All locks keyed alike unless otherwise indicated.

Future Provisions: Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

Surge Protective Devices: Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 43 00, list and label panelboards as a complete
assembly including surge protective device.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence ground fault detection method unless otherwise indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.

Load centers are not acceptable.

2.03 POWER DISTRIBUTION PANELBOARDS

A.

Project ID#: 2023-06-79-06442

Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

Conductor Terminations:
1. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type: Mechanical.
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Bussing:
1. Phase and Neutral Bus Material: Copper.
2. Ground Bus Material: Copper.

Circuit Breakers:
1. Provide bolt-on type.

Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A.

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

Conductor Terminations:
1. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type: Mechanical.

Bussing:
1. Phase Bus Connections: Arranged for sequential phasing of overcurrent protective
devices.

2. Phase and Neutral Bus Material: Copper.
3.  Ground Bus Material: Copper.

Circuit Breakers: Thermal magnetic bolt-on type.

Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

2.05 OVERCURRENT PROTECTIVE DEVICES

A.

B.

Project ID#: 2023-06-79-06442

Fusible Switches:

1. Description: Quick-make, quick-break, dead-front fusible switch units complying with
NEMA BS 31047, and listed and labeled as complying with UL 98; ratings, configurations,
and features as indicated on the drawings.

2. Fuse Clips: As required to accept indicated fuses.

3. Provide externally operable handle with means for locking in the OFF position. Provide
means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock
for testing purposes.

4. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Copper, suitable for terminating copper conductors only.

Molded Case Circuit Breakers:

1.  Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2.  Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
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b. Lug Material: Copper, suitable for terminating copper conductors only.

4. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes 225 amperes and larger.
b. Provide interchangeable trip units where indicated.
5.  Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.
a. Provide the following field-adjustable trip response settings:
1) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.

) Long time delay.

) Short time pickup and delay.

) Instantaneous pickup.

) Ground fault pickup and delay where ground fault protection is indicated.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

7. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.

8. Do not use tandem circuit breakers.

9. Do not use handle ties in lieu of multi-pole circuit breakers.

10. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

11. Provide the following features and accessories where indicated or where required to
complete installation:

a. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.

a b wN

o

2.06 SOURCE QUALITY CONTROL

A.
B.

See Section 01 40 00 - Quality Requirements, for additional requirements.
Factory test panelboards according to NEMA PB 1.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive panelboards.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.

B.
C.
D

mom
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Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required support and attachment in accordance with Section 26 05 29.
Install panelboards plumb.

Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

2624 16 -6 Panelboards

MTE Green Line Stacker



T.

Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches above the floor or working platform.

Mount floor-mounted power distribution panelboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling and below floor.

Provide grounding and bonding in accordance with Section 26 05 26.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus
only. Do not terminate on solidly bonded equipment ground bus.

Install all field-installed branch devices, components, and accessories.
Provide fuses complying with Section 26 28 13 for fusible switches as indicated.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 05 73.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Provide filler plates to cover unused spaces in panelboards.

Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated.

Identify panelboards in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A
B.
C.
D.
E.

F.

G.

H.

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.
Fusible Switches: Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1. Tests listed as optional are required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by NFPA 70.

1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is required.

Test GFCI circuit breakers to verify proper operation.
Test shunt trips to verify proper operation.
Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

A.

B.
C.

Project ID#: 2023-06-79-06442

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

Adjust alignment of panelboard fronts.

Load Balancing: For each panelboard, rearrange circuits such that the difference between
each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly. Maintain proper phasing for multi-wire branch circuits.
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3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 24 16

Project ID#: 2023-06-79-06442
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SECTION 26 24 19
MOTOR-CONTROL CENTERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Low-voltage (600 V and less) standard (non-arc-resistant) NEMA motor control centers.

Motor control center units:
1.  Feeder units.
2. Combination magnetic motor starter units.

Overcurrent protective devices for motor control centers and associated units, including
overload relays.

Motor control accessories:

1. Auxiliary contacts.

2. Pilot devices.

3. Control and timing relays.
4. Control power transformers.
5. Control terminal blocks.

1.02 RELATED REQUIREMENTS

A.

moow

m

K.

L.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies: Additional criteria for the selection and adjustment
of equipment and associated protective devices specified in this section.

Section 26 09 17 - Programmable Controllers.
Section 26 21 00 - Low-Voltage Electrical Service Entrance.

Section 26 22 00 - Low-Voltage Transformers: For integration into equipment specified in this
section, where indicated.

Section 26 24 16 - Panelboards: For integration into equipment specified in this section, where
indicated.

Section 26 27 13 - Electricity Metering: For interface with equipment specified in this section.
Section 26 29 23 - Variable-Frequency Motor Controllers.

1.03 REFERENCE STANDARDS

A.

w

@ mMmo o

Project ID#: 2023-06-79-06442

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

IEEE C37.20.7 - IEEE Recommended Practice for Testing Switchgear Rated up to 52 kV for
Internal Arcing Faults; 2024.

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

NECA 402 - Standard for Installing and Maintaining Motor Control Centers; 2020.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).
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NEMA IA 10028 - Instructions for the Handling, Installation, Operation and Maintenance of
Motor Control Centers Rated Not More than 600 V; 2024.

NEMA IA 10039 - Control Circuit and Pilot Devices; 2025.
NEMA IA 10030 - Industrial Control and Systems: Enclosures; 2024.
NEMA ICS 18 - Motor Control Centers; 2001 (Reaffirmed 2007).

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

UL 845 - Motor Control Centers; Current Edition, Including All Revisions.
UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide motor controllers and associated wiring suitable for
interface with control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

7. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.05 SUBMITTALS

A
B.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for motor
control centers, enclosures, units, overcurrent protective devices, and other installed
components and accessories.

Shop Drawings: Indicate dimensions, voltage, bus ampacities, unit arrangement and sizes,

short circuit current ratings, conduit entry locations, conductor terminal information, and

installed features and accessories.

1. Include dimensioned plan and elevation views of motor control centers and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.
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Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Field Quality Control Test Reports.

Project Record Documents: Record actual installed locations of motor control centers and final

equipment settings.

1. Include nameplate data of actual installed motors and associated overload relay
selections and settings.

2. Motor Circuit Protectors: Include magnetic instantaneous trip settings.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

2. Enclosure Keys: Two of each different key.

3. Indicating Lights: Two of each different type.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

D.

Receive, inspect, handle, and store motor control centers in accordance with manufacturer's
instructions, NECA 402, and NEMA ICS 2.3.

Store in a clean, dry space having a uniform temperature to prevent condensation. Where
necessary, provide temporary enclosure space heaters or temporary power for permanent
factory-installed space heaters.

Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

Handle carefully to avoid damage to internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A.

Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Project ID#: 2023-06-79-06442

Motor Control Centers:

ABB: www.electrification.us.abb.com/#sle.

Eaton Corporation: www.eaton.com/#sle.

Rockwell Automation, Inc.: www.rockwellautomation.com/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Provide motor control centers and associated components produced
by single manufacturer and obtained from single supplier.

oakwnN-=~

2624 19-3 Motor-Control Centers

MTE Green Line Stacker



2.02 MOTOR CONTROL CENTERS

A.

w

K.

Project ID#: 2023-06-79-06442

Provide motor control centers consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Description: Dead-front standard (non-arc-resistant) type motor control center assemblies
complying with NEMA ICS 18, and listed and labeled as complying with UL 845; ratings,
configurations and features as indicated on the drawings.

Configuration:

1. Arrangement: Front- and rear-mounted units.

2. NEMA Classification and Wiring Type: NEMA ICS 18, Class I, Type B (B-T for units size 3
or smaller).

Service Conditions:
1. Provide motor control centers and associated components suitable for operation under the
following service conditions without derating:
a. Altitude:
1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers): Less than 3,300 feet.
2) Class 2 Km Equipment (electromagnetic and manual devices): Less than 6,600
feet.
b. Ambient Temperature: Between 32 degrees F and 104 degrees F.
2. Provide motor control centers and associated components suitable for operation at
indicated ratings under the service conditions at the installed location.

Short Circuit Current Rating:

1. Provide motor control centers and associated units with listed short circuit current rating
not less than the available fault current at the installed location as determined by short
circuit study performed in accordance with Section 26 05 73.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

Main Devices: Configure for top or bottom incoming feed as indicated or as required for the
installation. Provide top-mounted pullbox as indicated or as required to facilitate installation of
incoming feed.

Bussing:

1. Horizontal Main Bus: Size for a maximum temperature rise of 117 degrees F over an
ambient temperature of 104 degrees F, in compliance with NEMA ICS 18 and UL 845
requirements.

2. Vertical Bus: Minimum size of , in compliance with NEMA ICS 18
requirements.

3. Provide fully rated neutral lug pad in incoming section where neutral is indicated, with a
suitable lug for each feeder and branch circuit requiring a neutral connection.

4. Provide solidly bonded equipment ground bus through full length of motor control center
and vertically in each motor control center section, with a suitable lug for each feeder and
branch circuit equipment grounding conductor.

5. Phase and Neutral Bus Material: Copper.

6. Ground Bus Material: Copper.

Conductor Terminations: Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:
a. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or
copper conductors.
b. Main and Neutral Lug Type: Mechanical.

Enclosures:
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Comply with NEMA 1A 10030.

2. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 12.
b. Outdoor Locations: Type 3R.

3. Finish: Manufacturer's standard unless otherwise indicated.

4. Outdoor Enclosures:

a. Color: Manufacturer's standard.

b. Access Doors: Lockable, with all locks keyed alike.

Future Provisions:

1.  Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.

2. Arrange and equip horizontal bus and ground bus to accommodate future installation of
additional motor control sections.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1. Where overcurrent protective devices equipped with integral ground fault protection are
used, provide separate neutral current sensor where applicable.

2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence or residual ground fault detection method unless otherwise

indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.
Arc Flash Energy-Reducing Maintenance Switching: Provide a local accessory

switch with status indicator light that permits selection of a maintenance mode with alternate
electronic trip unit settings for reduced fault clearing time.

Owner Metering: Comply with Section 26 27 13.

Instrument Transformers:

1. Comply with IEEE C57.13.

2.  Select suitable ratio, burden, and accuracy as required for connected devices.

3. Current Transformers: Connect secondaries to shorting terminal blocks.

4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

2.03 MOTOR CONTROL CENTER UNITS

A.
B.

Project ID#: 2023-06-79-06442

Feeder Units: Circuit breaker type.

Combination Magnetic Motor Starter Units:

1. Description: NEMA ICS 2, Class A combination motor controllers with magnetic
contactor(s), externally operable disconnect and overload relay(s).

2. Configuration: Full-voltage non-reversing type unless otherwise indicated.

3. Disconnects: Circuit breaker type.

a. Circuit Breakers: Motor circuit protectors (magnetic-only) unless otherwise indicated
or required.

b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

4. Overload Relays: Bimetallic thermal type unless otherwise indicated.

Variable-Frequency AC Drive Units: Comply with Section 26 29 23.
Programmable Logic Control (PLC) Units: Comply with Section 26 09 17.
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E. Distribution Equipment Units: Where incorporation of low-voltage distribution equipment within
motor control center units is indicated, provide suitable components complying with applicable
specified requirements.

1.
2.

Low-Voltage Transformers: See Section 26 22 00.
Panelboards: See Section 26 24 16.

2.04 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1.

akrwn

Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required.
Trip-free operation.

Visible trip indication.

Resettable.

a. Employ manual reset unless otherwise indicated.

b. Employ automatic reset or remote reset where indicated.

c. Do not employ automatic reset with two-wire control.

Bimetallic Thermal Overload Relays:

a. Interchangeable current elements/heaters.

b. Adjustable trip; plus/minus 10 percent of nominal, minimum.

c. Trip test function.

Melting Alloy Thermal Overload Relays:

a. Interchangeable current elements/heaters.

Solid-State Overload Relays:

a. Selectable inverse-time trip class rating; available ratings of Class 10, 20, and 30,
minimum.

Adjustable full load current.

Phase loss protection.

Phase imbalance protection.

Ambient temperature insensitive.

Thermal memory.

Trip test function.

Provide isolated alarm contact.

S0 ao0CT

B. Circuit Breakers:

1.

Project ID#: 2023-06-79-06442

Interrupting Capacity (not applicable to motor circuit protectors):

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

Motor Circuit Protectors:

a. Description: Instantaneous-trip circuit breakers furnished with magnetic
instantaneous tripping elements for short circuit protection, but not with thermal
inverse time tripping elements for overload protection; UL 489 recognized only for
use as part of a listed combination motor controller with overload protection; ratings,
configurations, and features as indicated on the drawings.

b. Provide field-adjustable magnetic instantaneous trip setting.

c. Provide the following features and accessories where indicated or where required to
complete installation:

1) Pad-Lock Provision: For locking circuit breaker handle in OFF position.

Molded Case Circuit Breakers:

a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489, and complying with FS
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W-C-375 where applicable; ratings, configurations, and features as indicated on the

drawings.

1) Provide thermal magnetic circuit breakers unless otherwise indicated.

2) Provide electronic trip circuit breakers where indicated.

Minimum Interrupting Capacity:

1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

2) 14,000 rms symmetrical amperes at 480 VAC.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time

tripping element for overload protection and magnetic instantaneous tripping element

for short circuit protection.

1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker
frame sizes 225 amperes and larger.

2) Provide interchangeable trip units where indicated.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms

sensing trip units.

1) Provide the following field-adjustable trip response settings:

(a) Long time pickup, adjustable by replacing interchangeable trip unit or by

setting dial.

(b) Long time delay.

(c) Short time pickup and delay.

(d) Instantaneous pickup.

(e) Ground fault pickup and delay where ground fault protection is indicated.
Provide the following features and accessories where indicated or where required to
complete installation:

1) Pad-Lock Provision: For locking circuit breaker handle in OFF position.

Insulated Case Circuit Breakers:

a.

Description: Quick-make, quick-break, trip-free circuit breakers with two-step stored
energy closing mechanism; standard 80 percent rated unless otherwise indicated;
listed and labeled as complying with UL 489; ratings, configurations, and features as
indicated.
Operation:
1) Provide electrically operated circuit breakers.
2) Pad-Lock Provision: For preventing circuit breaker closing operation.
Construction:
1) Provide drawout circuit breakers.
Drawout Circuit Breakers:
1)  Allows withdrawal of circuit breaker into test and disconnected positions, with
racking position indication (connected, test, disconnected, withdrawn).
2) Provide safety interlock to prevent racking of circuit breaker while in the ON
position.
3) Pad-Lock Provision: For preventing circuit breaker drawout operation.
Trip Units: Solid state, microprocessor-based, true rms sensing.
1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.

2.05 MOTOR CONTROL ACCESSORIES

A. Auxiliary Contacts:
Comply with NEMA 1A 10039.

1.

Project ID#: 2023-06-79-06442
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E.

2. Provide number and type of contacts indicated or required to perform necessary functions,
including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each starter unit, minimum.

Pilot Devices:

1. Comply with NEMA 1A 10039; heavy-duty type.

2. Pushbuttons: Unless otherwise indicated, provide momentary, non-illuminated type with
flush button operator; normally open or normally closed as indicated or as required.

3.  Selector Switches: Unless otherwise indicated, provide maintained, non-illuminated type
with knob operator; number of switch positions as indicated or as required.

4. Indicating Lights: Push-to-test type unless otherwise indicated.

5. Provide LED lamp source for indicating lights and illuminated devices.

Control and Timing Relays:

1. Comply with NEMA 1A 10039.

2. Provide number and type of relays indicated or required to perform necessary functions.

3. Multi-Speed Motor Starters: Employ accelerating relays, decelerating relays, and
compelling relays where indicated.

4. Accelerating Relays: Starts motor at low speed and then accelerates automatically
through definite time intervals for each successive speed until selected speed is attained.

5. Decelerating Relays: Allows motor to decelerate automatically through definite time
intervals for each successive speed until selected speed is attained.

6. Compelling Relays: Requires motor to start at low speed before a higher speed can be
selected.

Control Power Transformers:
1. Size to accommodate burden of contactor coil(s) and all connected auxiliary devices.
2. Include primary and secondary fuses.

Control Terminal Blocks: Include 25 percent spare terminals.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as indicated.

Verify that the ratings and configurations of the motor control centers and associated
components are consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive motor control centers.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A
B.

C.

m
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Install products in accordance with manufacturer's instructions.

Install motor control centers in accordance with NECA 1 (general workmanship), NECA 402,
and NEMA IA 10028.

Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

Provide required support and attachment in accordance with Section 26 05 29.
Install motor control centers plumb and level.

Unless otherwise indicated, mount motor control centers on properly sized 4 inch high concrete
pad constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.
Install all field-installed devices, components, and accessories.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.
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L.

M.
N.

Set field-adjustable motor controllers and associated components according to installed motor
requirements, in accordance with manufacturer's recommendations and NFPA 70.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 05 73.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Provide filler plates to cover unused spaces.
Identify motor control centers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A.
B.

C.

m

K.

L.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

Before energizing motor control center, perform insulation resistance testing in accordance with
NECA 402 and NEMA 1A 10028.

Inspect and test in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS, Section 7.16.2.1.

Motor Starters: Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests
listed as optional are required.

Molded Case and Insulated Case Circuit Breakers: Perform inspections and tests listed in
NETA ATS, Section 7.6.1.1. Tests listed as optional are required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by NFPA 70.

1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is required.

Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.

Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

Correct deficiencies and replace damaged or defective motor control centers or associated
components.

Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 ADJUSTING

A.

B.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

Adjust alignment of motor control center covers and doors.

3.05 CLEANING

A.

B.

Clean dirt and debris from motor control center enclosures and components according to
manufacturer's instructions.

Repair scratched or marred surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES

A.
B.
C.

D.

Project ID#: 2023-06-79-06442

See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

Demonstration: Demonstrate proper operation of motor controllers to Owner, and correct
deficiencies or make adjustments as directed.

Training: Train Owner's personnel on operation, adjustment, and maintenance of motor control
center and associated devices.
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1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of two hours of training.
3. Location: At project site.
3.07 PROTECTION
A. Protect installed motor control centers from subsequent construction operations.

END OF SECTION 26 24 19

Project ID#: 2023-06-79-06442
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SECTION 26 27 13
ELECTRICITY METERING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Equipment for Owner electricity metering:
1. Single circuit electricity meters.

1.02 RELATED REQUIREMENTS

A.
B.
C.

m

I om

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 33.16 - Boxes for Electrical Systems: Cabinets and enclosures for metering
system components.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 21 00 - Low-Voltage Electrical Service Entrance: Requirements for Utility Company
electricity metering.

Section 26 24 13 - Switchboards: For interface with meters specified in this section.

Section 26 24 16 - Panelboards: For interface with meters specified in this section.

Section 26 24 19 - Motor-Control Centers: For interface with meters specified in this section.
Section 26 28 13 - Fuses.

1.03 REFERENCE STANDARDS

A.
B.

C.

m

«c-Io

K.

ANSI C12.1 - Electric Meters - Code for Electricity Metering; 2024.

ANSI C12.20 - American National Standard for Electricity Meters - 0.1, 0.2, and 0.5 Accuracy
Classes; 2022.

IEC 62053-21 - Electricity Metering Equipment - Particular Requirements - Part 21: Static
Meters for AC Active Energy (Classes 0,5, 1 and 2); 2020.

IEC 62053-22 - Electricity Metering Equipment - Particular Requirements - Part 22: Static
Meters for AC Active Energy (Classes 0,1S,0,2S and 0,5S); 2020.

IEC 62053-23 - Electricity Metering Equipment - Particular Requirements - Part 23: Static
Meters for Reactive Energy (Classes 2 and 3); 2020.

IEEE 1459 - IEEE Standard Definitions for the Measurement of Electric Power Quantities Under
Sinusoidal, Nonsinusoidal, Balanced, or Unbalanced Conditions; 2025, with Errata.

IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Project ID#: 2023-06-79-06442
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Coordination:

1. Coordinate work to provide equipment suitable for interface with electricity metering
systems to be provided.

2. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.
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B. Preinstallation Meeting: Conduct meeting with facility representative and other related
equipment manufacturers to discuss electricity metering system interface requirements.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for electricity
metering systems and associated components and accessories. Include ratings, configurations,
standard wiring diagrams, dimensions, service condition requirements, and installed features.

C. Shop Drawings: Include system interconnection schematic diagrams showing all factory and
field connections. Include requirements for interface with other systems.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Field Quality Control Test Reports.

F. Project Record Documents: Record actual installed locations of meters and final equipment
settings.

G. Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until
ready for installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Electricity Meters:
1.  ABB: www.electrification.us.abb.com/#sle.
2. Eaton Corporation: www.eaton.com/#sle.
3. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 EQUIPMENT FOR OWNER ELECTRICITY METERING

A. Provide microprocessor-based digital electricity metering systems including all instrument
transformers, wiring, and connections necessary for measurements specified.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Provide electricity metering systems and associated components compatible with the
equipment and associated circuits to be metered.
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D. Service Conditions: Provide electricity meters suitable for operation under the service
conditions at the installed location.

E. Enclosures:

1.

2.

3.
4.

Where not furnished by manufacturer, provide required cabinets and enclosures in
accordance with Section 26 05 33.16.

Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations: Type 12.

b. Outdoor Locations: Type 4X.

Provide lockable door(s) for outdoor locations.

Finish: Manufacturer's standard unless otherwise indicated.

F. Instrument Transformers:

1.
2.
3.

4.

Comply with IEEE C57.13, where applicable.

Select suitable ratio, burden, and accuracy as required for connected devices.

Current Transformers: Compatible with connected meters; replace meters damaged by
connection of incompatible current transformers. Provide shorting terminal blocks for
connection of secondaries where applicable.

Potential Transformers: Include primary and secondary fuses with disconnecting means.

2.03 SINGLE CIRCUIT ELECTRICITY METERS
A. Single Circuit Electricity Meter:

1.

3.
4.
5

Accuracy:

a. Real/Active Power/Energy: Revenue grade; plus/minus 1.0 percent; complying with
ANSI C12.1 and/or IEC 62053-21 Class 1.

b. Reactive Power/Energy: Plus/minus 2.0 percent, complying with IEC 62053-23 Class
2.

Measured Parameters:

Voltage (Volts AC); line-to-line and line-to-neutral; per phase.

Current (Amps); per phase.

Frequency (Hz).

Real/active power (kW); per phase and total of all phases.

Reactive power (kVAR); per phase and total of all phases.

Apparent power (kVA); per phase and total of all phases.

Power factor; per phase and total of all phases.

Real/active energy (kWh).

Reactive energy (kVARh).

Apparent energy (kVAh).

Power demand; real/active, reactive, and apparent; present and maximum.

Current demand.

m. Bi-directional energy measurements; real/active and reactive; imported and exported.

Data logging.

Alarm capability, with configurable setpoints.

Communications: Compatible with connected systems. Provide all accessories necessary

for proper interface.

mART T SQ@m0 000w

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of metering systems and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive meters.

D. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Provide required support and attachment components in accordance with Section 26 05 29.
D. Provide grounding and bonding in accordance with Section 26 05 26.
E. Provide fuses complying with Section 26 28 13 as required.
F. ldentify meters and associated wiring in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.
D

Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are required.

E. Correct deficiencies and replace damaged or defective metering system components.

F. Submit detailed reports indicating inspection and testing results and corrective actions taken.
3.04 ADJUSTING

A. Program system parameters according to requirements of Owner.
3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Training: Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of two hours of training.
3. Location: At project site.
3.07 PROTECTION
A. Protect installed system components from subsequent construction operations.

END OF SECTION 26 27 13

Project ID#: 2023-06-79-06442

MTE Green Line Stacker 2627 13-4 Electricity Metering



SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Wall switches.

Fan speed controllers.
Receptacles.

Wall plates and covers.

1.02 RELATED REQUIREMENTS

A.

B.
C.

F.

G.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Manufactured wiring
systems for use with access floor boxes with compatible pre-wired connectors.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 83 - Wiring Connections: Cords and plugs for equipment.

Section 26 09 23 - Lighting Control Devices: Devices for automatic control of lighting, including
occupancy sensors, in-wall time switches, and in-wall interval timers.

Section 26 29 13 - Enclosed Controllers: Manual motor starters and horsepower rated motor-
starting switches without overload protection.

1.03 REFERENCE STANDARDS

A.
B.

I ommOo

A <« -

ozzr

P.

FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022).

FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
20179 (Validated 2023).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).
NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.

UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

UL 1917 - Solid-State Fan Speed Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A
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1.  Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify A/E of any conflicts or deviations from Contract Documents to obtain direction prior
to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Field Quality Control Test Reports.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Operation and Maintenance Data:
1. Wall Dimmers: Include information on operation and setting of presets.
2. GFCI Receptacles: Include information on status indicators.

F. Project Record Documents: Record actual installed locations of wiring devices.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2.  Screwdrivers for Tamper-Resistant Screws: Two for each type of screw.
3. Extra Keys for Locking Switches: Two of each type.
4. Extra Wall Plates: Two of each style, size, and finish.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Products: Listed, classified, and labeled as suitable for the purpose intended.

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.
PART 2 PRODUCTS
2.01 WIRING DEVICES - GENERAL REQUIREMENTS

A. Provide wiring devices suitable for intended use with ratings adequate for load served.
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Except where explicitly permitted, substitution of combination switch-and-receptacle devices for
separate switches and receptacles is not permitted.

Prewired Wiring Device and Outlet Box Assemblies: Factory-assembled products complying
with requirements for wiring devices, boxes, and wiring methods may be used in lieu of field-
assembled products.

1. Wiring: See Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
2. Boxes: See Section 26 05 33.16 - Boxes for Electrical Systems.

Wiring Device Applications:

1. Receptacles Installed Outdoors or in Damp or Wet Locations: Use weather-resistant
GFCI receptacles with weatherproof covers.

2. Receptacles Installed in stacker equipment area: Use dust-tight heavy-duty receptacles
with cover plates.

3. Provide GFCI protection for:
a. Receptacles installed within 6 feet of sinks.
b. Receptacles installed in kitchens.
c. Receptacles serving electric drinking fountains.

4. Single Receptacles Installed on Individual Branch Circuits: Provide receptacle ampere
rating equal to branch circuit rating.

Wiring Device Finishes:

Provide wiring device finishes as described below, unless otherwise indicated.
Wiring Devices, Unless Otherwise Indicated: White with white nylon wall plate.
Wiring Devices Installed in Finished Spaces: White with white nylon wall plate.
Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate.
5. Wiring Devices Installed in Wet or Damp Locations: White with weatherproof cover.

hoN =

2.02 WALL SWITCHES

A.

Manufacturers:
1. Hubbell Incorporated; : www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc; : www.leviton.com/#sle.

3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

Wall Switches - General Requirements: AC only, quiet operating, general-use snap switches

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as

complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

2.03 FAN SPEED CONTROLLERS

A

Project ID#: 2023-06-79-06442

Manufacturers:

1. Leviton Manufacturing Company, Inc; : www.leviton.com/#sle.
2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com/#sle.
3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: 120 V AC, solid-state, full-range variable speed, slide control type with separate

on/off switch, with integral radio frequency interference filtering, fan noise elimination circuitry,

power failure preset memory, complying with NEMA WD 1 and NEMA WD 6, and listed as

complying with UL 1917.

1. Current Rating: 5 A unless otherwise indicated or required to control the load indicated on
the drawings.
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2.04 RECEPTACLES

A.

Manufacturers:

1. Hubbell Incorporated; : www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc; . www.leviton.com/#sle.

3. Or Approved Equal.

4. Substitutions: See Section 01 60 00 - Product Requirements.

5. Source Limitations: Where wall controls are furnished as part of lighting control system,
provide accessory matching receptacles and wallplates by the same manufacturer in
locations indicated.

Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA

WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as

indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

Convenience Receptacles:

1. Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 5-
20R; single or duplex as indicated on the drawings.

2.  Weather Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SD suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

GFCI Receptacles:

1.  GFCI Receptacles - General Requirements: Self-testing, with feed-through protection and
light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R.

3. Weather Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SD suitable for installation in damp or wet locations.

2.05 WALL PLATES AND COVERS

A.

©
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Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.com/#sle.
2. Intermatic, Inc; : www.intermatic.com/#sle.

3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

Wall Plates: Comply with UL 514D.

1.  Configuration: One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size: Standard; .

3. Screws: Metal with slotted heads finished to match wall plate finish.

Nylon Wall Plates: Smooth finish, high-impact thermoplastic.
Galvanized Steel Wall Plates: Rounded corners and edges, with corrosion resistant screws.

Weatherproof Receptacle Covers for Damp Locations: Gasketed, cast aluminum, with self-
closing hinged cover and corrosion-resistant screws; listed as suitable for use in wet locations
with cover closed.
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PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

F. Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
3.03 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards unless otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of wiring devices provided under this section.

1. Mounting Heights: Unless otherwise indicated, as follows:
a. Wall Switches: 48 inches above finished floor.
b. Wall Dimmers: 48 inches above finished floor.
c. Fan Speed Controllers: 48 inches above finished floor.
d. Receptacles: 18 inches above finished floor or 6 inches above counter.

2. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify A/E to obtain direction prior to
proceeding with work.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I.  Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.

K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.
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M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

N. Identify wiring devices in accordance with Section 26 05 53.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

D. Testeach receptacle to verify operation and proper polarity.

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.
3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION 26 27 26
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A.
B.
C.
D

E.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies: Additional criteria for the selection of equipment
and associated protective devices specified in this section.

1.02 REFERENCE STANDARDS

A
B.
C.

G.

H.

l.
1.03 AD

A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

MINISTRATIVE REQUIREMENTS

Coordination:

1.  Coordinate the work with other trades. Avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2.  Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify A/E of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.04 SUBMITTALS

A
B.

C.

Project ID#: 2023-06-79-06442

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings,

short circuit current ratings, conduit entry locations, conductor terminal information, and

installed features and accessories.

1. Include dimensioned plan and elevation views of enclosed switches and adjacent
equipment with all required clearances indicated.
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H.

2. Include wiring diagrams showing all factory and field connections.
Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

Project Record Documents: Record actual locations of enclosed switches.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE

A
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

mo o

ABB: www.electrification.us.abb.com/#sle.

Eaton Corporation: www.eaton.com/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Provide enclosed switches and associated components produced by same
manufacturer as other electrical distribution equipment used for project and obtained from
single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A

W

m
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Description: Quick-make, quick-break enclosed safety switches listed and labeled as
complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet.

2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

Horsepower Rating: Suitable for connected load.
Voltage Rating: Suitable for circuit voltage.

Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as determined by short circuit study
performed in accordance with Section 26 05 73.

Enclosed Safety Switches Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.
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Provide with switch blade contact position that is visible when the cover is open.
Conductor Terminations: Suitable for use with the conductors to be installed.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.

Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

Enclosures: Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL
50E.
1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 12.
b. Outdoor Locations: Type 4X, stainless steel.
2. Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless
otherwise indicated.

Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

Heavy Duty Switches:
1.  Comply with NEMA BS 31047.
2. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position.

General Duty Switches:

1. Conductor Terminations:
a. Provide mechanical lugs.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.

2.  Provide externally operable handle with means for locking in the OFF position, capable of
accepting two padlocks.

Provide the following features and accessories where indicated or where required to complete

installation:

1. Hubs: As required for environment type; sized to accept conduits to be installed.

2. Viewing Window: Positioned over switch blades for visual confirmation of contact position
with door closed.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.
D.

Verify that field measurements are as indicated.

Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
Verify that mounting surfaces are ready to receive enclosed safety switches.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

D.

Project ID#: 2023-06-79-06442

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required support and attachment in accordance with Section 26 05 29.
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E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Identify enclosed switches in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 28 16.16
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SECTION 26 29 23
VARIABLE-FREQUENCY MOTOR CONTROLLERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Variable-frequency motor controllers for low-voltage (600 V and less) AC motor applications.
Overcurrent protective devices for motor controllers, including overload relays.

1.02 RELATED REQUIREMENTS

Section 03 30 00 - Cast-in-Place Concrete: Housekeeping pads.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Variable-frequency
drive cable.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Power System Studies: Additional criteria for selection and adjustment of
equipment and associated protective devices specified in this section.

Section 26 24 19 - Motor-Control Centers.

1.03 REFERENCE STANDARDS

A.

o0

I o mm
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IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code); 1989 (Corrigendum
2019).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

NEMA IA 10039 - Control Circuit and Pilot Devices; 2025.
NEMA IA 10030 - Industrial Control and Systems: Enclosures; 2024.
NEMA IS 10033 - Adjustable Speed Drives; 2020 (Reapproved 2025).

NEMA IS 10034 - Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable Speed Drive Systems; 2022 (Reapproved 2025).

NEMA IS 10035 - Application Guide for AC Adjustable Speed Drive Systems; 2021 (Reaffirmed
2025).

NEMA ICS 61800-2 - Adjustable Speed Electrical Power Drive Systems, Part 2: General
Requirements-Rating Specifications for Low Voltage Adjustable Frequency AC Power Drive
Systems; 2005.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NEMA MG 00001 - Motors and Generators; 2024.

NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
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P. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

o

UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

R. UL 61800-5-1 - Standard for Adjustable Speed Electrical Power Drive Systems - Part 5-1:
Safety Requirements — Electrical, Thermal, and Energy (Ed. 2); Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate work to avoid placement of ductwork, piping, equipment, and other
obstructions within dedicated equipment spaces and working clearances required by
NFPA 70.

Coordinate work to provide motor controllers suitable for use with motors.

Coordinate work to provide controllers and associated wiring suitable for interface with

control devices.

4. Coordinate arrangement of electrical equipment with dimensions and clearance

requirements.

Verify with manufacturer that conductor terminations are suitable for use with conductors.

6. Notify A/E of conflicts with or deviations from Contract Documents. Obtain direction before
proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

w N

o

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

C. Shop Drawings: Indicate dimensions, voltage, controller sizes, short circuit current ratings,

conduit entry locations, conductor terminal information, and installed features and accessories.

1. Include dimensioned plan and elevation views of controllers and adjacent equipment with
required clearances indicated.

2. Include wiring diagrams showing factory and field connections.

3. Indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series-rated systems.

4. Include documentation of listed series ratings upon request.

5. Include documentation demonstrating selective coordination upon request.

Specimen Warranty: Submit sample of manufacturer's warranty.

Manufacturer qualification statement.

Installer qualification statement.

Manufacturer's certification that products meet or exceed specified requirements.

Iemmo

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Source quality control test reports.
Manufacturer’'s detailed field testing procedures.
Field quality control test reports.

r X < -

Operation and Maintenance Data: Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

M. Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.
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N. Project Record Documents: Record actual installed locations of controllers and final equipment
settings.
1. Include nameplate data of actual installed motors and associated overload relay
selections and settings.
2. Motor Circuit Protectors: Include magnetic instantaneous trip settings.

O. Maintenance Materials: Furnish following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements for additional provisions.
2. Indicating Lights: Two of each different type.
3. AirFilters: Two of each different type.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain copy of each referenced document that prescribes execution requirements at project
site.

C. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

D. Installer Qualifications: Company with minimum three years documented experience with
variable-frequency motor control systems of similar size, type, and complexity; manufacturer's
authorized installer.

E. Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.

F. Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in clean, dry space. Maintain factory wrapping or provide additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Provide minimum 18-month manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Variable-Frequency Motor Controllers:
1.  ABB: www.new.abb.com/#sle.
2. Danfoss: www.danfoss.com/#sle.
3. Rockwell Automation, Inc.: www.rockwellautomation.com/#sle.
4. Or Approved Equal.

B. Substitutions: See Section 01 60 00 - Product Requirements.

C. Source Limitations: Provide variable-frequency motor controllers and associated components
produced by single manufacturer and obtained from single supplier.

2.02 VARIABLE-FREQUENCY MOTOR CONTROLLERS

A. Provide variable-frequency motor control system consisting of required controller assemblies,
operator interfaces, control power transformers, instrumentation and control wiring, sensors,
accessories, system programming, etc. as necessary for complete operating system.
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Provide products listed, classified, and labeled as suitable for purpose intended.

C. Controller Assemblies: Comply with NEMA IS 10033, NEMA IS 10034, and NEMA ICS 61800-
2; list and label as complying with UL 61800-5-1 or UL 508A as applicable.

D. Provide controllers selected for actual installed motors and coupled mechanical loads in
accordance with NEMA IS 10035, NEMA MG 00001 Part 30, and recommendations of
manufacturers of both controller and load, where not in conflict with specified requirements;
considerations include, but are not limited to:

1. Motor type (e.g., induction, reluctance, and permanent magnet); consider NEMA MG
00001 design letter or inverter duty rating for induction motors.

2. Motor load type (e.g., constant torque, variable torque, and constant horsepower);
consider duty cycle, impact loads, and high inertia loads.

3.  Motor nameplate data.

4. Requirements for speed control range, speed regulation, and braking.

5.  Motor suitability for bypass starting method, where applicable.

E. Devices on Load Side of Controller: Suitable for application across full controller output
frequency range.

F. Operating Requirements:

Input Voltage Tolerance: Plus/minus 10 percent of nominal.

Input Frequency Tolerance: Plus/minus 5 percent of nominal.

Efficiency: Minimum of 96 percent at full speed and load.

Input Displacement Power Factor: Minimum of 0.96 throughout speed and load range.
Overload Rating:

a. Variable Torque Loads: Minimum of 110 percent of nominal for 60 seconds.

b. Constant Torque Loads: Minimum of 150 percent of nominal for 60 seconds.

U

G. Power Conversion System: Microprocessor-based, pulse width modulation type.

H. Control System:

1. Provide microprocessor-based control system for automatic control, monitoring, and
protection of motors. Include sensors, wiring, and connections necessary for functions and
status/alarm indications specified.

2. Provide integral operator interface for controller programming, display of status/alarm
indications, fault reset, and local control functions including motor run/stop, motor
forward/reverse selection, motor speed increase/decrease, and local/remote control
selection.

3. Control Functions:

a. Control Method: Selectable vector and scalar/volts per hertz unless otherwise
indicated.
1) Scalar/Volts per Hertz Control: Provide IR compensation for improved low-
speed torque.
2) Vector Control: Provide selectable autotuning function.
b. Adjustable acceleration and deceleration time; linear and S-curve ramps; selectable
coast to stop.
Selectable braking control; DC injection or flux braking.
Adjustable minimum/maximum speed limits.
Adjustable pulse width modulation switching carrier frequency.
Adjustable motor slip compensation.
Selectable autorestart after noncritical fault; programmable number of time delay
between restart attempts.
4. Status Indications:

a. Motor run/stop status.

b. Motor forward/reverse status.

c. Local/remote control status.

d. Output voltage.

@ *opoo
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e. Output current.
f.  Output frequency.
g. DC bus voltage.
h. Motor speed.
Protective Functions/Alarm Indications:
a. Overcurrent.
b. Motor overload.
c. Undervoltage.
d. Overvoltage.
e. Controller overtemperature.
f.  Input/output phase loss.
g. Output short circuit protection.
h.  Output ground fault protection.
6. Inputs:
a. Digital Input(s): Three.
b. Analog Input(s): Two.
7. Outputs:
a. Analog Output(s): One.
b. Relay Output(s): Two.
8. Features:
a. Password-protected security access.
b. Eventlog.

I.  Power Conditioning/Filtering:
1. Provide DC link choke or input/line reactor for each controller unless otherwise indicated
or required.
2. Reactor Impedance: 3 percent, unless otherwise indicated or required.

J. Packaged Controllers: Controllers factory-mounted in separate enclosure with externally
operable disconnect and specified accessories.
1. Disconnects: Circuit breaker or disconnect switch type.

a. Disconnect Switches: Fusible type or nonfusible type with separate input fuses.

b. Provide externally operable handle with means for locking in OFF position. Provide
safety interlock to prevent opening cover with disconnect in ON position with
capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

2. Provide door-mounted remote operator interface.

K. Controllers for Installation Within Motor Control Centers (MCCs): Suitable for installation in
equipment to be provided in accordance with Section 26 24 19.

L. Service Conditions:
1. Provide controllers and associated components suitable for operation under following
service conditions without derating:
a. Altitude: Less than 3,300 feet.
b. Ambient Temperature: Between 32 degrees F and 104 degrees F.
2. Provide controllers and associated components suitable for operation at indicated ratings
under service conditions at installed location.

M. Short Circuit Current Rating:
1. Provide controllers with listed short circuit current rating not less than available fault
current at installed location as determined by short circuit study performed in accordance
with Section 26 05 73.
2. Provide line/input reactors where specified by manufacturer for required short circuit
current rating.
3. Label equipment utilizing series ratings as required by NFPA 70.
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N. Selectivity: Where requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

0O. Conductor Terminations: Suitable for use with conductors to be installed.

P. Enclosures:

1.
2.

3.
4.

Comply with NEMA 1A 10030.

NEMA EN 10250 Environment Type or Equivalent IEC 60529 Rating: Unless otherwise
indicated, as specified for following installation locations:

a. Indoor Clean, Dry Locations: Type 12.

b. Outdoor Locations: Type 3R or Type 4.

Finish: Manufacturer's standard unless otherwise indicated.

Cooling: Forced air or natural convection as determined by manufacturer.

Q. Interface with Other Work:

1.

Provide products compatible with other systems requiring interface with controllers.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1.

2

Provide overload relays and, where applicable, associated current elements/heaters
selected for actual installed motor nameplate data, in accordance with manufacturer's
recommendations and NFPA 70; include consideration for motor service factor and
ambient temperature correction, where applicable.

Comply with NEMA ICS 2.

Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required.
Trip-free operation.

Visible trip indication.

Resettable.

a. Employ manual reset unless otherwise indicated.

b. Do not employ automatic reset with two-wire control.

Bimetallic Thermal Overload Relays:

Provide ambient temperature compensation.

Interchangeable current elements/heaters.

Adjustable trip; plus/minus 10 percent of nominal, minimum.

Designed for quicker trip response under phase loss condition.

Trip test function.

. Provide isolated alarm contact where indicated.

Melting Alloy Thermal Overload Relays:

a. Interchangeable current elements/heaters.

b. Provide isolated alarm contact where indicated.

Solid State Overload Relays:

a. Selectable inverse-time trip class rating; available ratings of Class 10, 20, and 30,
minimum.

Adjustable full load current.

Phase loss protection.

Phase imbalance protection.

Ground fault protection.

Ambient temperature insensitive.

Thermal memory.

Trip test function.

Provide isolated alarm contact.

"0 Qo0TY
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B. Circuit Breakers:

1.
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inverse time tripping elements for overload protection; UL 489 recognized only for
use as part of listed combination motor controller with overload protection; ratings,

configurations, and features as indicated or as required.
b. Provide field-adjustable magnetic instantaneous trip setting.

c. Provide following features and accessories where indicated or where required to

complete installation:

1)  Pad-Lock Provision: For locking circuit breaker handle in OFF position.

2. Molded Case Circuit Breakers:

a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489; ratings, configurations,

and features as indicated or as required.
b. Interrupting Capacity:

1) Provide circuit breakers with interrupting capacity as required to provide short

circuit current rating indicated, but not less than specified minimum

requirements.

2) Fully Rated Systems: Provide circuit breakers with interrupting capacity not less

than short circuit current rating indicated.

c. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element

for short circuit protection.

1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker

frame sizes 225 amperes and larger.
2) Provide interchangeable trip units where indicated.

d. Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms

sensing trip units.
1) Provide field-adjustable trip response settings:

(a) Long time pickup, adjustable by replacing interchangeable trip unit or by

setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.

(e) Ground fault pickup and delay where ground fault protection is indicated.
e. Provide following features and accessories where indicated or where required to

complete installation:

1) Pad-Lock Provision: For locking circuit breaker handle in OFF position.

2.04 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Factory test controllers in accordance with NEMA ICS 61800-2.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that ratings of controllers are consistent with indicated requirements.
C. Verify that mounting surfaces are ready to accept controllers.
D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install controllers in accordance with NECA 1 (general workmanship).
C. Install in accordance with NEMA IS 10034 and manufacturer's instructions.
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D. Do not exceed manufacturer's recommended maximum cable length between controller and
motor.

E. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

F. Provide required support and attachment in accordance with Section 26 05 29.
G. Install controllers plumb and level.

H. Unless otherwise indicated, mount floor-mounted controllers on properly sized 4 inch high
concrete pad constructed in accordance with Section 03 30 00.

I.  Provide grounding and bonding in accordance with Section 26 05 26.
J. Install field-installed devices, components, and accessories.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

L. Set field-adjustable settings of controllers and associated components according to installed
motor requirements, in accordance with recommendations of manufacturers of controller and
load.

M. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 05 73.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.17. Insulation-resistance test on
control wiring listed as optional is not required.

D. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1. Tests listed as optional are required.

E. Packaged Controllers with Bypass: Test for proper operation in both drive and bypass modes.

F. Test for proper interface with other systems.

G. Correct deficiencies and replace damaged or defective controllers or associated components.

H. Submit detailed reports indicating inspection and testing results and corrective actions taken.
3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
3.05 CLEANING
A. Clean dirt and debris from controller enclosures and components according to manufacturer's
instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals for closeout submittals.

B. Demonstration: Demonstrate proper operation of controllers to Owner, and correct deficiencies
or make adjustments as directed.

C. Training: Train Owner's personnel on operation, adjustment, and maintenance of controllers
and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of two hours of training.
3. Location: At project site.
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3.07 PROTECTION
A. Protect installed controllers from subsequent construction operations.
END OF SECTION 26 29 23
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SECTION 26 41 00
FACILITY LIGHTNING PROTECTION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Strike (air) terminals and interconnecting conductors.
B. Grounding and bonding for lightning protection.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems: Electrical system grounds.
B. Surge Protection for Wiring Systems: Specified in individual system requirements.
1.03 REFERENCE STANDARDS
A. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2023.
B. UL 96 - Lightning Protection Components; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination with Concrete Work: Coordinate embedding of lightning protection components in
concrete.

B. Coordination with Roofing Work: Ensure adequate attachment of strike terminals and
conductors without damage to roofing.

C. Preinstallation Meeting: Convene meeting at least at least two weeks prior to commencement
of work affected by lightning protection system requirements to discuss prerequisites and
coordination required by other installers; require attendance by representatives of installers
whose work will be affected.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate location and layout of air terminals, grounding electrodes, and
bonding connections to structure and other metal objects. Include terminal, electrode, and
conductor sizes, and connection and termination details.

1. Where conductors or grounds are to be embedded or concealed in other construction,
submit shop drawings at least 30 days prior to start of construction.

2. If concrete-encased grounds are to be used and are not shown in Contract Documents,
provide sufficient data to determine concrete encasement dimensions and location.

3. Include data on actual ground resistance determined by field measurement in accordance
with NFPA 780.

4. Include engineering analysis of equalization of potential to metal bodies within structure.

5. Include access panels, test holes, and disconnecting means for maintenance.

C. Product Data: Provide dimensions and materials of each component, indication of testing
agency listing, and installation instructions.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

m

Installation Certification: Submit copy of certification agency's approval.

F. Operation and Maintenance Data: Provide recommended inspection and testing plan, including
recommended intervals, to achieve periodic maintenance as recommended in NFPA 780;
provide customized plan reflecting actual installation configuration with specific installed
components identified.

G. Project Record Documents: Record actual locations of air terminals, grounding electrodes,
bonding connections, and routing of system conductors in project record documents.

1.06 QUALITY ASSURANCE
A. Maintain one copy of each referenced system design standard on site.
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B. Manufacturer Qualifications: Company specializing in lightning protection equipment with
minimum three years documented experience.

C. Designer Qualifications: Person or entity, employed by installer, who specializes in lightning
protection system design with minimum three years documented experience.

D. Installer Qualifications: Company specializing in lightning protection system design with
minimum three years documented experience.

E. Field Quality Control Testing Agency Qualifications: Firm capable of and experienced in
grounding and bonding testing with documented experience and minimum of three project
references.

F. Products: Listed, classified, and labeled as suitable for purpose intended.

G. Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Lightning Protection Components:
1.  allG Fabrication; . www.allgfab.com/#sle.
2. Harger Lightning and Grounding; : www.harger.com/#sle.
3. Or Approved Equal.
4. Substitutions: See Section 01 60 00 - Product Requirements.

2.02 LIGHTNING PROTECTION SYSTEM

A. Lightning Protection System: Provide complete system complying with NFPA 780, including air
terminals, bonding, interconnecting conductors and grounding electrodes.
1. Provide system that protects:
a. Entire structure.
b. Open air areas within 100 feet of exterior walls at grade level.
c. Open air areas within building footprint.
2.  Coordinate with other grounding and bonding systems specified.
3. Provide copper, bronze, or stainless steel components, as applicable; no aluminum.
4. Provide disconnecting means and access panels or similar devices to allow complete
periodic inspection and testing as described by NFPA 780 Annex D.
5. Provide system certified by Underwriters Laboratories or Lightning Protection Institute.

B. Strike Terminals: Provide strike (air) terminals on the following:
1.  Roofs.
2. Roof mounted equipment.

2.03 COMPONENTS
A. All Components: Complying with applicable requirements of UL 96.
Strike (Air) Terminals: Copper, solid.
Grounding Rods: Solid copper.
Ground Plate: Copper.

moow

Conductors: Copper cable.
F. Connectors and Splicers: Bronze.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated on shop drawings.
B. Coordinate work with installation of roofing and exterior and interior finishes.

Project ID#: 2023-06-79-06442

MTE Green Line Stacker 264100-2 Facility Lightning Protection



3.02 INSTALLATION

A. Install in accordance with referenced system standards and as required for specified
certification.

B. Connect conductors using mechanical connectors or exothermic welding process; protect
adjacent construction elements and finishes from damage.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform visual inspection as specified in NFPA 780 as if this were a periodic follow-up
inspection.

C. Perform continuity testing as specified in NFPA 780 as if this were testing for periodic
maintenance.

D. Obtain services of specified certification agency to provide inspection and certification of
lightning protection system, including performance of other testing required by that agency.
END OF SECTION 26 41 00
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Surge protective devices for service entrance locations.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 24 13 - Switchboards.
C. Section 26 24 16 - Panelboards.
D. Section 26 24 19 - Motor-Control Centers.
1.03 ABBREVIATIONS AND ACRONYMS
A. SPD: Surge Protective Device.
1.04 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

C. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. UL 1283 - Standard for Electromagnetic Interference Filters; Current Edition, Including All
Revisions.

F. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate size and location of overcurrent device compatible with the actual
surge protective device and location to be installed. Notify A/E of any conflicts or deviations
from Contract Documents to obtain direction prior to ordering equipment.

1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include detailed component information, voltage, surge current ratings, repetitive
surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCQOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition
requirements, and installed features.

C. Shop Drawings: Include wiring diagrams showing all factory and field connections with wire
and circuit breaker/fuse sizes.

D. Certificates: Manufacturer's documentation of listing for compliance with the following
standards:
1. UL 1449.

E. Field Quality Control Test Reports.

F. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Operation and Maintenance Data: Include information on status indicators and recommended
maintenance procedures and intervals.

Project ID#: 2023-06-79-06442
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Warranty: Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

Project Record Documents: Record actual connections and locations of surge protective
devices.

1.07 QUALITY ASSURANCE

A.
B.

C.

D.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND PROTECTION

A.

Store in a clean, dry space in accordance with manufacturer's written instructions.

1.09 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.10 WARRANTY

A.
B.

C.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

Manufacturer's Warranty: Provide minimum five year warranty covering repair or replacement
of surge protective devices showing evidence of failure due to defective materials or
workmanship.

Exclude surge protective devices from any clause limiting warranty responsibility for acts of
nature, including lightning, stated elsewhere.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

C.
D.

Field-Installed, Externally Mounted Surge Protective Devices:
1.  ABB: www.electrification.us.abb.com/#sle.

2. Intermatic, Inc: www.intermatic.com/#sle.

3. Or Approved Equal.

Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide
complete listed assembly including SPD.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Provide surge protective devices produced by single manufacturer and
obtained from single supplier.

2.02 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A.

Project ID#: 2023-06-79-06442
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Description: Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated on the
drawings.

Unless otherwise indicated, provide field-installed, externally-mounted or factory-installed,
internally-mouonted SPDs.

List and label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.
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Protected Modes:
1.  Wye Systems: L-N, L-G, N-G, L-L.

UL 1449 Voltage Protection Ratings (VPRs):
1. Equivalent to basis of design.

UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.

Enclosure Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified
for the following installation locations:

1. Indoor clean, dry locations: Type 12.

2. Outdoor locations: Type 4X.

Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as

specified for the following locations:

1. Provide surface-mounted SPD where mounted in non-public areas or adjacent to surface-
mounted equipment.

2. Provide flush-mounted SPD where mounted in public areas or adjacent to flush-mounted
equipment.

Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and labeled as a

complete assembly including SPD.

1.  Switchboards: See Section 26 24 13.

2. Panelboards: See Section 26 24 16.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS

A.

Surge Protective Device:
1. Protection Circuits: Field-replaceable modular or non-modular.
2. Surge Current Rating: Not less than 120 kA per mode/240 kA per phase.
3. UL 1449 Nominal Discharge Current (I-n): 20 kA.
4. UL 1449 Short Circuit Current Rating (SCCR): Not less than the short circuit current
rating of the equipment the SPD is connected to, including any series ratings.
5. Diagnostics:
a. Protection Status Monitoring: Provide indicator lights to report the protection for each
phase.
b. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

D.

E.

Verify that field measurements are as indicated.

Verify that the service voltage and configuration marked on the SPD are consistent with the
service voltage and configuration at the location to be installed.

Verify that electrical equipment is ready to accept connection of the SPD and that installed
overcurrent device is consistent with requirements of drawings and manufacturer's instructions.

Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding
of neutral and ground for service entrance and separately derived systems where applicable.
Do not energize SPD until deficiencies have been corrected.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

Project ID#: 2023-06-79-06442
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Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.
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H.

Unless indicated otherwise, connect service entrance surge protective device on load side of
service disconnect main overcurrent device.

Provide conductors with minimum ampacity as indicated on the drawings, as required by NFPA
70, and not less than manufacturer's recommended minimum conductor size.

Install conductors between SPD and equipment terminations as short and straight as possible,
not exceeding manufacturer's recommended maximum conductor length. Breaker locations
may be reasonably rearranged in order to provide leads as short and straight as possible. Twist
conductors together to reduce inductance.

Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

3.03 FIELD QUALITY CONTROL

A
B.

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

3.04 CLEANING

A.
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Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 26 43 00
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

mmo o w

Interior luminaires.

Emergency lighting units.

Exit signs.

Ballasts and drivers.
Emergency power supply units.
Lamps.

1.02 RELATED REQUIREMENTS

A
B.
C.
D
E.

F.
G.

Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.
Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 09 23 - Lighting Control Devices.

1. Includes automatic controls for lighting including occupancy sensors, outdoor motion
sensors, time switches, outdoor photo controls, and daylighting controls.

2. Includes lighting contactors.

Section 26 27 26 - Wiring Devices: Manual wall switches and wall dimmers.
Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A.

B.

o

T LT emm
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IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage
(1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

IES LM-63 - Approved Method: IES Standard File Format for the Electronic Transfer of
Photometric Data and Related Information; 2019.

IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2024.

IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2025.
NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2023.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

UL 844 - Luminaires for Use in Hazardous (Classified) Locations; Current Edition, Including All
Revisions.

UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
UL 1598 - Luminaires; Current Edition, Including All Revisions.
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N. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2.  Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4.  Notify A/E of any conflicts or deviations from Contract Documents to obtain direction prior
to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.
2. Provide photometric calculations where luminaires are proposed for substitution.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Ballasts: Include wiring diagrams and list of compatible lamp configurations.

3. Lamps: Include rated life, color temperature, color rendering index (CRI), and initial and
mean lumen output.

D. Field quality control reports.

E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Lamps: Ten percent of total quantity installed for each type, but not less than two of
each type.
3. Extra Ballasts: Two percent of total quantity installed for each type, but not less than one
of each type.

H. Project Record Documents: Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Project ID#: 2023-06-79-06442
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C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide 3-year manufacturer warranty for LED luminaires, including drivers.
C. Provide 5-year pro-rata warranty for batteries for emergency lighting units.
D. Provide 10-year pro-rata warranty for batteries for self-powered exit signs.
PART 2 PRODUCTS
2.01 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.
B. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 LUMINAIRES

A. Manufacturers:

Acuity Brands, Inc: www.acuitybrands.com/#sle.

Alloy LED; : www.alloyled.com/#sle.

Cooper Lighting, a division of Cooper Industries: www.cooperindustries.com/#sle.
Electro-Matic Visual, Inc; . www.empvisual.com/#sle.

Lutron Electronics Company, Inc; . www.lutron.com/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

Provide products that comply with requirements of NFPA 70.

Nogkowh =

Provide products that are listed and labeled as complying with UL 1598, where applicable.
Provide products listed, classified, and labeled as suitable for the purpose intended.

mo o

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Recessed Luminaires:
1.  Ceiling Compatibility: Comply with NEMA LE 4.

I.  Hazardous (Classified) Location Luminaires: Listed and labeled as complying with UL 844 for
the classification of the installed location.

Project ID#: 2023-06-79-06442
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J.

K.

HID Luminaires:

1. HID High Bay Luminaires: Provide safety chain or power hook unless otherwise indicated.

2. HID Luminaires with Quartz Restrike Systems: Factory-installed supplementary quartz
lamp automatically switches on when power interruption causes primary HID lamp to drop
out or during cold startup.

LED Luminaires:

1. Components: UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.03 EMERGENCY LIGHTING UNITS

A.

Manufacturers:

1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; :
www.cooperindustries.com/#sle.

3. Evenlite, Inc; : www.evenlite.com/#sle.

4. Or Approved Equal.

5. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

Operation: Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

Battery:

1.  Sealed maintenance-free nickel cadmium unless otherwise indicated.

2. Size battery to supply all connected lamps, including emergency remote heads where
indicated.

Diagnostics: Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

Provide low-voltage disconnect to prevent battery damage from deep discharge.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

Accessories:
1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2.04 EXIT SIGNS

A.
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Description: Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.

1. Number of Faces: Single- or double-face as indicated or as required for installed location.
2. Directional Arrows: As indicated or as required for installed location.

Powered Exit Signs: Internally illuminated with LEDs unless otherwise indicated.
1. Manufacturers:

a. Acuity Brands, Inc; : www.acuitybrands.com/#sle.

b. Cooper Lighting, a division of Cooper Industries; :

www.cooperindustries.com/#sle.

c. Evenlite, Inc; : www.evenlite.com/#sle.

d. Or Approved Equal.

e. Substitutions: See Section 01 60 00 - Product Requirements.
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2.  Self-Powered Exit Signs:

a. Operation: Upon interruption of normal power source or brownout condition
exceeding 20 percent voltage drop from nominal, solid-state control automatically
switches connected lamps to integral battery power for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon restoration of
normal power source.

b. Battery: Sealed, maintenance-free, nickel cadmium unless otherwise indicated.

c. Diagnostics: Provide power status indicator light and accessible integral test switch
to manually activate emergency operation.

d. Provide low-voltage disconnect to prevent battery damage from deep discharge.

e. Self-Diagnostics: Provide units that self-monitor functionality and automatically
perform testing required by NFPA 101 where indicated; provide indicator light(s) to
report test and diagnostic status.

2.05 BALLASTS AND DRIVERS

A.

C.

Manufacturers:

1. Alloy LED; . www.alloyled.com/#sle.

2.  General Electric Company/GE Lighting; : www.gelighting.com/#sle.

3. Lutron Electronics Company, Inc; : www.lutron.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

5 Manufacturer Limitations: Where possible, for each type of luminaire provide ballasts
produced by a single manufacturer.

Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

Dimmable LED Drivers:

1. Dimming Range: Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility: Fully compatible with the dimming controls to be installed.
a. Wall Dimmers: See Section 26 27 26.
b. Daylighting Controls: See Section 26 09 23.

2.06 EMERGENCY POWER SUPPLY UNITS

A

Project ID#: 2023-06-79-06442
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Description: Self-contained emergency power supply units suitable for use with indicated
luminaires, complying with NFPA 101 and applicable state and local codes, and listed and
labeled as complying with UL 924.

Compatibility:
1. Drivers: Compatible standard, energy saving, and dimming AC LED drivers, including
those with end of lamp life shutdown circuits.

Operation: Upon interruption of normal power source, solid-state control automatically switches
connected lamps to emergency power supply for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.

Battery: Sealed maintenance-free high-temperature nickel cadmium unless otherwise
indicated.

Diagnostics: Provide accessible and visible multi-chromatic combination test switch/indicator
light to display charge, test, and diagnostic status and to manually activate emergency
operation.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status and field selectable audible alert.
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G.

Operating Temperature: From 32 degrees F to 122 degrees F unless otherwise indicated or
required for the installed location.

2.07 ACCESSORIES

A.

B.

C.

Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

Architectural Trims for LED Lighting:
1.  Description: Trims designed for integration into architectural elements, with channels to
accommodate LED tape lighting system.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

E.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

B.
C.

H.
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Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

Provide required support and attachment in accordance with Section 26 05 29.

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.

3.  Secure surface-mounted and recessed luminaires to building structure.

4. Secure pendant-mounted luminaires to building structure.

5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.

6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
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I.  Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

2. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal
length, with no more than 4 feet between supports.

J.  Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to
center of luminaire.

Install accessories furnished with each luminaire.

r =

Bond products and metal accessories to branch circuit equipment grounding conductor.

M. Emergency Lighting Units:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting

controls.
2. Install lock-on device on branch circuit breaker serving units.
N. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.
O. Install lamps in each luminaire.
3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Operate each luminaire after installation and connection to verify proper operation.
D

Test self-powered exit signs and emergency lighting units to verify proper operation upon loss
of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by A/E.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by A/E. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by A/E or authority having jurisdiction.
C. Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly
designate egress path as directed by A/E or authority having jurisdiction.
3.06 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Demonstration: Demonstrate proper operation of luminaires to A/E, and correct deficiencies or
make adjustments as directed.

C. Just prior to Substantial Completion, replace all lamps that have failed.
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3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
END OF SECTION 26 51 00
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Exterior luminaires.
Ballasts.

1.02 RELATED REQUIREMENTS

A

mmo o w

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 06 50.16 - Lighting Fixture Schedule.

Section 26 09 23 - Lighting Control Devices.

Section 26 27 26 - Wiring Devices: Receptacles for installation in poles.

1.03 REFERENCE STANDARDS

A.

B.
C.

M.
N.

ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for High-Intensity-
Discharge and Low-Pressure Sodium Lamps; 2017, with Editorial Revision (2022).

IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.

IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2024.

IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2000 (Reaffirmed 2006).

NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Drivers and Discharge Ballasts; 2023.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 844 - Luminaires for Use in Hazardous (Classified) Locations; Current Edition, Including All
Revisions.

UL 1029 - High-Intensity-Discharge Lamp Ballasts; Current Edition, Including All Revisions.
UL 1598 - Luminaires; Current Edition, Including All Revisions.

UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition,
Including All Revisions.

UL 1993 - Self-Ballasted Lamps and Lamp Adapters; Current Edition, Including All Revisions.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.
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Coordination:

1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify A/E of any conflicts or deviations from Contract Documents to obtain direction prior
to proceeding with work.
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.
2.  Provide photometric calculations where luminaires are proposed for substitution.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Lamps: Include rated life and initial and mean lumen output.

D. Field Quality Control Reports.
1. Include test report indicating measured illumination levels.

E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

F. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.
G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Lamps: Five percent of total quantity installed for each type, but not less than two of
each type.
3. Extra Ballasts: Two percent of total quantity installed for each type, but not less than one
of each type.

H. Project Record Documents: Record actual connections and locations of pole foundations,
luminaires, and any pull or junction boxes.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide 2-year manufacturer warranty for all LED luminaires, including drivers.
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PART 2 PRODUCTS
2.01 LUMINAIRE TYPES

A
B.

Furnish products as indicated in luminaire schedule included on the drawings.
Substitutions: See Section 01 60 00 - Product Requirements.

2.02 LUMINAIRES

A

mo o

Manufacturers:

1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.

2.  Alloy LED; : www.alloyled.com/#sle.

3. Archatrak, Inc: www.archatrak.com/#sle.

4. California Accent Lighting, Inc; : www.calilighting.com/#sle.
5.  Or Approved Equal.

6. Substitutions: See Section 01 60 00 - Product Requirements.

Provide products that comply with requirements of NFPA 70.
Provide products that are listed and labeled as complying with UL 1598, where applicable.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

LED Luminaires:

1. Components: UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.03 BALLASTS AND DRIVERS

A.

Project ID#: 2023-06-79-06442
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Manufacturers:

California Accent Lighting, Inc; www.calilighting.com/#sle.

General Electric Company/GE Lighting: www.gelighting.com/#sle.

OSRAM Sylvania, Inc: www.osram.us/ds/#sle.

Or Approved Equal.

Substitutions: See Section 01 60 00 - Product Requirements.

Manufacturer Limitations: Where possible, for each type of luminaire provide ballasts
produced by a single manufacturer.

R

Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

Dimmable LED Drivers:

1. Dimming Range: Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility: Fully compatible with the dimming controls to be installed.
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

E.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

mmo o w

J.

K.

L.

Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

Perform work in accordance with NECA 1 (general workmanship).

Install products in accordance with manufacturer's instructions.

Install luminaires in accordance with NECA/IESNA 501.

Provide required support and attachment in accordance with Section 26 05 29.

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible
materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.

2. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

3.  Provide minimum of two supports for each luminaire equal to or exceeding 4 feet in length,
with no more than 4 feet between supports.

4. Install canopies tight to mounting surface.

Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to
center of luminaire.

Install accessories furnished with each luminaire.
Bond products and metal accessories to branch circuit equipment grounding conductor.
Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL

A.

B.
C.
D
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See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect each product for damage and defects.
Operate each luminaire after installation and connection to verify proper operation.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by A/E.
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3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by A/E. Secure locking fittings in place.

B. Luminaires with Field-Rotatable Optics: Position optics according to manufacturer's
instructions to achieve lighting distribution as indicated or as directed by A/E.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of luminaires to A/E, and correct deficiencies or
make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.
3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
3.09 ATTACHMENTS
A. Luminaire schedule.
B. Luminaire cut sheets.
END OF SECTION 26 56 00
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SECTION 31 22 00
GRADING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Rough grading.
B. Fine grading.
1.02 RELATED REQUIREMENTS
A. Section 31 23 23 - Fill.
1.03 REFERENCE STANDARDS

A. ASTM D1883 - Standard Test Method for California Bearing Ratio (CBR) of Laboratory-
Compacted Soils; 2021.

B. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017, with Editorial Revision (2020).

1.04 SUBMITTALS

A. Project Record Documents: Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.

PART 2 PRODUCTS
2.01 MATERIALS

A. Gravel: Excavated on-site.
1.  Graded according to ASTM D2487 Group Symbol GW, GP, or SP.
2. Meeting relative California Bearing Ratio values of 30 to 80 percent according to ASTM
D1883.

B. Other Fill Materials: See Section 31 23 23.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify survey bench mark and intended elevations for grading areas are as indicated.
B. Verify the absence of standing or ponding water.
3.02 PREPARATION
A. Identify required lines, levels, contours, and datum.
Stake and flag locations of known utilities.
Locate, identify, and protect above- and below-grade utilities to remain.
Notify utility company to remove and relocate ultilities.

moow

Provide temporary means and methods to remove standing or ponding water from areas prior
to grading.

F. Protect site features to remain, including but not limited to bench marks, survey control points,
and fences.

G. Fill and backfill in accordance with Section 31 23 23.

3.03 ROUGH GRADING
A. Excavate and fill subgrade material to elevations indicated on plans.
B. Replace displaced subgrade in accordance with Section 31 23 23.
C. Remove and replace unsuitable materials as specified fill.
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3.04 FINE GRADING

A. Scrape and spread subgrade material uniformly smooth and without disruptions as indicated on
drawings.

B. Slopes: Transition smoothly to adjacent areas.
C. See Section 31 23 23 for final compaction.
END OF SECTION 31 22 00
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SECTION 31 23 16.13
TRENCHING
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SECTION 31 23 16
EXCAVATION

PART 3 EXECUTION
1.01 EXCAVATION

A. General Excavation:
1. Excavate to indicated contours, elevations, and grades.

B. Excavation to accommodate foundations, underground tanks, and underground utilities.
1. Excavate to specified elevations.

C. Notify A/E of unexpected subsurface conditions and discontinue affected work in area until
notified to resume work.

END OF SECTION 31 23 16
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SECTION 31 23 23
FILL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade, footings, slabs-on-grade,
paving, and utilities within the building.

B. Backfilling and compacting for utilities outside the building to utility main connections.

C. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.
1.02 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading: Site grading.
1.03 DEFINITIONS

A. Finish Grade Elevations: Indicated on drawings.

B. Subgrade Elevations: 4 inches below finish grade elevations indicated on drawings, unless
otherwise indicated.

1.04 REFERENCE STANDARDS

A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate
Subbase, Base, and Surface Courses; 2017 (Reapproved 2021).

B. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-
kg (10-Ib) Rammer and a 457-mm (18-in.) Drop; 2025.

C. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates; 2019.
D. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

E. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2022.

F. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).

G. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2024.

H. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-Ibf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).

I.  ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

J.  ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017, with Editorial Revision (2020).

K. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils; 2017, with Editorial Revision (2018).

L. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth); 2023.

1.05 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles where indicated.
1.  Separate differing materials with dividers or stockpile separately to prevent intermixing.
2.  Prevent contamination.
3.  Protect stockpiles from erosion and deterioration of materials.
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PART 2 PRODUCTS
2.01 FILL MATERIALS

A. General Fill: - Use clean material consisting of inorganic soil or a mixture of inorganic soil and
rock, stone or gravel. The material shall be free of topsoil, sod, stumps, wood, asphalt,
concrete, debris, and other deleterious material. The maximum dimension of any material shall
not exceed 2’ in any direction.

B. Structural Fill: Clean material meeting the requirements of “Structure Backfill” as defined in
WisDOT Section 210.2.1.

C. Granular Fill: Clean material meeting the requirements of “Grade 1” or “Grade 2” granular
backfill as defined in WisDOT Section 209.2.1.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that survey bench marks and intended elevations for the Work are as indicated.
B. Identify required lines, levels, contours, and datum locations.
C. Verify areas to be filled are not compromised with surface or ground water.
3.02 PREPARATION
A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.
B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.
3.03 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.

C. Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
frozen or spongy subgrade surfaces.

D. Maintain optimum moisture content of fill materials to attain required compaction density.

E. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make
gradual grade changes. Blend slope into level areas.

F. Correct areas that are over-excavated.
1.  Other areas: Use general fill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

G. Fill According to the following:

1. Areas Beneath Footings, Floor Slabs or Structures:

a. Required Material: Structural Fill

b. Maximum Compacted Lift Thickness: 8"

c. Minimum Proctor Compaction: 95% Modified
2. Footing, Foundation and Structure Backfilll

a. Required Material: Structural Fill

b. Maximum Compacted Lift Thickness: 8"

c.  Minimum Proctor Compaction: 95% Modified
3. Areas within 10’ of Existing or Proposed Building or Structure Footing or Slab

a. Required Material: Granular Fill

b. Maximum Compacted Lift Thickness: 12"

c.  Minimum Proctor Compaction: 90% Modified
4. Turf Areas

a. Required Material: General Fill

b. Maximum Compacted Lift Thickness: 12"
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c. Minimum Proctor Compaction: 85% Modified
H. Reshape and re-compact fills subjected to vehicular traffic.

I.  Maintain temporary means and methods, as required, to remove all water while fill is being
placed as required, or until directed by the A/E. Remove and replace soils deemed unsuitable
by classification and which are excessively moist due to lack of dewatering or surface water
control.

3.04 TOLERANCES
A. Top Surface of General Filling: Plus or minus 1 inch from required elevations.
3.05 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Soil Fill Materials:

1. Perform compaction density testing on compacted fill in accordance with ASTM D1556,
ASTM D2167, or ASTM D6938.

2. Evaluate results in relation to compaction curve determined by testing uncompacted
material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified
Proctor"), or AASHTO T 180.

3. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

4. Frequency of Tests: 1 test for every 500 CY placed for structural fill.

5. Proof roll compacted fill at surfaces that will be under slabs-on-grade.

3.06 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Leave unused materials in a neat, compact stockpile.
END OF SECTION 31 23 23
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SECTION 31 25 00
EROSION AND SEDIMENTATION CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Permanent erosion and sediment control.

1.02 RELATED REQUIREMENTS

A.
B.

Section 31 23 23 - Fill: Filling and compaction.
Section 32 11 23 - Aggregate Base Courses: Aggregate base course.

1.03 REFERENCE STANDARDS

A.

B.

E.
F.

AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate
Subbase, Base, and Surface Courses; 2017 (Reapproved 2021).

ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils; 2017, with Editorial Revision (2018).

ASTM D7322/D7322M - Standard Test Method for Determination of Erosion Control Product
(ECP) Ability to Encourage Seed Germination and Plant Growth Under Bench-Scale
Conditions; 2017.

EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction
General Permit; Current Edition.

FHWA FLP-94-005 - Best Management Practices for Erosion and Sediment Control; 1995.

USDA TR-55 - Urban Hydrology for Small Watersheds; USDA Natural Resources Conservation
Service; 2015.

1.04 SUBMITTALS

A.

Submit shop drawings for the following erosion control features
1. Silt Fence

PART 2 PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A.

w

The A/E has prepared an erosion control plan for the project. The Contractor will provide the
A/E with submittals for materials used to implement the erosion control plan, as well as any
modifications to the erosion control plan that are necessary due to the Contractor's means and
methods of construction.

Contractor shall comply with all the requirements of the erosion control plan,

Contractor shall provide all erosion control measures necessary as noted in the drawings and
defined in the specifications to protect property and the environment. Apply and pay for erosion
control or land disturbing permits as required by local municipalities and state agencies.

2.02 MATERIALS

A.

B.

Erosion control products shall be listed on the Wisconsin Erosion Control Product Acceptability
List (PAL) as published by the Wisconsin Department of Transportation.

Geotextile Fabric: Type FF geotextile fabric meeting the requirement of the PAL shall be used
for inlet protection.

Silt Fence: Fence fabric shall comply with the requirements of Standard Specifications for
Highway and Structure Construction 628.2.6, in 3 foot tall rolls, with 4’ tall 2" x 2" nominal cross
section hardwood posts spaced a maximum of 10’ o.c. Silt fence shall be Mirafi, Trevira,
Amoco, CFM, or approved equal.
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PART 3 EXECUTION
3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION
A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

B. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish documentation required to obtain applicable
permits.

1. Owner will obtain permits and pay for securities required by authority having jurisdiction.

C. Timing: Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

3.03 INSTALLATION

A. General

1. Install erosion control measures as required by the erosion control plan and contract
documents. Provide additional erosion control measures as dictated by Contractor’s
means and methods, or by differing site conditions. Notify Oneida Project Representative
of additional erosion control features that are provided, but not shown on the plan.

2. Contractor shall provide all erosion control measures necessary to protect property and
the environment. Perform all work in accordance with manufacturer's instruction where
these specifications do not specify a higher requirement.

B. GRADING AND EARTHWORK

1. Install all temporary or permanent erosion control measures prior to any onsite grading or
land disturbances.

2. Clear only those areas designated for the placement of improvements or earthwork before
placement of the final cover. Perform stripping of vegetation, grading, excavation, or other
land disturbing activities in a logical sequence and manner which will minimize erosion. If
possible, schedule construction for times of the year when erosion hazards are minimal.

3. Do not clear the site of topsail, trees, and other natural ground covers before the
commencement of construction. Retain natural vegetation and protect until the final
ground cover is placed.

4. Do not stockpile soil within 25 feet of any roadway, parking lot, paved area, or drainage
structure or channel. Provide temporary stabilization and control measures (seeding,
mulching, covering, erosion matting, barrier fencing) for the protection of disturbed areas
and soil piles which will remain unfinished for a period of more than 14 consecutive
calendar days.

5.  Remove surplus excavation materials from the site immediately after rough grading. The
disposal site for the surplus excavation materials shall also be subject to these erosion
control requirements.

C. DRAINAGE

1. Minimize water runoff and retain or detain on-site whenever possible so as to promote
settling of solids and groundwater recharge.

2. Convey drainage to the nearest adequate public facility. Do not discharge water in a
manner that will cause erosion or sedimentation of the site or receiving facility.

3. Protect storm sewer inlets and catch basins in accordance with the erosion control plan, if
provided. If not specified, protect inlets with straw bale barriers, silt fencing, filter basket,
gabion stone weepers, or other equivalent methods approved by the A/E which provide
the necessary erosion protection.

4. Divert roof drainage and runoff from all areas upslope of the site around areas to be
disturbed or channel them through the site in a manner that will not cause erosion.
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5.  Minimize the pumping of sediments when dewatering. Discharge to a sedimentation basin
or sedimentation vessel to reduce the discharge of sediments. Do not discharge water in a
manner that will cause erosion or sedimentation of the site or receiving facility.

D. TRACKING CONTROL
1.
2. If necessary, provide a crushed aggregate paved parking area.
3. If applicable, wash water shall be discharged to sedimentation basins, sedimentation
vessels, or other such control areas. Untreated wash water shall not be discharged to
storm sewers or surface water bodies.

3.04 MAINTENANCE

A. Inspect all erosion control measures within 24 hours of the end of each rainfall event that
exceeds 0.25” or daily during period of prolonged rainfall, or weekly during periods without
rainfall. Immediately repair and/or replace any and all damaged, failed, or inadequate erosion
control measures.

B. Maintain records of all inspections and any remedial actions taken.

C. Maintain stockpile stabilization measures as necessary after rainfall events and heavy winds.
Replace tarps, re-seed, and reapply mulch, tackifiers and stabilizers as necessary.

D. Remove sediment from stormwater and erosion control structures, basins and vessels as
necessary.

E. Repair or replace damaged inlet protection.

F. Replace or supplement stone tracking pads with additional stone when they become
ineffective.

G. Remove any sediment reaching a public or private roadway, parking lot, sidewalk, or other
paved. Do not remove tracked sediments by flushing. Completely remove any accumulations
not requiring immediate attention at least once daily at the end of the workday.

H. Frequently dispose of all waste and unused construction materials in licensed solid waste or
wastewater facilities. Do not bury, dump, or discharge, any garbage, debris, cleaning wastes,
toxic materials, or hazardous materials on the site, on the land surface or in detention basins,
or otherwise allow materials to be carried off the site by runoff onto adjacent lands or into
receiving waters or storm sewer systems.

END OF SECTION 31 25 00
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SECTION 32 11 20
SUBBASE AND AGGREGATE BASE COURSES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Aggregate base course.
1.02 RELATED REQUIREMENTS
A. Section 31 22 00 - Grading.
B. Section 31 23 23 - Fill.
C. Section 32 13 13 - Concrete Paving.
1.03 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-
kg (10-Ib) Rammer and a 457-mm (18-in.) Drop; 2025.

B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).

C. ASTM D1241 - Standard Specification for Materials for Soil-Aggregate Subbase, Base, and
Surface Courses; 2015.

D. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2024.

E. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-Ibf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).

F. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

G. ASTM D3665 - Standard Pratice for Random Sampling of Construction Materials; 2012
(Reapproved 2017).

H. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth); 2023.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Test Reports:
1. Aggregate Composition: Results of laboratory tests on proposed and actual materials
used.
2.  Compaction Density: Results of laboratory tests on compacted course.

PART 2 PRODUCTS
2.01 MATERIALS

A. Aggregate Base Course:
1. Type: Type |, in accordance with ASTM D1241.

2.02 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. If tests indicate materials do not meet specified requirements, change material and retest.
C. Provide materials of each type from same source throughout the Work.
D

For Aggregate Base Course

1.  ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort

2.  ASTM D6938 Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods - 1 test per 500 CY placed
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.

Verify that survey bench marks and intended elevations for the work are as indicated.
Verify substrate has been inspected, and gradients and elevations are correct and dry.

3.02 PREPARATION

A

B.

Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and
recompacting.

Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 PLACEMENT

A.

B.

G.

H.

l.
3.04 FIE

A.

B.

C.
D.

E.
F.

Construct Dense Graded Base as specified in WisDOT Section 305.3 of the SSHSC. Compact
each base layer, with equipment specified in WisDOT Section 301.3.1 of the SSHSC.

Use standard compaction conforming to WisDOT Section 301.3.4.2 of the SSHSC, unless
otherwise specified herein.

Construct the base to the width and section the drawings show. Shape and compact the base
surface to within 0.04 feet of the drawing elevation.

Ensure there is adequate moisture in the aggregate during placing, shaping, and compacting to
prevent segregation and achieve adequate compaction. Moisture condition dense graded base
as necessary to achieve required density as determined by ASTM D1557.

Excavation shall be reasonably free of water prior to placement of dense graded base. Do not
place dense graded base on frozen surfaces or use frozen material.

Maintain the base until paving over it, or until the Menominee Project Representative accepts
the work, if paving is not part of the contract.

Place course in maximum 4 inch layers and roller compact to specified density.
Level and contour surfaces to elevations and gradients indicated.
Use mechanical tamping equipment in areas inaccessible to compaction equipment.

LD QUALITY CONTROL

See Section 01 40 00 - Quality Requirements for additional requirements.

Aggregate Base Compaction Density Testing: In accordance with ASTM D1556/D1556M,
ASTM D2167, or ASTM D6938.

Evaluate results in relation to compaction curve determined by testing uncompacted material in
accordance with AASHTO T 180, ASTM D698 ("standard Proctor"), or ASTM D1557 ("modified
Proctor").

Frequency of Tests: In accordance with ASTM D3665.
Remove, replace, and retest work that does not meet specified requirements.
Proof roll compacted aggregate at gravel surfaces that will not be paved

3.05 CLEANING

A
B.

Project ID#: 2023-06-79-06442

Stockpile unused materials neat and compact.

After the project is completed, thoroughly clean up all debris which may have accumulated
during the placement of dense graded base and breaker run, if placed. All storm sewer
manholes, inlets, and trench drains within the project area shall be inspected in the presence of
the Menominee Project Representation, the Owner Agency, and the A/E to confirm there is no
accumulated debris. The Contractor shall ensure the manholes, inlets, and trench drains are
free of water and debris prior to inspection by the parties noted above. Any accumulated debris
in the manholes, inlets, and trench drains shall be removed and properly disposed of by the
Contractor.

END OF SECTION 3211 20
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SECTION 3213 13
CONCRETE PAVING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Form materials.
Reinforcement.
Concrete materials.

1.02 RELATED REQUIREMENTS

A.

B.
C.
D.

Section 31 22 00 - Grading: Preparation of site for paving and base and preparation of subsoil
at pavement perimeter for planting.

Section 31 23 23 - Fill: Compacted subbase for paving.
Section 32 11 20 - Subbase and Aggregate Base Courses.

Section 33 05 61 - Concrete Manholes: Manholes, including frames; gutter drainage grilles,
covers, and frames for placement by this section.

1.03 REFERENCE STANDARDS

A.

w

nmmoo
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ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

ACI PRC-304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000
(Reapproved 2009).

ACI PRC-305 - Guide to Hot Weather Concreting; 2020.
ACI PRC-306 - Guide to Cold Weather Concreting; 2016.
ACI SPEC-301 - Specifications for Concrete Construction; 2020.

ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2025.

ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2024.

ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2023.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.
ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2023.

ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a
(Reapproved 2016).

ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with
Editorial Revision (2022).

ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete; 2023, with Editorial Revision.

ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing; 2017.

ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
and Structural Construction (Nonextruding and Resilient Asphalt Types); 2023.

321313 -1 Concrete Paving



R. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork, and Recycled PVC
Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018 (Reapproved
2023).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on joint filler, admixtures, and curing compound.

C. Design Data: Indicate pavement thickness, designed concrete strength, reinforcement, and
typical details.

PART 2 PRODUCTS
2.01 FORM MATERIALS
A. Wood form material, profiled to suit conditions.

B. Joint Filler: Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork
(ASTM D1752).

2.02 REINFORCEMENT

A. Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi) yield strength; deformed billet
steel bars; epoxy coated.

2.03 CONCRETE MATERIALS
A. Obtain cementitious materials from same source throughout.
B. Concrete Materials: Provide in accordance with State of Wisconsin Highways standards.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.
3.02 PREPARATION
A. Moisten base to minimize absorption of water from fresh concrete.
B. Coat surfaces of manhole frames with oil to prevent bond with concrete pavement.
C. Notify A/E minimum 24 hours prior to commencement of concreting operations.
3.03 FORMING
A. Place and secure forms to correct location, dimension, profile, and gradient.
B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.

C. Place joint filler vertical in position, in straight lines. Secure to formwork during concrete
placement.

3.04 REINFORCEMENT
A. Place reinforcement as indicated.

3.05 COLD AND HOT WEATHER CONCRETING
A. Follow recommendations of ACI PRC-305 when concreting during hot weather.
B. Follow recommendations of ACI PRC-306 when concreting during cold weather.

C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is
wet or frozen.

3.06 PLACING CONCRETE

A. Ensure reinforcement, inserts, embedded parts, formed joints are not disturbed during concrete
placement.

Project ID#: 2023-06-79-06442
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3.07 JOINTS

A. Place 3/8 inch wide expansion joints at 20 foot intervals and to separate paving from vertical
surfaces and other components and in pattern indicated.

B. Saw cut contraction joints 3/16 inch wide at an optimum time after finishing. Cut 1/3 into depth
of slab.

3.08 FINISHING

A. Area Paving: Light broom, texture perpendicular to pavement direction.
B. Inclined Vehicular Ramps: Broomed perpendicular to slope.

C. Place curing compound on exposed concrete surfaces immediately after finishing. Apply in
accordance with manufacturer's instructions.

3.09 TOLERANCES

A. Maximum Variation of Surface Flatness: 1/4 inch in 10 ft.
3.10 FIELD QUALITY CONTROL
A. Maintain records of placed concrete items. Record date, location of pour, quantity, air
temperature, and test samples taken.
3.11 PROTECTION
A.

Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.

B. Do not permit pedestrian traffic over pavement for 7 days minimum after finishing.
END OF SECTION 3213 13
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SECTION 33 42 11
STORMWATER GRAVITY PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Stormwater drainage piping.
B. Stormwater pipe accessories.
1.02 RELATED REQUIREMENTS
A. Section 31 23 16 - Excavation: Excavating of trenches.
B. Section 31 23 23 - Fill: Bedding and backfilling.
C. Section 33 42 30 - Stormwater Drains.
1.03 REFERENCE STANDARDS
A. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2022.

B. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe; 2022a.

C. ASTM C76M - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe (Metric); 2022a.

D. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber
Gaskets; 2021.

E. ASTM C443M - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets (Metric); 2021.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequencing: Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data indicating pipe, pipe accessories.

C. Project Record Documents:
1. Record location of pipe runs, connections, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities.
PART 2 PRODUCTS
2.01 STORMWATER PIPE MATERIALS

A. Concrete Pipe: Reinforced, ASTM C76 (ASTM C76M), Class Il with Wall type A; mesh
reinforcement; inside nominal diameter of 12 inches, bell and spigot end joints.

B. Reinforced Concrete Pipe Joint Device: ASTM C443 (ASTM C443M) rubber compression
gasket joint.

2.02 PIPE ACCESSORIES

A. CONNECTIONS FOR DISSIMILAR PIPE MATERIALS

1. Where new storm drainage pipe connects to and existing dissimilar pipe, the connection
shall be made with either a no hub type couplings meeting the requirements of CISPI 310,
or a rubberized mastic laminated to a strong reinforcing mesh, tightened with sheathed
and protected steel straps.

2. Hub type couplings shall have neoprene gaskets with stainless steel shield, and multiple
stainless steel clamps with worm gear tightening device. The rubberized mastic coupler
shall be double wide, and clamped with four ratcheted steel straps protected by sheathing
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and a heavy cross-laminated polyethylene backing. The couplers shall be made
specifically for the type and size of pipe materials being connected.
3.  Couplings shall be Fernco, Husky, Charlotte, Mar Mac or approved equal.

2.03 UTILITY BEDDING AND COVER
A. Maintain trenches and prevent loose soil or rocks from entering.

B. Crushed Stone: Compact to 95 percent of maximum dry density.
1.  Cover: Completely cover utility.

C. Sand: Compactin maximum 8-inch lifts to 95 percent of maximum dry density.
1.  Geofoam Bedding: Place minimum 2-inch sand layer; rake smooth.
2. Bedding: Fill to subgrade elevation; rake smooth.
3. Cover: Completely cover utility.

D. Inspect utility for damage from falling rock. Repair or replace damaged utility.
PART 3 EXECUTION
3.01 TRENCHING
A. See Section 31 23 16 - Excavation and Section 31 23 23 - Fill for additional requirements.

B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling.

3.02 INSTALLATION

A. Install pipe, fittings, and accessories in accordance with manufacturer's instructions. Seal
watertight.

B. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch in 10 feet.

C. Connect to existing storm system.
3.03 FIELD QUALITY CONTROL

A. DEFLECTION TESTING

1. Test all PVC and HDPE drainage pipe in the presence of the Oneida Project
Representative by a "go-no-go" deflection test mandrel furnished by the Contractor. Do
not perform deflection testing any sooner than 30 days following the installation of the
pipe. Pull the mandrel by hand, or hand operated winch so as to avoid any damages to
the pipe that may be caused by mechanized pulling equipment.

2. Size the mandrel to test the pipeline for a maximum allowable internal deflection of the
pipe (in any direction) of not to exceed five (5) percent of the original internal diameter for
the pipelines tested, regardless of how long after installation the testing takes place.

3. Where poor trench soils conditions require the pipe excavation to be undercut and/or over
excavated, the Construction Representative reserves the right to require an additional
deflection test prior to the expiration of the Contractor's one year performance guarantee.

4. Remove and replace all pipe that fails to pass the five (5) percent vertical deflection
testing until the pipe passes the deflection test.

B. LEAKAGE TESTING
1.  Storm sewers shall be visually inspected for excessive water infiltration and soil leakage
into sewers or structures. Contractor shall repair/correct any infiltration or soil leakage that
is considered excessive by the Oneida Project Representative.

END OF SECTION 33 42 11
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SECTION 33 42 30
STORMWATER DRAINS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Precast concrete catch basins.

B. Frames and grates.
1.02 RELATED REQUIREMENTS
A. Section 31 23 23 - Fill.
B. Section 33 42 11 - Stormwater Gravity Piping.
1.03 REFERENCE STANDARDS
A. AASHTO HB - Standard Specifications for Highway Bridges; 2005, with Errata.

B. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole

Sections; 2020.

C. ASTM C923/C923M - Standard Specification for Resilient Connectors Between Reinforced

Concrete Manhole Structures, Pipes, and Laterals; 2020.

D. ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box

Sections Using Preformed Flexible Joint Sealants; 2009 (Reapproved 2019).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate stack assembly, invert elevations, opening sizes, and pipe angles.

C. Project Record Documents:
PART 2 PRODUCTS
2.01 CATCH BASINS
A. Weight Rating: H 10 according to AASHTO HB.
B. Precast Concrete Catch Basins: Comply with ASTM C478/C478M, reinforced.

1.
2.
3.
4

5.

Wall Thickness: 6 inches (152 mm).
Base Thickness: 12 inches (305 mm).
Lid Thickness: 10 inches (254 mm).

Reinforcement: Formed steel wire, galvanized finish, wire diameter as indicated on
drawings.

Joint Sealant: Comply with ASTM C990.

C. Grade Adjustments:

1.

Adjustment Ring: Concrete, 6 inches (152 mm) wide, diameter matching frame

dimensions, in accordance with ASTM C478/C478M.

D. Frames and Grates: Steel, Neenah R-2050
2.02 ACCESSORIES

A. Steps: Formed galvanized steel rungs; 3/4 inch diameter. Formed integral with manhole
sections.

PART 3 EXECUTION

3.01 EXAMINATION
A. Verify items provided by other sections of work are properly sized and located.
B. Verify built-in items are in proper location and ready for roughing into work.
C. Verify excavation location and depth are correct.
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3.02 EXCAVATION AND FILL

A
B.

Hand trim excavation for accurate placement to indicated elevations.
Backfill with cover fill, tamp in place and compact, then complete backfilling.

3.03 INSTALLATION

A.
B.

Establish elevations and pipe inverts for inlets and outlets as indicated in drawings.

Precast Concrete Catch Basins:

1.  Place base section plumb and level.

2. Install joint sealant uniformly around section lip.
3. Overlay additional sections on joint sealant.

4. Install cone or lid plumb and level on joint sealant.

Grade Adjustments:
1. Lay concrete ring on mortar bed plumb and level. Top with mortar, plumb and level.
2.  Place adjacent materials tight and smooth following design grades.

Frames and Grates:

1.  Place frame plumb and level.

2. Mount frame on mortar bed at indicated elevation.
3. Place grate in frame securely.

3.04 FIELD QUALITY CONTROL

A.
B.
C.

Project ID#: 2023-06-79-06442

See Section 01 40 00 - Quality Requirements for additional requirements.
Perform field inspection for pipe invert elevations.

If inspections indicate work does not meet specified requirements, adjust work and reinspect at
no cost to Owner.

END OF SECTION 33 42 30
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SECTION 33 79 00
SITE GROUNDING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Electrodes, connectors, and conductors.
Grounding wells.
Treatment wells.

1.02 RELATED REQUIREMENTS

A.

nmmo o w

Section 03 30 00 - Cast-in-Place Concrete.

Section 13 46 13 - Lightning Protection for Structures.

Section 26 05 26 - Grounding and Bonding for Electrical Systems - .
Section 31 23 16 - Excavation: Trenching for grounding.

Section 31 23 16.13 - Trenching: Trenching for grounding.

Section 32 31 13 - Chain Link Fences and Gates.

1.03 REFERENCE STANDARDS

A
B.
C.

D.

IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.
IEEE 80 - IEEE Guide for Safety in AC Substation Grounding; 2013 (Corrigendum 2015).

IEEE 142 - IEEE Recommended Practice for Grounding of Industrial and Commercial Power
Systems; 2007, with Errata (2014).

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 SYSTEM DESCRIPTION

A
B.
C.

Multiple vertical electrodes buried in straight line pattern.
Comply with IEEE 142.
Provide grounding systems that provide overall resistance to ground of 5 ohms.

1.05 SUBMITTALS

A.

moow

F.
G.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.
Product Data: Provide for grounding electrodes and connectors.

Shop Drawings: Indicate layout of grounding system and installation details.
Test Reports: Indicate overall resistance to ground at each system.

Manufacturer's Instructions: Include instructions for storage, handling, protection, examination,
preparation and installation of exothermic connectors.

Manufacturer's Qualification Statement.
Project Record Documents: Accurately record actual locations of electrodes and connections.

1.06 QUALITY ASSURANCE

A
B.

C.

Project ID#: 2023-06-79-06442
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Comply with requirements of NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing Products specified in this
section with minimum three years documented experience.

Products: Furnish products listed and classified by Underwriters Laboratories Inc. as suitable
for purpose specified and shown.

337900-1 Site Grounding



PART 2 PRODUCTS
2.01 MATERIALS

A. Rod Electrodes: Copper.
1. Diameter: 3/4 inch.
2.  Length: 10 feet.
3.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Active Electrodes: Metallic salt-filled copper tube electrode.
1. Shape: Straight.
2. Length: 10 feet.
3. Connectors: Provide U-bolt pressure plate.
4. Substitutions: See Section 01 60 00 - Product Requirements.

C. Exothermic Connections:
1. Substitutions: See Section 01 60 00 - Product Requirements.

D. Wire: Stranded copper.
1. For Horizontal Electrodes: 2/0 AWG, minimum size.
2. For Connections to Electrodes: 2/0 AWG, minimum size.
3. For Bonding Other Objects: 2/0 AWG, minimum size.
4. Mechanical Connectors: Bronze.

E. Grounding Boxes: Bronze.
1.  Substitutions: See Section 01 60 00 - Product Requirements.

F. Grounding Well Pipe: 8 inch diameter by 24 inch long clay tile pipe with belled end.

G. Grounding Well Cover: Cast iron with legend "GROUND" embossed on cover.
1.  Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify completion of filling and backfilling before beginning grounding work.
B. Verify that trenching is completed before installing horizontal electrodes.
3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
Install rod electrodes in vertical position with bottom at least 5 feet below frost line.
Install interconnecting wire 2 feet below finished grade level.
Provide grounding wells and grounding boxes as indicated.

moow

Provide cast-in-place concrete grounding well under provisions of Section 03 30 00. Construct
as indicated.

3.03 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with Section 01 40 00.
B. Make final grounding system measurements three or four days after chemical treatment.
C. Test Procedures: IEEE 142, fall of potential method.

3.04 CLOSEOUT ACTIVITIES

A. Demonstrate to facility operation and maintenence personnel the location of each accessible
grounding connection and each chemical treatment well.

END OF SECTION 33 79 00
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