ADDITIONS AND RENOVATIONS
HC WILCOX REGIONAL VOCATIONAL TECHNICAL SCHOOL
298 OREGON ROAD
MERIDEN, CONNECTICUT
PROJECT: BIl-RT - 843

BID OPENING 1:00 P.M, SEPTEMBER 15, 2010

ADDENDUM NUMBER § DATE OF ADDENDUM JULY 29, 2010

The following clarifications are applicable to drawings and specifications for the project
referenced above.

ltem 1

Delete Section 00 73 44 (Prevailing Wage Rates/Contractor's Wage Certification/Payroll
Certification) pages 1-29 dated As of May 6, 2010 in its entirety and replace with the new
Section 00 73 44 (Prevailing Wage Rates/Contractor's Wage Certification/Payroli Certification)
pages 1-31 dated as of July 28, 2010.

All questions must be in writing (not phone or e-mail) and must be forwarded fo the consulting
Architect/Engineer (Randall Luther, Tia Soo Kim Partners, LLC, Fax 860-249-0695) with copies
sent to the DPW Project Manager (Barbara Cosgrove, Fax 860-713-7270).

End of Addendum Number Five

B the
Gail Blythe, Associgfé Fiscal Administrative Officer
Department of Public Works

ADDENDUM NO. 5 PAGE 1 OF 32 PROJECT BI-BI-RT-842
801F-01-NOV 04-CLT



SECTION 00 73 44

PREVAILING WAGES RATES/
CONTRACTOR'S WAGE CERTIFICATION/
PAYROLL CERTIFICATION

PAGE 1 OF 31

Minimum Rates and Classifications
for Building Construction

Connecticut Department of Labor
Wage and Workplace Standards Division

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the
General Statutes of Connecticut, as amended, the following pages are declared to be the prevailing rates
and welfare payments and will apply only where the contract is advertised for bid within 20 days of the
date on which the rates are established. Any contractor or sub-contractor not obligated by agreement to
pay to the welfare and pension fund shall pay this amount to each employee as part of his hourly wage.

Project Number: BI-RT-843 Project Town: Meriden, Connecticut

Project: Additions and Renovations, HC Wilcox Regional Vocational Technical School, 298
Oregon Road, Meriden, Connecticut

The following pages contain:

Contractors Wage Certification Form 1 page
Notice to all Mason Contractors reference Section 3153

of C.GS. (Prevailing Wages) 1 page
Prevailing Wage Rates - English 14 pages

Informational Bulletin - Occupational Classifications 6 pages
Informational Bulletin — The 10-Hour OSHA

Construction Safety and Health Course 2 pages
Footnotes 2 pages
Special Notice re Wage Rate Adjustments 1 pages
Weekly Payroll Certification Form (WWS-CP1) 1 page
Fringe Benefits Explanation (P) 1 page
Weekly Payroll Certification Form (WWS-CP2) 1 page

As of: July 28, 2010

(Revision: 03/11/09) PROJECT NO. BI-RT-843



CONNECTICUT DEPARTMENT OF LABOR
WAGE AND WORKPLACE STANDARDS DIVISION

CONTRACTORS WAGE CERTIFICATION FORM

1, of
Officer, Owner, Authorized Rep. Company Name
do hereby certify that the
Company Name
Street
City

and all of its subcontractors will pay all workers on the

Project Name and Number

Street and City

the wages as listed in the schedule of prevailing rates required for such project (a copy of which
is attached hereto).

Signed

Subscribed and sworn to before me this day of ,

Notary Public
Return to:
Connecticut Department of Labor
Wage & Workplace Standards Division
200 Folly Brook Blvd.
Wethersfield, CT 06109

Rate Schedule Issued (Date):




November 29, 2006

Notice

To All Mason Contractors and Interested Parties
Regarding Construction Pursuant to Section 31-53 of the
Connecticut General Statutes (Prevailing Wage)

The Connecticut Labor Department Wage and Workplace Standards Division is empowered to
enforce the prevailing wage rates on projects covered by the above referenced statute.

Over the past few years the Division has withheld enforcement of the rate in effect for workers
who operate a forklift on a prevailing wage rate project due to a potential jurisdictional dispute.

The rate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as
follows:

Forklift Operator:

- Laberers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum
height of nine feet only.

- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a
mason to a height over nine feet.

The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been
published and the rate in effect remains as outlined in the above Occupational Bulletin.

Since this is a classification matter and not one of jurisdiction, effective January 1,
2007 the Connecticut Labor Department will enforce the rate on each schedule in
accordance with our statutory authority.

Your cooperation in filing appropriate and accurate certified payrolls is appreciated.



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Minimum Rates and Classifications
for Building Construction
B 14074 Connecticut Department of Labor

Wage and Workplace Standards Division

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the
General Statutes of Connecticut, as amended, the following are declared to be the prevailing rates and welfare
payments and will apply only where the contract is advertised for bid within 20 days of the date on which
the rates are established. Any contractor or subcontractor not obligated by agreement to pay to the welfare
and pension fund shall pay this amount to each employee as part of his/her hourly wages.

Project Number BI-RT-843 Project Town Meriden

Stated#: FAP#

Project: Additions And Renovations To HC Wilcox Regional Vocational Technical
School

CLASSIFICATION Hourly Rate Benefits

1a) Asbestos Worker/Insulator (Includes application of insulating 34.21 19.81

materials, protective coverings, coatings, & finishes to all types of
mechanical systems; application of firestopping material for wall
openings & penetrations in walls, floors, ceilings - Last updated
9/1/08

1b) Asbestos/Toxic Waste Removal Laborers: Asbestos removal and
encapsulation (except its removal from mechanical systems which are
not to be scrapped), toxic waste removers, blasters.**See Laborers
Group 7**

2) Boilermaker 34.94 19.00

As of: Wednesday, July 28, 2010



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

3a) Bricklayer, Cement Mason, Concrete Finisher (including
caulking), Stone Masons

3b) Tile Setter

3¢) Terrazzo Workers, Marble Setters - Last updated 10/1/08

3d) Tile, Marble & Terrazzo Finishers

3e) Plasterer

As of: Wednesday, July 28, 2010

3243

3243

30.91

32.43

3243

21.19+a

21.19

19.12

21.19

21.19



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

4y Group 1: Laborers (common or general), carpenter tenders,
wrecking laborers, fire watchers.

4a) Group 2: Mortar mixers, plaster tender, power buggy operators,
powdermen, fireproofer/mixer/nozzleman, fence erector.

4b) Group 3: Jackhammer operators, mason tender (brick) and mason
tender (cement/concrete)

4¢) **Group 4: Pipelayers (Installation of water, storm drainage or
sewage lines outside of the building line with P6, P7 license) (the
pipelayer rate shall apply only to one or two employees of the total
crew who primary task is to actually perform the mating of pipe
sections)[If using this classification call the Labor Department for
clarification]

4d) Group 5: Air track operators, Sand blasters

4e) Group 6: Nuclear toxic waste removers, blasters

As oft Wednesday, July 28, 2010

25.00

25.25

25.50

26.00

25.75

28.00

15.00

15.00

15.00

15.00

15.00

15.00



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

4f) Group 7: Asbestos removal and encapsulation (except it's
removal from mechanical systems which are not to be scrapped)

4g) Group 8: Bottom men on open air caisson, cylindrical work and
boring crew

4h) Group 9: Top men on open air caisson, cylindrical work and
boring crew

5) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet
Laying, Metal Stud Installation, Form Work and Scaffold Building,
Drywall Hanging, Modular-Furniture Systems Installers, Lathers,
Piledrivers, Resilient Floor Layers.

5a) Millwrights

6) Electrical Worker (including low voltage wiring) (Trade License
required: E1,2 L-5,6 C-5,6 T-1,2 L-1,2 V-1,2,7,8,9)

As of: Wednesday, July 28, 2010

26.00

235.50

25.00

29.03

29.78

35.20

15.00

15.00

15.00

18.57

18.61

20.51



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

7a) Elevator Mechanic (Trade License required: R-1,2,5,6)

_____ LINE CONSTRUCTION----

Groundman

Linemen/Cable Splicer

8) Glazier (Trade License required: FG-1,2)

93 Ironworker, Ornamental, Reinforcing, Structural, and Precast
Concrete Erection

As of: Wednesday, July 28, 2010

43.57

22.67

41.22

31.73

33.00

20.035+at+b

6.50% + 6.20

6.5% + 12.20

1455+ a

2658 +a



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

----OPERATORS----

Group 1: Crane handling or erecting structural steel or stone,
hoisting engineer 2 drums or over, front end loader (7 cubic yards or
over); work boat 26 ft. and over. (Trade License Required)

Group 2: Cranes (100 ton rate capacity and over);
Backhoe/Excavator over 2 cubic yards; Piledriver ($3.00 premium
when operator controls hammer). (Trade License Required)

Group 3: Excavator; Backhoe/Excavator under 2 cubic yards; Cranes
(under 100 ton rated capacity), Grader/Blade; Master Mechanic;
Hoisting Engineer (all types of equipment where a drum and cable are
used to hoist or drag material regardless of motive power of
operation), Rubber Tire Excavator (Drott-1085 or similar);Grader
Operator; Bulldozer Fine Grade. (slopes, shaping, laser or GPS, efc.).

Group 4: Trenching Machines; Lighter Derrick; Concrete Finishing
Machine; CMI Machine or Similar; Koehring Loader (Skooper).

Group 5: Specialty Railroad Equipment; Asphalt Paver; Asphalt
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self
Contained Power Units; Boring Machine; Post Hole Digger; Auger;
Pounder; Well Digger; Milling Machine (over 24" Mandrell)

As of: Wednesday, July 28, 2010

35.05

3473

33.99

33.60

33.01

18.60 + a

18.60 +a

18.60 +a

18.60 +a

18.60 +a



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Group 5 continued: Side Boom; Combination Hoe and Loader; 33.01 18.60+a
Directional Driller; Pile Testing Machine.

Group 6: Front End Loader (3 up to 7 cubic yards); Bulldozer (rough 32.70 18.60 +a
grade dozer).

Group 7: Asphalt roller, concrete saws and cutters (ride on types), 32.36 18.60 +a
vermeer concrete cutter, Stump Grinder; Scraper; Snooper; Skidder;
Milling Machine (24" and under Mandrell).

Group 8: Mechanic, grease truck operator, hydroblaster; barrier 31.96 18.60+a
mover; power stone spreader; welding; work boat under 26 ft.;
transfer machine.

Group 9: Front end loader (under 3 cubic yards), skid steer loader 31.53 18.60 +a
regardless of attachments, (Bobcat or Similar): forklift, power
chipper; landscape equipment (including Hydroseeder).

Group 10: Vibratory hammer; ice machine; diesel and air, hammer, 2949 18.60+a
etc.

As of: Wednesday, July 28, 2010



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Group 11: Conveyor, earth roller, power pavement breaker 29.49 18.60 +a
(whiphammer), robot demolition equipment.

Group 12: Wellpoint operator. 29.43 18.60 +a
Group 13: Compressor battery operator. 28.85 1860 +a
Group 14: Elevator operator; tow motor operator (solid tire no rough 27.71 18.60 +a
terrain).

Group 15: Generator Operator; Compressor Operator; Pump 27.30 18.60 +a

Operator; Welding Machine Operator; Heater Operator.

Group 16: Maintenance Engineer/Oiler. 26.65 18.60 +a

As of: Wednesday, July 28, 2010



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Group 17: Portable asphalt plant operator; portable crusher plant
operator; portable concrete plant operator.

Group 18: Power safety boat; vacuum truck; zim mixer; sweeper;
(Minimum for any job requiring a CDL license).

10a) Brush and Roller

10b) Taper/Drywall Finisher

10c) Paperhanger and Red Label

As of: Wednesday, July 28, 2010

30.96

28.54

28.17

28.92

28.67

18460 +a

18.60+a

14.55

14.55

14.55



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

10e) Spray

11) Plumber (excluding HVAC pipe installation) (Trade License

required: P-1,2,6,7,8,9 J-1,2,3,4 SP-1,2)

12) Well Digger, Pile Testing Machine

13) Roofer (composition)

14) Roofer (slate & tile)

15) Sheetmetal Worker (Trade License required for HVAC and
Ductwork: SM-1,SM-2,8M-3,SM-4,SM-5,SM-6)

As of: Wednesday, July 28, 2010

31.17

37.62

33.01

31.10

31.60

31.88

14.55

22.51

18.60+a

15.31

15.31

27.63



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

16) Pipefitter (Including HVAC work)
(Trade License required: S$-1,2,3,4,5,6,7,8 B-1,2.3,4 D-1,2,3,4, G-1,
G-2, G-8 & G-9)

17a) 2 Axle

17b) 3 Axle, 2 Axle Ready Mix

17¢) 3 Axle Ready Mix

17d) 4 Axle, Heavy Duty Trailer up to 40 tons

As of: Wednesday, July 28, 2010

37.62

27.88

27.98

28.03

28.08

22.51

1453 +a

1453 +a

1453 +a

1453 +a



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

17e) 4 Axle Ready Mix 28.13 1453 +a
17f) Heavy Duty Trailer (40 Tons and Over) 28.33 1453 +a
17g) Specialized Earth Moving Equipment (Other Than Conventional 28.13 1453 +a

Type on-the-Road Trucks and Semi-Trailers, Including Euclids)

18) Sprinkler Fitter (Trade License required: F-1,2,3,4) 40.50 16.85+a

As of: Wednesday, July 28, 2010



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Welders: Rate for craft to which welding Is incidental.
*Note: Hazardous waste removal work receives additional $1.25 per hour for truck drivers.

**Note: Hazardous waste premium §3.00 per hour over classified rate

Crane with 150 f. boom (including jib) - $1.50 extra
Crane with 200 ft. boom (including jib) - $2.50 extra
Crane with 250 fi. boom (including jib) - $5.00 extra
Crane with 300 £, boom (including jib) - $7.00 extra
Crane with 400 ft. boom (including jib) - $10.00 extra

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate
times the "base hourly rate”.

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards
for Apprenticeship and Training Programs” Section 31-51-d-1 to 12, are allowed to be paid the appropriate
percentage of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site
ratio shall not be less than one full-time journeyperson instructing and supervising the work of each
apprentice in a specific trade.

The Prevailing wage rates applicable to this project are subject fo annual adjustments
each July lst for the duration of the project.

Each eontractor shall pay the annual adjusted prevailing wage rate that is in effect
each July 1st, as posted by the Department of Labor.

It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate
increases divectly from the Department of Labor's websiie.

The annual adjustments will be posted on the Depariment of Labor's Web
page: www.ct.gov/dol

The Department of Labor will continue to issue the initial prevailing wage rate
schedule to the Contracting Agency for the project.

All subsequent arnual adjustments will be posted on our Web Site for coniractor
access.

As of: Wednesday, July 28, 2010



Project: Additions And Renovations To HC Wilcox Regional Vocational Technical School

Effective October 1, 2005 - Public Act 05-50: any person performing the work of any mechanic,
laborer, or worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the
appropriate mechanic, laborer, or worker classification.

All certified payrolls must list the hours worked and wages paid to All
Persons who perform work ON SITE regardless of their ownership i.e.:
(Owners, Corporate Officers, LLC Members, Independent Contractors, et.
al)

Reporting and payment of wages is required regardless of any contractual
relationship alleged to exist between the contractor and such person.

~~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 clause (29 CFR 5.5 (a) (1) {ii)}}.

Please direct any questions which you may have pertaining to classification of work and payment of
prevailing wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

As of: Wednesday, July 28, 2010



The Connecticut Department of Labor has the responsibility to properly
determine "job classification" on prevailing wage projects covered under
C.G.S. Section 31-53.

j‘ Note: This information is intended to provide a sample of some occupational
classifications for guidance purposes only. It is not an all-inclusive list of each
occupation’s duties. This list is being provided only to highlight some areas where a
contractor may be unclear regarding the proper classification.

Below are additional clarifications of specific job duties performed for
certain classifications:

s ASBESTOS WORKERS

Applies all insulating materials, protective coverings, coatings and finishes to all types of
mechanical systems.

e ASBESTOS INSULATOR

Handle, install apply, fabricate, distribute, prepare, alter, repair, dismantle, heatand
frost insulation, including penetration and fire stopping work on all penetration fire stop
systems.

s BOILERMAKERS

Erects hydro plants, incomplete vessels, steel stacks, storage tanks for water, fuel, etc.
Builds incomplete hoilers, repairs heat exchanges and steam generators.

e BRICKLAYERS, CEMENT MASONS, CEMENT FINISHERS, MARBLE MASONS,
PLASTERERS, STONE MASONS, PLASTERERS. STONE MASONS, TERRAZZO
WORKERS, TILE SETTERS

Lays building materials such as brick, structural tile and concrete cinder, glass, gypsum,
terra cotta block. Cuts, tools and sets marble, sets stone, finishes concrete, applies
decorative steel, aluminum and plastic tile, applies cements, sand, pigment and marble
chips to floors, stairways, etc.

« CARPENTERS, MILLWRIGHTS. PILEDRIVERMEN. LATHERS. RESILEINT FLOOR
LAYERS, DOCK BUILDERS, DIKERS, DIVER TENDERS




Constructs, erects, installs and repairs structures and fixtures of wood, plywood and
wallboard. installs, assembles, dismanties, moves industrial machinery. Drives piling into
ground to provide foundations for structures such as buildings and bridges, retaining
walls for earth embankments, such as cofferdams. Fastens wooden, metal or rockboard
lath to walls, ceilings and partitions of buildings, acoustical tile layer, concrete form
builder. Applies firestopping materials on fire resistive joint systems only. Installation of
curtain/window walls only where attached to wood or metal studs. Installation of
insulated material of ali types whether blown, nailed or attached in other ways to walls,
ceilings and floors of buildings. Assembly and installation of modular furniture/furniture
systems. Free-standing furniture is not covered. This includes free standing: student
chairs, study top desks, book box desks, computer furniture, dictionary stand, atlas
stand, wood shelving, two-position information access station, file cabinets, storage
cabinets, tables, etc.

» CLEANING LABORER
- The clean up of any construction debris and the general cleaning, including
sweeping, wash down, mopping, wiping of the construction facility, washing,

polishing, dusting, etc., prior to the issuance of a certificate of occupancy falls
under the Labor classification.

o DELIVERY PERSONNEL

« If delivery of supplies/building materials is to one common point and stockpiled
there, prevailing wages are not required. if the delivery personne! are involved in

the distribution of the material to multiple locations within the construction site
then they would have to be paid prevailing wages for the type of work

performed: laborer, equipment operator, electrician, ironworker, plumber, etc.

» An example of this would be where delivery of drywall is made to a building and the
delivery personnel distribute the drywall from one "stockpile” location to

further sub-locations on each floor. Distribution of material around a

construction site is the job of a laborer/tradesman and not a delivery personne!.

o ELECTRICIANS

Install, erect, maintenance, alteration or repair of any wire, cable, conduit, etc., which
generates, transforms, transmits or uses electrical energy for light, heat, power or other
purposes, including the Installation or maintenance of telecommunication, LAN wiring
or computer equipment, and low voltage wiring. *License required per Connecticut
General Statutes: £-1,2 1-5,6 C-5,6 T-1,2 L-1,2 V-1,2,7,8,9.



« ELEVATOR CONSTRUCTORS

Install, erect, maintenance and repair of all types of elevators, escalators, dumb waiters
and moving walks. *License required by Connecticut General Statutes: R-1,2,5,6.

o FORKLIFT OPERATOR

Laborers Group 4) Mason Tenders - operates forkiift solely to assist a masonto a
maximum height of nine {9} feet only.

Power Equipment Operator Group 9 - operates forklift to assist any trade, and to assist
a mason to a height over nine (9) feet.

o« GLAZIERS

Glazing wood and metal sash, doors, partitions, and 2 story aluminum storefronts.
Installs giass windows, skylights, store fronts and display cases or surfaces such as
building fronts, interior walls, ceilings and table tops and metal store fronts. Installation
of aluminum window walls and curtain walls is the "joint” work of glaziers and
ironworkers which requires either a blended rate or equal composite workforce.

+ JRONWORKERS

Erection, installation and placement of structural steel, precast concrete, miscellaneous
iron, ornamental iron, metal curtain wall, rigging and reinforcing steel. Handling, sorting,
and installation of reinforcing steel (rebar). Metal bridge rail (traffic), metal bridge
handrail, and decorative security fence installation. Installation of aluminum window
walls and curtain walls is the "joint" work of glaziers and ironworkers which requires
either a blended rate or equa! composite workforce. Insulated metal and insulated
composite panels are still installed by the I[ronworker.

e INSULATOR

- Installing fire stopping systems/materials for "Penetration Firestop Systems™:
transit to cables, electrical conduits, insulated pipes, sprinkler pipe penetrations,
ductwork behind radiation, electrical cable trays, fire rated pipe penetrations,
natural polypropylene, HVAC ducts, plumbing bare metal, telephone and
communication wires, and boiler room ceilings. Past practice using the
applicable licensed trades, Plumber, Sheet Metal, Sprinkier Fitter, and
Electrician, is not inconsistent with the insulator classification and would be
permitted.



» LABORERS

Acetylene burners, asphalt rakers, chain saw operators, concrete and power buggy
operatar, concrete saw operator, fence and guard rail erector (except metal bridge rail
(traffic), metal bridge handrail, and decorative security fence

installation.), hand operated concrete vibrator operator, mason tenders, pipelayers
{installation of storm drainage or sewage lines on the street only), pneumatic drill
operator, pneumatic gas and electric drilf operator, powermen and wagon drill
operator, air track operator, block paver, curb setters, blasters, concrete spreaders.

+« PAINTERS

Maintenance, preparation, cleaning, blasting {(water and sand, etc.), painting or
application of any protective coatings of every description on all bridges and
appurtenances of highways, roadways, and railroads. Painting, decorating, hardwood
finishing, paper hanging, sign writing, scenic art work and drywall hhg for any and all
types of building and residential work.

s LEAD PAINT REMOVAL

» Painter’s Rate
1. Removal of lead paint from bridges.
2. Removal of lead paint as preparation of any surface to be repainted.
3. Where removal is on a Demolition praject prior to reconstruction.
+ Labore’sr Rate
1. Removal of lead paint from any surface NOT to be repainted.
2. Where removal is on a TOTAL Demolition project only.

e PLUMBERS AND PIPEFITTERS

Installation, repair, replacement, alteration or maintenance of all plumbing, heating,
cooling and piping. *License required per Connecticut General Statutes: P-1,2,6,7,8,9 J-
1,2,34 $p-1,2 5-1,2,3,4,5,6,7,8 B-1,2,3,4 D-1,2,3,4.

» POWER EQUIPMENT OPERATORS

Operates several types of power construction equipment such as compressors, pumps,
hoists, derricks, cranes, shovels, tractors, scrapers or motor graders, etc. Repairs and
maintains equipment. *License required, crane operators only, per Connecticut General
Statutes.



» ROOFERS

Covers roofs with composition shingles or sheets, wood shingles, slate or asphalt and
gravel to waterproof roofs, including preparation of surface. {tear-off and/or removal of
any type of roofing and/or clean-up of any and all areas where a roof is to be relaid}

s  SHEETMETAL WORKERS

Fahricate, assembles, installs and repairs sheetmetal products and equipment in such
areas as ventilation, air-conditioning, warm air heating, restaurant equipment,
architectural sheet metal work, sheetmetal roofing, and aluminum gutters. Fabrication,
handling, assembling, erecting, altering, repairing, etc. of coated metal material panels
and composite metal material panels when used on building exteriors and interiors as
soffits, facia, louvers, partitions, wall panel siding, canopies, cornice, column covers,
awnings, beam covers, cladding, sun shades, lighting troughs, spires, ornamental
roofing, metal ceilings, mansards, copings, ornamental and ventilation hoods, vertical
and horizontal siding panels, trim, etc. The sheet metal classification also applies to the
vast variety of coated metal material panels and composite metal material panels that
have evolved over the years as an alternative to conventional ferrous and non-ferrous
metals like steel, iron, tin, copper, brass, bronze, aluminum, etc. Insulated metal and
insulated composite panels are still installed by the lron Worker. Fabrication, handling,
assembling, erecting, altering, repairing, etc. of architectural metal roof, standing seam
roof, composite metal roof, metal and composite bathroom/toilet partitions, aluminum
gutters, metal and composite lockers and shelving, kitchen equipment, and walk-in
coclers.

» SPRINKLER FITTERS

Installation, alteration, maintenance and repair of fire protection sprinkler systems.
*License required per Connecticut General Statutes: F-1,2,3,4.

o TILE MARBLE AND TERRAZZO FINISHERS

Assists and tends the tile setter, marble mason and terrazzo worker in the performance
of their duties.

» TRUCK DRIVERS

Truck Drivers are requires to be paid prevailing wage for time spent "working" directly
on the site. These drivers remain covered by the prevailing wage for any time spent
transporting between the actual construction location and facilities (such as fabrication,
plants, mobile factories, batch plant, borrow pits, job headquarters, tool yards, etc.)
dedicated exclusively, or nearly so, to performance of the contract or praject, which are
so located in proximity to the actual construction location that it is reasonable to include
them. *License required, drivers only, per Connecticut General Statutes.



For example:

Truck Drivers delivering asphalt are covered under prevailing wage while on the
site and directly involved in the paving operation.

« Material men and deliverymen are not covered under prevailing wage as long as
they are not directly involved in the construction process. If, they unload the
material, they would then be covered by prevailing wage for the classification
they are performing work in: laborer, equipment operator, etc.

» Hauling material off site is not covered provided they are not dumping it at a
location outlined above.

« Driving a truck on site and moving equipment or materials on site would be
considered covered work, as this is part of the construction process.

> Any questions regarding the proper classification should be directed to:
Public Contract Compliance Unit
Wage and Workplace Standards Division
Connecticut Department of Labor
200 Folly Brook Blvd, Wethersfield, CT 06109
(860) 263-6543



Informational Bulletin

THE 10-HOUR OSHA CONSTRUCTION
SAFETY AND HEALTH COURSE

(applicable to public building contracts entered into on or affer July 1, 2007, where the
total cost of all work to be performed is at least $100,000)

(1) This requirement was created by Public Act No. 06-175, which is codified in
Section 31-53b of the Connecticut General Statutes (pertaining to the prevailing
wage statutes);

(2) The course is required for public building construction contracts (projects funded
in whole or in part by the state or any political subdivision of the state) entered
into on or after July 1, 2007;

(3) It is required of private employees (not state or municipal employees) and
apprentices who perform manual labor for a general contractor or subcontractor
on a public building project where the total cost of all work to be performed is at
least $100,000;

(4) The ten-hour construction course pertains to the ten-hour Outreach Course
conducted in accordance with federal OSHA Training Institute standards, and, for
telecommunications workers, a ten-hour training course conducted in accordance
with federal OSHA standard, 29 CFR 1910.268;

(5) The internet website for the federal OSHA Training Institute is
http://www.osha.gov/fsofote/training/edcenters/fact_sheet.html,

(6) The statutory language leaves it to the contractor and its employees to determine
who pays for the cost of the ten-hour Outreach Course;

(7) Within 30 days of receiving a contract award, a general contractor must furnish
proof to the Labor Commissioner that all employees and apprentices performing
manual labor on the project will have completed such a course;

(8) Proof of completion may be demonstrated through either: (a) the presentation of a
bona fide student course completion card issued by the federal OSHA Training
Institute; or (2) the presentation of documentation provided to an employee by a
trainer certified by the Institute pending the actual issuance of the completion
card;

(9) Any card with an issuance date more than 5 years prior to the commencement
date of the construction project shall not constitute proof of compliance;



(10)

(1)

(12)

(13)

(14)

(15)

(16)

Each employer shall affix a copy of the construction safety course completion
card to the certified payroll submitted to the contracting agency in accordance
with Conn. Gen. Stat. § 31-53(f) on which such employee’s name first appears;

Any employee found to be in non-compliance shall be subject to removal from
the worksite if such employee does not provide satisfactory proof of course
completion to the Labor Commissioner by the fifteenth day after the date the
employee is determined to be in noncompliance;

Any such employee who is determined to be in noncompliance may continue to
work on a public building construction project for a maximum of fourteen
consecutive calendar days while bringing his or her status into compliance;

The Labor Commissioner may make complaint to the prosecuting authorities
regarding any employer or agent of the employer, or officer or agent of the
corporation who files a false certified payroll with respect to the status of an
employee who is performing manual labor on a public building construction
project;

The statute provides the minimum standards required for the completion of a
safety course by manual laborers on public construction contracts; any contractor
can exceed these minimum requirements; and

Regulations clarifying the statute are currently in the regulatory process, and shall
be posted on the CTDOL website as soon as they are adopted in final form.

Any questions regarding this statute may be directed to the Wage and Workplace
Standards Division of the Connecticut Labor Department via the internet website
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at
(860)263-6790.

THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN
EDUCATIONAL RESOURCE, AND IS NOT INTENDED AS A SUBSTITUTE
FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE
CONCERNIG THE CONSTRUCTION OF THE STATUTE OR THE
REGULATIONS,



Connecticut Department of Labor
Wage and Workplace Standards Division
FOOTNOTES

Please Note: If the “Benefits” listed on the schedule for the following occupations

includes a letter(s) (+ a or + a+b for instance), refer to the information below.

Benefits to be paid at the appropriate prevailing wage rate for the
listed occupation.

If the “Benefits” section for the occupation lists only a dollar amount,
disregard the information below,

Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers (including caulking),

Stone Masons
(Building Construction) and

(Residential- Hartford, Middlesex, New Haven, New London and Tolland Counties)

a.

Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday
provided the employee works the regularly scheduled day before and after the
holiday. Employers may schedule work on Christmas Eve and employees shall
receive pay for actual hours worked in addition to holiday pay.

Bricklayer {Residential- Fairfield County)

Paid Holiday: If an employee works on Christmas Eve until noon he shall be paid
for 8 hours.

Electricians
Fairfield County: West of the Five Mile River in Norwalk

$2.00 per hour not to exceed $14.00 per day.

Elevator Constructors: Mechanies
Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Veterans® Day, Thanksgiving Day, Christmas Day, plus the Friday after
Thanksgiving.
Vacation: Employer contributes 8% of basic hourly rate for 5 years or more

of service or 6% of basic hourly rate for 6 months to 5 years of service as vacation
pay credit.

Glaziers



Paid Holidays: Labor Day and Christmas Day.

Power Equipment Operators
(Heavy and Highway Construction & Building Construction)

Paid Holidays: New Year’s Day, Good Friday, Memeorial day, Independence Day,
Labor Day, Thanksgiving Day and Christmas Day, provided the employee works
3 days during the week in which the holiday falls, if scheduled, and if scheduled,
the working day before and the working day after the holiday. Holidays falling
on Saturday may be observed on Saturday, or if the employer so elects, on the
preceding Friday.

Ironworkers
Paid Holiday: Labor Day provided employee has been on the payroll for the 5
consecutive work days prior to Labor Day.

Laborers (Tunrel Construction)
Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day and Christmas Day. No employee shall be eligible for holiday
pay when he fails, without cause, to work the regular work day preceding the
holiday or the regular work day following the holiday.

Roofers
Paid Holidays: July 4™ Labor Day, and Christmas Day provided the employee is
employed 15 days prior to the holiday.

Sprinkler Fitters
Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and
Christmas Day, provided the employee has been in the employment of a
contractor 20 working days prior to any such paid holiday.

Truck Drivers
(Heavy and Highway Construction & Building Construction)

Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, Christmas day, and Good Friday, provided the employee has
at least 31 calendar days of service and works the last scheduled day before and
the first scheduled day after the holiday, unless excused.



Sec. 31-55a Page 1 of 1

Statute 31~ Last Updated: Aprii 22, 2010
55a

You are here: DOL Web Site » Wage and Workplace Standards » Statute 31-55a

- Special Notice -
To All State and Political Subdivisions, Their Agents, and Contractors

Connecticut General Statute 31-55a - Annual adjustments to wage rates by contractors doing state
work.

Fach contractor that is awarded a contract on or after October 1, 2002, for (1) the construction of a
state highway or bridge that falls under the provisions of section 31-54 of the general statutes, or (2)
the construction, remodeling, refinishing, refurbishing, rehabilitation, alteration or repair of any
public works project that falls under the provisions of section 31-53 of the general statutes shall
contact the Labor Commissioner on or before July first of each year, for the duration of such contract,
to ascertain the prevailing rate of wages on an hourly basis and the amount of payment or
contributions paid or payable on behalf of each mechanic, laborer or worker employed upon the
work contracted to be done, and shall make any necessary adjustments to such prevailing rate of
wages and such payment or contributions paid or payable on behalf of each such employee, effective
each luly first.

» The prevailing wage rates applicable to any contract or subcontract awarded on or after
October 1, 2002 are subject to annual adjustments each July 1st for the duration of any
project which was originally advertised for bids on or after October 1, 2002.

= Each contractor affected by the above requirement shall pay the annual adjusted prevailing
wage rate that is in effect each July 1st, as posted by the Department of Labor.

¢ [t is the contractor’s responsibility to obtain the annual adjusted prevailing wage rate
increases directly from the Department of Labor’s Web Site. The annual adjustments will be
posted on the Department of Labor Web page: www.ctdol.state.ct.us. For those without
internet access, please contact the division listed below.

» The Department of Labor will continue to issue the initial prevailing wage rate schedule to the
Contracting Agency for the project. All subsequent annual adjustments will be posted on our
Web Site for contractor access.

Any guestions should be directed to the Contract Compliance Unit, Wage and Workpiace
Standards Division, Connecticut Department of Labor, 200 Folly Brook Blvd., Wethersfield, CT
06109 at (860)263-6790.

+-- Workplace Laws

Published by the Connecticut Department of Labor, Project Management Office

http://www.ctdolstate.ct.us/wgwkstnd/laws-regs/statute3 1 -55a.htm 7/30/2010
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*FRINGE BENEFITS EXPLANATION (P):

Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State
Law (unemployment tax, worker’s compensation, income taxes, efc.},

Please specify the type of benefits provided:

1) Medical or hospital care 4y Disability
2} Pension or retirement 5) Vacation, holiday
3) Life Insurance 6) Other (please specify)

CERTIFIED STATEMENT OF COMPLIANCE

For the week ending date of

I, of {(hereafier known as
Employer) in my capacity as (title} do hereby certify and state:
Section A:

1. All persons employed on said project have been paid the full weekly wages earned by them during
the week in accordance with Connecticut General Statutes, section 31-53, as amended. Further, I
hereby certify and state the following:

a) The records submitted are triue and accurate;

b) The rate of wages paid to each mechanic, laborer or workman and the amount of payment or
contributions paid or payable on behalf of each such employee to any employee welfare fund, as
defined in Connecticut General Statutes, section 31-533 (h), are not less than the prevailing rate
of wages and the amount of payment or coniributions paid or payable on behalf of each such
employee to any employee welfare fund, as determined by the Labor Commissioner pursuant to
subsection Connecticut Generaf Statutes, section 31-53 {d), and said wages and benefits are not
less than those which may also be required by contrac;

<) The Employer has complied with all of the provisions in Connecticut General Statites,
section 31-53 {and Section 31-54 if applicable for state highway construction);

d) Rach such employee of the Employer is covered by a worker's compensation insurance
policy for the duration of his employment which proof of coverage has been provided to the
contracting agency,

€) The Employer does not receive kickbacks, which means any money, fee, commission, credit,
gift, gratuity, thing of value, or compensation of any kind which is provided directly or
indirectly, to any prime contractor, prime centractor employee, subcontractor, or subcontracter
employee for the purpose of impropetly obtaining or rewarding favorable treatment in
connection with a prime contract er in connection with a prime contractor in connection with a
subcontractor refating to a prime contracter; and

f) The Employer is aware that filing a certified payroil which he knows to be false is a class D
felony for which the employer may be fined up to five thousand dollars, imprisoned for up to
five years or both.

2. OSHA~The employer shall affix a copy of the construction safety course, program or
training compietion document to the certified payroll required to be submitted to the contracting
agency for this project on which such employee’s name first appears,

(Signature) (Title) Submitted on (Date)

Section B: Applies to CONNDOT Projects ONLY

That pursuant to CONNDOT contract requirements for reporting purposes only, all employees
listed under Section B who performed work on this project are not covered under the prevailing
wage requirements defined in Connecticut General Statutes Section 31-53.

(Signature) (Title) Submitted on (Date)

Note: CTDOL will assume ali hours worked were performed under Section A unless clearly
defineated as Section B WWS-CP1 as such. Should an employee perform work under both
Section A and Section B, the hours worked and wages patd must be segregated for reporting
purposes.
#:THIS IS A PUBLIC DOCUMENT***
*#+*DO NOT INCLUDE SOCIAL SECURITY NUMBERS***
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ADDITIONS AND RENOVATIONS
HC WILCOX REGIONAL VOCATIONAL TECHNICAL SCHOOL
MERIDEN, CONNECTICUT
PROJECT: BI-RT - 843

BID OPENING July 7, 2010 July 7, 2010

ADDENDUM NUMBER 4 DATE OF ADDENDUM JULY 23, 2010

The following ciarifications are applicable to drawings and specifications for the project
referenced above.

item 1

Section 00 11 16, Invitation to Bid, Plans & Specs Ready Date is Wednesday, July 28, 2010.

ltem 2

Section 00 11 18, Invitation to Bid, the Pre-bid Conference Date is scheduled for Tuesday,
August 10, 2010 at 10:00 a.m. Prospective Bidders must sign in, at or before 10:00 a.m. and
must sign out at the conclusion of the Pre-bid Conference. Prospective bidders will be denied
admittance to the Pre-bid Conference after 10:00 a.m.

ltem 3

Section 00 11 18, Invitation to Bid, the Bid Opening Date is scheduled for Wednesday,
September 15, 2010.

jtem 4

in the Project Manual, Table of Contents, Division 2, ADD the following above 020900 Lead
Paint Activity:

020226 Excavation Of PCB Remediation Waste Soils 9

item 5

In the Project Manual, Table of Contents, Division 2, ADD the following below Unit Price
Schedule:

028215 Abatement Of PCB Contaminated Building Materials 20

ADDENDUM NO. 4 PAGE 1 OF 10 PROJECT BI-RT-843
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ten 6

In Section 011000, Paragraph 1.3, D.1, CHANGE the last sentence to read: “Allow two
weeks.”

ftem 7

in Section 012000, Paragraph 1.3, ADD the following:

C. Quantity Allowances:

1. The Contractor's costs for unioading and handling, storage, insurance,
overhead and profit and other expense related to the Allowance item shall be
included in the Lump Sum Bid Amount and not in the Allowance unless stated
otherwise in the Allowance Schedule of this section.

2. Architect/Engineer Responsibilities:
a. Review Change Order.

3. Construction Administrator Responsibilities:

a. Assist Architect/Engineer, Project Manager and Agency Representatives
with verifying quantities.

b. Review/Prepare Change Order.

4, Contractor Responsibilities:

a. Arrange for and process shop drawings, product data, and samples.
Arrange for delivery.

b. If the actual quantities of an Allowance item are more or less than the
specified amount, the Contract Sum will be adjusted by Change Order
utilizing the quantity allocation to establish an add/deduct unit price. This
unit price will be determined by dividing the allowance value by the
specified number of units. The unit price established will be used for
deduct changes. The unit price plus 10% will be used for add changes.
The unit price must appear as a separate line item in the schedule of
values.

5. Allowance Schedule: These allowances are to be used for additional work NOT
identified in the Contract Documents.

a. Allowance No. 1: Include a quantity allowance of 14,000 SF of Moisture
Vapor Emission Reduction Control System For Resinous Flooring
Locations.

b. Allowance No. 2: Include a quantity allowance of 14,000 SF of Moisture
Vapor Emission Reduction Control System For Non-Resinous Flooring
Locations.

item 8

In Section 012000, Paragraph 1.5, G, ADD the following:

ADDENDUM NO. 4 PAGE 2 OF 10 PROJECT BI-RT-843
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2. Unit Price — See Division 02 “Abatement of PCB Contaminated Building
Materials” for unit prices associated with PCB's.

liem 9

in Section 015000, Paragraph 3.3, K
DELETE Paragraph 3.3, K.1.
SUBSTITUTE

1. Rodent and Pest Control: Before deep foundation work or structural
demolition has begun, retain a local exterminator or pest confrol company to
recommend practices to minimize attraction and harboring of rodents,
roaches, and other pests. Employ this service to perform extermination and
control procedures at regular intervals so the project will be free of pests and
their residues.

ftem 10

In Section 017830, Paragraph 1.3, F, ADD the following:

' 29. Section 072600, Surface Applied Vapor Reduction Systems. Repair/replace
flooring system that fails due to vapor transmission for 5-years.

ltem 11

ADD Section 020226, Excavation of PCB Remediation Waste Soils

ltem 12

ADD Section 028215, Abatement of PCB Contaminated Building Materials.

tem 13

DELETE Section 072600 “Surface Applied Vapor Reduction System”.

SUBSTITUTE Section 072600 “Surface Applied Vapor Reduction System” dated 07/23/10.

ltem 14

in Section 099419, Paragraph 2.3

DELETE: Paragraph 2.3, A1
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SUBSTITUTE:

1. Available Products: Subject to compliance with requirements, provide one of
the following:
a. Zolatone, Polomyx Airless; Master Coating Technologies.
b. Scuffmaster; Master Coating Technologies.
C. Roxatone Multicolored Coatings; Sky Coatings Inc;.

ltem 15

In Section 210548, Paragraph 1.4
DELETE Paragraph 1.4, F
SUBSTITUTE
F. Seismic-Restraint Loading:
Seismic design Category: B
Site Class as Defined in the IBC: D.

Building Category as Defined in the IBC: liL
Seismic Use Group: il

PO~

a. Component Importance Factor: Refer to table 0.6.3.2, ASCE 7.

b. Component Response Modification Factor: Refer to table 9.6.3.2,
ASCE 7.

¢. Component Amplification Factor. Refer to table 9.6.3.2, ASCE 7.

5. Design Spectral Response Acceleration at Short Periods (0.2 Second):

28%
6. Design Spectral Response Acceleration at 1-Second Period: 8.4%

ftem 16

In Section 220548, Paragraph 1.4
DELETE Paragraph 1.4, B
SUBSTITUTE
B. Seismic-Restraint Loading:
Seismic design Category: B
Site Class as Defined in the IBC: D.

Building Category as Defined in the IBC: lil.
Seismic Use Group: Il

HOb=

a. Component Importance Factor: Refer to table 9.6.3.2, ASCE 7.
b. Component Response Modification Factor: Refer to table 9.6.3.2,
ASCE 7.
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c. Component Amplification Factor: Refer to table 9.6.3.2, ASCE 7.
5. Design Spectral Response Acceleration at Short Periods (0.2 Second):

28%
6. Design Spectral Response Acceleration at 1-Second Period: 8.4%

ltem 17

In Section 230548, Paragraph 1.4
DELETE Paragraph 1.4, &
SUBSTITUTE
E. Seismic-Restraint Loading:
Seismic design Category: B
Site Class as Defined in the IBC. D.

Building Category as Defined in the IBC: 1il.
Seismic Use Group: |

LN

a. Component Importance Factor: Refer to table 9.6.3.2, ASCE 7.

b. Component Response Modification Factor: Refer to table 9.6.3.2,
ASCE 7.

¢. Component Amplification Factor: Refer to table 9.6.3.2, ASCE 7.

5. Design Spectral Response Acceleration at Short Periods (0.2 Second):

28%
8. Design Spectral Response Acceleration at 1-Second Period: 8.4%

fem 18

DELETE Section 230900 “Instrumentation and Controls for HVAC”.

SUBSTITUTE Section 230900 “instrumentation and Controls for HVAC” dated 07/23/10.

ltem 19

In Section 260548, Paragraph 1.4
DELETE Paragraph 1.4, A
SUBSTITUTE
A.  Seismic-Restraint Loading:
1.  Seismic design Category: B

2. Site Class as Defined in the IBC. D.
3.  Building Category as Defined in the IBC: IIl.
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Hem 20

4. Seismic Use Group: i

a. Component Importance Factor: Refer to table 9.6.3.2, ASCE 7.

b. Component Response Modification Factor: Refer to table 9.6.3.2,
ASCE 7.

c. Component Amplification Factor: Refer to table 9.6.3.2, ASCE 7.

5. Design Spectral Response Acceleration at Short Periods (0.2 Second):

28%

6. Design Spectral Response Acceleration at 1-Second Period: 8.4%

On the drawing set Cover sheet, Volume 1 of 2, ADD the following to the list of
drawings after “LBP1.01. Lead Based Paint”

SOIL1.01
PCB1.01
PCB1.02
PCB1.03
PCB1.04
PCB1.05
PCB1.06
PCB1.07
PCB1.08
PCB1.09

ltem 21

PCB Soil Remediation Areas

First Floor Demolition Plan — Area A& C

First Floor Demolition Plan — Area A

First Floor Demolition Plan —~Area B & C

First Floor Demolition Plan — Area B & C

First Floor Demolition Plan — Area C

Second Floor Demolition Plan — Area A

Second Floor Demolition Plan — Area A

Second Floor Demolition Plan — Area C

First Floor Demoiition Plan Annex Building — Area D

ADD Drawing SOIL1.01.

ltem 22

ADD Drawing PCB1.01.

tem 23

ADD Drawing PCB1.02.

tem 24

ADD Drawing PCB1.03.
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ltem 25

ADD Drawing PCB1.04.

ltem 26

ADD Drawing PCB1.05.

ltem 27

ADD Drawing PCB1.06.

ltem 28

ADD Drawing PCB1.07.

ltem 29

ADD Drawing PCB1.08.

Hem 30

ADD Drawing PCB1.09.

ftem 31

CHANGE drawing D1.03, per SKA-1

ltem 32

DELETE Drawing D1.04.

SUBSTITUTE Drawing D1.04, Revision date 7/23/10.

ltem 33

CHANGE Drawing D1.05 per SKA-2.

ltem 34

In Drawing A1.02, ADD Elevation key per SKA-3.

ADDENDUM NO. 4 PAGE 7 OF 10
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ltem 35

in Drawing A1.02, ADD Sink and revise Elevation key per SKA-4.

item 36

in Drawing A1.03, ADD Elevation key per SKA-5.

ltem 37

DELETE Drawing A1.04.

SUBSTITUTE Drawing A1.04, Revision date 7/23/10.

ltem 38

DELETE Drawing A1.05.

SUBSTITUTE Drawing A1.05, Revision date 7/23/10.

llem 39

In Drawing A1.07, ADD Elevation Keys per SKA-6.

ltem 40

In Drawing A1.07, ADD Elevation Keys per SKA-7.

ltem 41

DELETE Drawing A3.05.

SUBSTITUTE Drawing A3.05, Revision date 7/23/10.

item 42

In Drawing A4.10A, CHANGE Detail 4 per SKA-8.

ltem 43

In Drawing A5.01, ADD window type per SKA-9.
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ltem 44

In Drawing A8.07, ADD interior elevation detail per SKA-10.

ltem 45

In Drawing A10.02, CHANGE schedule per SKA-11.

ltem 46

in Drawing A12.08, ADD equipment per SKA-12.

Hem 47

In Drawing A12.08, ADD equipment per SKA-13.

item 48

In Drawing P1.02, ADD sink per SKP-072310-1.

ltem 49

In Drawing P1.03, ADD piping per SKP-072310-2.

ltem 50

In Drawing P1.09, ADD plumbing per SKP-072310-3.

liem 51

In Drawing E1.02, CHANGE receptacle locations per SKE-072310-1.

ltem 52

in Drawing E1.09, ADD receptacles per SKE-072310-2.

ltem 53

In Drawing E6.05, CHANGE Panel Schedule per SKE-072310-3.
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ltem 54

In Drawing FP1.05, ADD Piping per SKFP-072310-1

ltem 55

In Drawing FP3.00, CHANGE Detail per SKFP-072310-2

Hem 56

in Drawing FP2.00, CHANGE Riser Diagram per SKFP-072310-3

All questions must be in writing (not phone or e-mail} and must be forwarded to the consulting
Architect/Engineer (Randall Luther, Tai Soo Kim Partners, LLC., Fax: 860-249-0695) with
copies sent to the DPW Project Manager (Barbara Cosgrove, Fax: 860-713-7270).

End of Addendum Number Four

Gail Blythe, Associate Fis€al Administrative Officer
Department of Public Works
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SECTION 020226
FXCAVATION OF PCB REMEDIATION WASTE SOILS
Page 1 of 9

PART 1 GENERAL

1.1 APPLICABLE PUBLICATIONS
The publications listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation only.
UNITED STATES ARMY CORPS OF ENGINEERS (COE)
EM-385-1-1 Safety and Health Requirements Manual
ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA SW-846 Test Methods for Evaluating Solid Waste, Current Edition.
CODE OF FEDERAL REGULATIONS (CFR)
40 CFR Part 761 Polychlorinated Biphenyls Manufacturing, Processing, Distribution

in Commerce, and Use Prohibitions

REGULATION OF CONNECTICUT STATE AGENCIES
Sections 22a-133k-1 through 22a-133k-3, inclusive, Remediation Standard

1.2 DESCRIPTION
The project SITE encompasses sections of the H.C. Wilcox Technical High School
(Wilcox Tech) located at 298 Oregon Road in Meriden, Connecticut. The SITE,
which is part of the Connecticut Technical High School System, is owned by the
Connecticut Department of Education (CT DOE). The Connecticut Department of
Public Works (DPW) is conducting site remediation tasks at this facility prior to the
performance of various site renovation and demolition activities.
Remedial action at the SITE includes excavation and off-site disposal of soil adjacent
to the buildings with total PCB concentrations =1 mg/kg contaminated by PCB
containing caulk and/or glazing classified as a PCB Bulk Product Waste.
This section includes requirements for excavating and handling PCB contaminated
soil from the proposed surface soil remediation areas as shown on the Contract
Drawings and described in the PCB Site Remedial Plan.
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1.3

1.3.1

1.3.2

1.3.3

1.34

135

1.3.6

1.3.7

1.3.8

DEFINITIONS

Contaminant Zones

Contaminant zones are those areas of active excavation and the waste storage area.
Excavation

The removal of soil, rock, or hard material to obtain a specified depth or elevation.
PCB Bulk Product Wastes

PCB bulk product waste means waste derived from manufactured products containing
PCBs in a non-liquid state, at any concentration where the concentration at the time
of designation for disposal was >50 ppm PCBs.

PCB Remediation Waste with >50 ppm PCBs

PCR remediation waste means waste containing PCBs as a result of a spill, release, or
other unauthorized disposal, at concentrations > 50 ppm PCBs, regardless of the
concentration of the original spill.

PCB Remediation Waste with <50 ppm PCBs

PCB remediation waste means waste containing PCBs as a result of a spill, release, or
other unauthorized disposal which are currently at any concentration if the PCBs are
spilled or released from a source not authorized for use under this part.

PCB Site Remedial Plan

“Self-Implementing Cleanup Plan, H.C. Wilcox Technical High School”, Prepared by
TRC, June 2010.

PCB Engineer

To be retained by the Owner, responsible for overseeing excavation work and for
performing and evaluating verification sample data.

Owner

The Owner is the Connecticut Department of Public Works and shall be responsible
for the Contract and the performance of all the work.

Addendum #4
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1.3.9 Remedial Action Level
Concentration to which PCB contaminated soil must be removed to verify completion
of excavation work.

1.3.10 Soil
The loose surface material of the earth's crust resulting from the chemical and
mechanical weathering of rock and organic material.

1.3.11 Suijtable Waste Storage Container
A container in which soil is placed for storage prior to transport offsite for disposal
that is water tight, lined, and equipped with a cover that prevents the infiltration of
rainwater into the container.

1.3.12 Excavated Soil Stockpile
An area where excavated soil is placed following excavation and prior to loading into
a waste storage container. At no time will the Contractor create and excavated soil
stockpile. All excavated soil is to be placed directly into a suitable waste storage
container.

1.3.13 Verification Sampling
Sampling performed to determine the completion of excavation activities as per
Subpart O of 40 CFR Part 761.

1.3.14 Waste Storage Area
The secured location in which the Contractor shall store soil prior to offsite transport
for disposal. The Contractor shall consult with the Owner and the PCB Engineer to
identify the location of Waste Storage Areas prior to generating any wastes. This
area shall be secured and signed by the Contractor.

1.4 SUBMITTALS
Prior to performing the excavation work, the Contractor shall submit:

14.1 Key Personnel
The Contractor shall submit a list of the key personnel of the Contractor and
subcontractors (including addresses and telephone numbers) for use in the event of an
emergency. As changes occur and additional information becomes available, the
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143

1.5

1.6

1.7

Contractor shall correct and change the information contained in previous lists. The
Contractor’s Representative shall be identified on this list.

Waste Characterization Analytical Data, Waste Profiles, and Disposal Approval

The Contractor shall submit all waste characterization analytical data and waste
profiles prior to submittal to any proposed waste disposal facility. The Contractor
shall submit all Disposal Approvals a minimum of seven (7) days prior to performing
excavation work.

Equipment Decontamination Plan

The Contractor shall submit a decontamination plan for all materials and equipment
that shall contact PCB Remediation Wastes and that are to be removed from the site
following the completion of work. The decontamination plan shall conform to the
requirements of §761.79(c). The Contractor shall submit proof of decontamination to
the PCB Engineer as required.

REGULATORY REQUIREMENTS

All soil is to be handled and stored in accordance with the provision of 40 CFR Part
761 Subpart D. The Contractor shall be responsible for all costs associated with
investigation and remediation of any releases due to their failure to handle excavated
soil in accordance with the regulatory requirements.

DELIVERY AND STORAGE

The Contractor shall deliver and store materials in a manner to prevent
contamination, segregation, freezing, and other damage.

MEASUREMENT AND PAYMENT
The Contractor’s cost proposal shall be based on the following criteria:

a. Measurement for payment shall be based on mass computation using the tonnage
recorded by the waste disposal facility on the completed and signed manifests for
each

b. No extra payment shall be made for removal of standing water, fencing,
decontamination, run-on/run-off controls, dust control, site preparation, site
restoration or waste disposal areas. The cost for these items shall be included in
the base bid.
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1.8 PROTECTION
1.8.1 Utility Location

The Contractor shall contact Connecticut’s Call Before You Dig for underground
utility markouts in accordance with applicable regulations, and provide a
confirmation number for DPW’s records. The Contractor shall verify the location of
all utilities shown on the Contract Drawings or identified during utility mark-outs.

Movement of construction machinery and equipment over pipes and utilities during
construction shall be at the Contractor's risk. The Contractor shall perform all work
adjacent to utilities as indicated in accordance with procedures outlined by utility
company. For work immediately adjacent to or for excavations exposing a utility or
other buried obstruction, use hand or light equipment excavation. Start hand or light
equipment excavation on each side of the indicated obstruction and continue until the
obstruction is uncovered or until clearance for the new grade is assured. Support
uncovered lines or other existing work affected by the contract excavation as
required. The Contractor shall report damage to utility lines or subsurface
construction immediately to the PCB Engineer. The Contractor shall be responsible
for the repair of all damaged utilities that were previously shown on Contract
Drawings or identified during utility mark-outs.

1.8.2 QOverhead Utilities

If excavation or backfilling equipment (excavator arms, lifts, dump truck beds, etc.) at
the site can potentially come within a 15 foot radius of the overhead electrical lines, a
dedicated spotter must be used for each such piece of equipment. The spotter must be
in continuous radio and line of sight communication with the equipment operator and
be capable of immediately stopping the equipment operation if any portion of the
equipment is in danger of penetrating the 15 foot radius overhead electrical line safety
zone. The spotter shall be an experienced and qualified equipment operator.

1.83 Structures and Surfaces
The Contractor shall protect adjacent structures and surfaces from traffic, erosion
settlement, or any other damage. The Contractor shall repair and reestablish damaged

or eroded grades and slopes and restore surface construction prior to acceptance.

PART 2 PRODUCTS - NONE
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PART 3 EXECUTION

3.1

3.1.2

3.1.4

SITE PREPARATION

Prior to performing soil excavations, the Contractor shall secure the excavation area
with temporary fencing. The Contractor may move temporary fencing sections to
allow for work progress while actively working in an excavation area. However, if
no work is actively being performed in an excavation area the temporary fencing will
be reinstalled.

Excavation Layout

The Contractor shall mark the limits of proposed initial excavations of contaminated
soils prior to performing any excavations. The limits of the excavations shall
correspond to those shown on the Contract Drawings.

Sedimentation, Erosion and Run-On Controls

The Contractor shall install in accordance with Section 02112, "Erosion and Sediment
Control" and the Contract Drawings.

Waste Storage Areas

If the Contractor chooses to store soil onsite prior to transport offsite for disposal, the
Contractor shall construct a secured Waste Storage Area at a location agreed to by the
Contractor and the PCB Engineer within contract limit lines. The contract limit lines
are to be secured as described elsewhere in these specifications and entry shall be
limited to Contractor Personnel only. The Waste Storage Area shall enclose all
Suitable Waste Storage Containers actively in use with temporary fencing. The fence
shall be marked with a Large M, mark as specified in 40 CFR Part 761 Subpart C.

Waste Storage

The Contractor shall not store waste onsite in a Suitable Waste Container for a period
of more than 30 days. The start of the period of waste storage for each container will
start on the day in which wastes are first loaded into a container and will terminate
when the container is transported offsite.

The Contractor shall store waste onsite in Suitable Waste Containers. No stockpiling
shall be allowed and the Contractor shall be responsible for all costs associated with
investigation and remediation of any areas contaminated due to the failure of the
Contractor to comply with waste storage requirements.
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3.1.5 Decontamination

The Contractor shall decontaminate all moveable equipment that contact PCB
Remediation Wastes in accordance with the procedures specified in §761.79(c). The
Contractor shall not remove any equipment from the Contaminant Zone until it has
been properly decontaminated.

Specifically, the Contractor shall employ double wash/rinse procedures as specified
in 40 CFR Part 761 Subpart S or swab non-porous surfaces that have contacted PCB
wastes with a solvent as specified in §761.79(c)(2)(i). The Contractor shall segregate
all liquid waste streams and be responsible for characterizing these wastes for
disposal purposes. Solid wastes generated during decontamination shall be stored for
disposal with the other PCB wastes generated during remediation activities.

The PCB Engineer shall be responsible for ensuring that decontamination procedures
are followed and that wastes are appropriately characterized and disposed of properly.

3.2 SURFACE PREPARATION
3.2.1 Clearing and Grubbing

Clearing is not required for any of the excavation areas as this will be performed by
others. Limited grubbing is required in the excavation to be performed on the
northwest side of the A-Wing as there are some roots in place within the excavation
area.

The soil removed from any root structure that has been grubbed from an excavation
area must remain in the excavation or be placed directly into a Suitable Waste
Container. Unless suitably decontaminated and tested as clean, all roots grubbed
from an area must be considered to be PCB Remediation Wastes.

3.3 EXCAVATION AND HANDLING OF CONTAMINATED SOILS
33.1 Contaminant Zone Operations

Construction equipment such as excavators, front end loaders, dozers and hauling
vehicles, used within a Contaminant Zone that have contacted PCB Remediation
Wastes shall not be permitted to move outside of the area until they have been
properly decontaminated.

All soil within the excavations shall be assumed to be PCB Remediation Wastes <50
ppm unless the Contractor is otherwise instructed by the PCB Engineer. All waste
handling and storage procedures, equipment decontamination procedures, and other
Contaminant Zone Operations shall conform to the requirements of 40 CFR Part 761
Subpart D.
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333

334

Dust Control

The Contractor shall utilize an adjacent fire hydrant and appropriate hose for dust
control. Water shall be applied to keep fugitive dust under control as needed and as
directed by the PCB Engineer. Water will be provided by the DPW from an approved
fire hydrant or other suitable source at no extra charge to the Contractor.

Excavation

Excavation shall be shallow and performed in lift intervals no greater than one foot
unless otherwise approved by the PCB Engineer. Excavation areas shall be clearly
marked with stakes and labels.

Excavation equipment shall be smooth edge blade without ripping teeth. Excavation
shall be carried out in such a manner so as to minimize the mixing of soils to
underlying soils. No ripping, plowing, harrowing or mixing of soils shall be
permitted. Only excavation equipment that provides precise depth control will be
permitted. No crane mounted clamshell or dragline excavators will be allowed.

Excavation shall be carried out so as to remove contaminated soils from the edge
farthest away from the edge where hauling vehicles will approach the Contaminant
Zone. Contaminated soils shall not be moved over areas excavated and tested as
below action levels and ready for backfilling, unless hauling vehicles move across the
clean area to the edge of the Contaminant Zone. Excavation equipment shall not
overfill their buckets so as to allow spillage of soil across other contaminated or clean
areas. The loose or excess soil shall be removed from the bucket within the active
excavation area prior to moving the soil to the hauling vehicles. The Coniractor shall
be solely responsible for the cost of excavating, handling, storage, testing and
disposal of soils that were previously clean and have tested as contaminated due to
deficient Contractor operation practices and methods.

Personal Protective Equipment

The Contractor shall assume that all personnel working within a contaminant zone
shall be required to be equipped with Personal Protective Equipment (PPE). The
Contractor's health and safety officer will be responsible for determining the
appropriate level of personal protection. That determination must be evaluated by a
certified industrial hygienist and shall be based on actual laboratory data and
monitoring from site operations. All personnel shall be required to go through an
approved decontamination procedure. All personal protective garments shall be
containerized and not reused after removal. The personal protective garments shall
be disposed of as contaminated waste in an approved manner.
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335 Remedial Action Levels

The remedial action level for PCB contaminated soil shall be <1.0 mg/kg as specified
in the Regulations of Connecticut State Agencies Sections 22a-133k-1 through 22a-
133k-3, inclusive, and the High Occupancy Standard without further restrictions in
§761.61(a)(4) of 40 CFR Part 761.

3.8 EXCAVATION COMPLETION

Each excavation shall be considered complete after sufficient verification samples
have been collected and analyzed and determined to meet remedial action levels.
Verification samples shall be collected and analytical data reviewed by the PCB
Engineer.

Following the completion of an excavation, the Contractor shall decontaminate their
equipment as required and remove from the area. The Contractor may remove
temporary security fencing if the excavation is deemed by the PCB Engineer not to be
a site hazard.

END OF SECTION
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PART1 GENERAL
1.1 APPLICABLE PUBLICATIONS

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to this work.

“Self-Implementing Cleanup Plan, H.C. Wilcox Technical High School,” prepared by
TRC Environmental Corporation, June 2010. (“PCB Site Remedial Plan™)

PCB Soil Abatement Specifications
40 CFR Part 761
12 DESCRIPTION

Work under this item shall include the abatement of: PCB-containing caulk and
glazing (Federally-regulated and non-federally regulated PCB) and removal of
abutting building materials (concrete, brick, metal door framing, and windows,
including window framing, as identified in the Contract Plans and PCB Site Remedial
Plan) that are coated with PCB-containing caulk and/or glazing (“PCB Waste™).

The work shall be performed by persons who are knowledgeable, qualified, trained
and licensed in the removal, treatment, handling, and disposal of PCB contaminated
wastes and the subsequent cleaning of the affected environment. Where areas to be
abated contain materials with PCBs and asbestos the workers should have all the
required asbestos licensing/training as required in Specification Section 28213.

1.2.1 REQUIREMENTS

Federally-regulated PCB-containing caulk and/or glazing (classified as PCB Bulk
Product Waste) is defined as any building material manufactured with total PCB
concentrations >50 mg/kg by weight. All Federally-regulated caulk and glazing shall
be removed by the Contractor and all associated building materials in contact with the
subject caulk and glazing shall be removed by the Contractor to a depth of at least six
inches (6”) unless otherwise indicated by the PCB Engineer that more material
requires removal. Building material abutting caulks identified as IE]1 and IE2 as
shown on the Contract Drawings, shall be removed to a depth of at least twelve (12)
inches of building materials on either side of the caulk. Metal door frames abutting
the subject caulk shall be removed and disposed of as PCB Bulk Product Waste and
the associated doors shall be removed prior to abatement activities and shall not be
considered PCB Waste. Windows with the subject PCB-containing glazing and
associate metal frames shall be removed and disposed of as PCB Bulk Product Waste.

~ The Owner shall hire a PCB Engineer for the duration of the PCB abatement work.
The PCB Engineer shall provide a Project Monitor to oversee the activities of the
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Contractor. After removal, verification sampling shall be performed by the Project
Monitor. PCB Bulk Product Wastes and abutling building materials shall be
considered removed when all verification samples are <1 mg/kg total PCBs.

Non-federally regulated PCB-containing caulk and/or glazing is defined as any
building material manufactured with total PCB concentrations =1 mg/kg and < 350
mg/kg. All non-federally regulated caulk and glazing shall be removed from the site
and disposed of per these Specifications by the Contractor.

In demolition/renovation areas, building materials in contact with the non-federally
regulated caulk and glazing shall be removed by the Contractor to a depth of six
inches (6) and disposed of by the Contractor as PCB Bulk Product Waste.

Work in non-demolition/renovation areas, shall be scheduled during school
vacations, when school is not in session. Such work shall be started and completed
within such schedule. Work shall be completed at least ten (10) days prior to students
returning to school. Building materials in contact with the non-federally regulated
caulk and glazing shall be appropriately cleaned by the Contractor as per these
Specifications. Verification samples of the remaining, cleaned building materials
shall then be taken by the Project Monitor. If total PCB concentrations in the
remaining building materials are >1 mgkg, then an encapsulant, per these
Specifications, shall be applied by the Contractor to the area where the caulk and/or
glazing were in contact with building materials and new caulk or glazing shall be
applied by the Contractor. If total PCB concentrations in the remaining building
materials are <1 mg/kg, then the building materials shall be left in place as is.

These Specifications govern ail work activities that disturb PCB-containing caulk and
glazing and associated building material. Al activities shall be performed in
accordance with, but not limited to, OSHA Regulation 29 CFR 1926, EPA PCB
Regulation 40 CFR Part 761, RCSA 22a-463 through -469 inclusive, and the PCB
Site Remedial Plan where applicable.

Abatement work shall include the removal, transportation, and disposal of all PCB
Wastes as identified on the Contract Documents, the PCB Site Remedial Plan, and
Specifications prior to any phased or planned renovation/demolition work involving
the subject PCB areas. All PCB abatement material to be disposed of, except for soil
remediation as covered under separate project Specifications, shall be disposed of by
the Contractor as PCB Bulk Product Waste in accordance with 40 CFR Part 761.
Deviations from these Specifications require the written approval from the Owner.

1.3 DEFINITIONS

1.3.1 Contaminant Zones

Contaminant zones are those areas of active abatement and the waste storage area.
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1.3.2

133

1.3.4

1.3.5

1.3.6

1.3.7

1.3.8

1.3.9

Abatement

The removal of PCB contaminated building materials in the manner specified in this
section.

Federally-Regulated PCB Bulk Product Wastes

Federally-regulated PCB Bulk Product Waste, as defined in §761.3, means waste
derived from manufactured products containing PCBs in a non-liquid state, at any
concentration where the concentration at the time of designation for disposal is 250
ppm PCBs.

Non-federally Regulated PCB Waste

Non-federally regulated PCB waste means waste derived from manufactured products
containing PCBs in a non-liquid state, at any concentration where the concentration at
the time of designation for disposal is >1 mg/kg and <50 mg/kg PCBs.

PCB Waste

PCB waste means PCB-containing caulk and glazing (Federally-regulated and non-
federally regulated PCB) and abutting building materials to the subject caulk and
glazing.

PCB Site Remedial Plan

“Self-Implementing Cleanup Plan, H.C. Wilcox Technical High School”, Prepared by
TRC, June 2010.

Remedial Action Level

Concentration to which PCB contaminated building materials must be removed to
verify completion of the abatement work.

PCB Contaminated Building Materials

Consists of those caulks and glazings identified as PCB Bulk Product Wastes and/or
non-federally regulated materials. Also may include the building materials in which
the caulks and glazings are in contact with which includes, but not limited to, window
frames, window glass, brick, concrete, mortar, metal, and stone window sills.

Suitable Waste Storage Container
A container in which PCB wastes are placed for storage prior to transport offsite for

disposal that is water tight, lined, and equipped with a cover that prevents the
infiltration of rainwater into the container.
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1.3.10

1.3.11

1.3.12

1.3.13

1.3.14

1.4

Verification Sampling

Sampling performed by the Project Monitor to determine the completion of
abatement activities as per the PCB Site Remedial Plan.

Waste Storage Area

The secured location in which the Contractor shall store PCB wastes priot to offsite
transport for disposal. The Contractor shall consult with the Owner and the PCB
Engineer to identify the location of Waste Storage Areas prior to generating any
wastes. This area shall be secured and signed by the Contractor.

PCB Engineer

Responsible for overseeing PCB abatement work and for performing and evaluating
verification sample data on behalf of the Owner. The PCB Engineer shall be
represented daily onsite by the Project Monitor.

Owner

The Owner is the State of Connecticut, Department of Public Works, as further
defined in the General Conditions.

Project Monitor

The onsite representative for the PCB Engineer responsible for overseeing daily work
activities. The Project Monitor shall approve all containments prior to performance
of abatement work, sampling during and after abatement activities, and for verifying
that abatement has been successfully performed and allowing containments to be
removed.

SUBMITTALS

Prior to the performance of the work described in this section the Contractor shall submit to the
Owner and Construction Administrator the following on the schedule indicated:

14.1 The following must be provided to the Owner, Construction Administrator, and the PCB

Engineer within seven (7) days after execution of the Contract.

As related to the PCB abatement work, site-specific Health and Safety Plan including
the Emergency Response Plan and provisions for decontamination and a contingency
plan for unforeseen emergencies. The PCB Engineer shall review such plan only to
determine if the plan meets basic regulatory requirements and the minimum
requirements of these Specifications. The review will not determine the adequacy of
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1.4.4

1.4.5

1.4.6

1.4.7

the plan to address all potential hazards, as that remains the sole responsibility of the
Contractor,

Current certification of employee's OSHA health and safety training (HAZWOPER).
Certification of additional required health and safety training for Supervisors.
Qualifications and experience of the Site Safety Officer (SSO).

Prior to any worker accessing the site to perform the work described in this section, the
Contractor shall provide documentation, typed on company letterhead and signed by the
Contractor, cettifying that all employees assigned to the PCB abatement work listed
therein have received the following:

Medical monitoring within the previous twelve (12) months, as required in 29 CFR
1910.120;

Respirator fit testing within the previous twelve (12) months as detailed in 29 CFR
1910.134 (for all employees who must also don a tight-fitting face piece respirator).

At least seven (7) days prior to performing any abatement work that shall generate PCB
wastes, the Contractor shail submit copies of the EPA/State-approved permits for the
proposed Chemical Waste landfill and a waste profile approved by the proposed landfill
indicating that the waste materials to be generated are acceptable to the facility.

Seven (7) days prior to the start of abatement work, material information for the proposed
encapsulant indicating that these materials conform fo the specifications contained
within.

No abatement shall commence until a copy of all required submitials have been received
and found acceptable to the Owner and the PCB Engineer. Those employees added to the
Contractor's original list will be allowed to perform work only upon submittal, and
receipt of, all the above required paperwork to the Owner and PCB Engineer.

Copies of all permits, licenses, certifications, including but not limited to, manifests
and/or bill of lading for the removal, transport, and disposal of PCB waste material shall
be submitted to the Owner and PCB Engineer no later than five (5) business days after
the Contractor receives such documents.

Notice shall be provided to the Owner and the PCB Engineer at least five (5) business
days prior to the start of work under this Specification. Such notice shall include an
estimated completion date. If this work is phased over the duration of the project, then
such notification requirements shall apply to each phase.
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1.5

1.5.1

1.6

1.6.1

1.7

1.8

1.8.1

REGULATORY REQUIREMENTS

All abatement and decontamination wastes are to be handled and stored in accordance
with the provision of 40 CFR Part 761 Subpart D. The Contractor shall be responsible
for all costs associated with investigation and remediation of any releases due to their
failure to handle abatement wastes in accordance with the regulatory requirements.

DELIVERY AND STORAGE

The Contractor shall deliver and store materials in a manner to prevent contamination,
segregation, freezing, and other damage.

MEASUREMENT AND PAYMENT
The Contractor’s cost proposal shall be based on the following criteria:

Measurement for payment shall be based on a lump sum price for the removal of all
PCB Wastes.

No extra payment shall be made for the construction and removal of containments,
any required barrier installation and removal, decontamination, dust control, site
preparation, site restoration or waste disposal areas. The cost for these items shall be
included in the base bid.

Contractor shall use add deduct prices provided for determining cost for additional
work if required. If additional areas requiring work is found outside of an area that
would already require containment, the Contractor shall use the lump sum price of the
containment plus the unit prices abatement work required. If there is a reduction in
the work or the requirements of the work as described in the Contract Documents, the
deduct price shall be calculated using the lump sum and unit prices provided.

PROTECTION
Structures and Surfaces
The Contractor shall protect adjacent structures and surfaces from traffic or any other

damage. The Contractor shall repair and reestablish damaged building materials that
are to remain in place prior to acceptance of the work.

PART 2 PRODUCTS

2.1

All materials shall be delivered to the job site in the original packages, containers, or
bundles bearing the name of the manufacturer, the brand name and product technical
description.
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2.2

23

24

2.5

2.6

2.7

2.8

No damaged or deteriorating materials shall be used. If material becomes contaminated
with PCBs, the material shall be disposed of as PCB waste material. The cost to dispose
of this material shall be at the expense of the Contractor.

Fire retardant polyethylene sheet shall be in roll size to minimize the frequency of joints,
with factory label indicating four (4) or six (6) mil thickness.

Tape (or equivalent) capable of sealing joints in adjacent polyethylene sheets and for the
attachment of polyethylene sheets to finished or unfinished surfaces must be capable of
adhering under both dry and wet conditions.

Containers for storage, transportation and disposal of PCB-containing waste material
shall be impermeable and both air and watertight.

Labels and warning signs shall conform to OSHA 29 CFR 1926, USEPA 40 CFR Part
761, and USDOT 49 CFR Part 172 as appropriate.

Any planking, bracing, shoring, barricades and/or temporary sheet piling, necessary to
appropriately perform work activities shall conform to all applicable federal, state and

local regulations.

Air filtration devices and vacuum units shall be equipped with HEPA filters.

PART 3 EXECUTION

3.1

3.2

General Requirements for PCB Containing Building Material Abatement.

All labor, materials, tools, equipment, services, testing, insurance, and incidentals
which are necessary or required to perform the work in accordance with applicable
governmental regulations, industry standards and codes, and these Specifications
shall be provided by the Contractor. The Contractor shall be prepared to work all
shifts and weekends throughout the course of this work.

Prior to beginning work per these Specifications, the PCB Engineer and Contractor
shall perform a visual survey of each work area and review conditions at the site for
safety reasons. In addition, the Contractor shall instruct all workers in all aspects of
personnel protection, work procedures, emergency evacuation procedures and use of
equipment including procedures unique to this work.

Prior to the performance of any abatement work, the Contractor shall perform the
following tasks.

Shutdown and isolate heating, cooling, and ventilating air systems to prevent
contamination to the other areas of the buildings.
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33

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Shut down and lock out electrical power, including all receptacles and light fixtures,
when feasible. The use or isolation of electrical power will be coordinated with all
other ongoing uses of electrical power at the site.

Coordinate all power and fire alarm isolation with the appropriate representatives.

When necessary, provide temporary power and adequate lighting and ensure safe
installation of electrical equipment, including ground fault protection and power
cables, in compliance with applicable electrical codes and OSHA requirements. The
Contractor is responsible for proper connection and installation of electrical wiring.

If sufficient electrical service is unavailable, the Contractor may need to supply electrical
power to the site by fuel operated generator(s). Electrical power supply shall be
sufficient for all equipment required for this work in operation throughout the duration of
the work.

Negative pressure must be maintained in each active work area, until the area achieves
satisfactory reoccupancy criteria and is approved by the Project Monitor to be
deregulated.

Water service may not be available at the site. Contractor shall supply sufficient water
for each shift to operate the decontamination units as well as to maintain the work areas
adequately wet.

Ladders and/or scaffolds shall be in compliance with OSHA requirements, and of
adequate length, strength and sufficient quantity to support the scope of work. Use of
ladders/scaffolds shall be in conformance with OSHA 29 CFR 1926 Subpart L and X
requirements.

Work performed at heights exceeding six feet (67) shall be performed in accordance with
the OSHA Fall Protection Standard 29 CFR 1926 Subpart M including the use of fall
arrest systems as applicable.

Data provided regarding PCB sampling conducted throughout the structure(s) is for
informational purposes only. Under no circumstances shall this information be the sole
means used by the Contractor for determining the presence and location of all PCB
Waste. The Contractor shall verify all field conditions affecting performance of the work
as described in these Specifications in accordance with applicable OSHA, USEPA,
USDOT, and CTDEP standards. Compliance with the applicable requirements is solely
the responsibility of the Contractor.

The PCB Engineer will provide a Project Monitor to oversee the activities of the
Contractor. No PCB abatement work shall be performed until the Project Monitor is on-

site.

All interior and exterior abatement areas are to be established in the same manner.
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The abatement Contractor shall establish a Control Area around each area where
removal actions are being performed. Only properly trained personnel associated
with the removal or abatement will be allowed within the Control Areas that will be
established by placing barriers with signs indicating that access to the area is
restricted. The Contractor’s field inspector will maintain the Control Areas and
escort unauthorized personnel from the area promptly. Only those personnel actively
working on the removal, abatement, and soil excavation actions will be allowed
within the Regulated/Containment Area and they shall be equipped with appropriate
Personal Protective Equipment (PPE).

The Contractor shall pre-clean the work areas using HEPA filtered equipment
(vacuum) and/or wet methods as appropriate, collecting and properly containing all
dust and debris identified as PCB Waste. Vacuum units, of suitable size and
capabilities for the project, shall have HEPA filters capable of trapping and retaining
at least 99.97 percent of all monodispersed particles of three micrometers in diameter
or larger. Do not use methods that raise dust, such as dry sweeping or vacuuming
with equipment not equipped with HEPA filters.

After pre-cleaning, movable objects shall be removed from the work areas with the
utmost care to prevent damage of any kind and relocated to a temporary storage
location coordinated with the PCB Engineer. The Contractor is responsible for
protecting all fixed objects that are permanent fixtures or are too large to remove and
remain inside the Regulated Area. Fixed objects shall be enclosed with one layer of
six (6) mil polyethylene sheeting sealed with tape.

The Contractor shall establish remote to the Regulated Area but within the Control
Area, a Worker Decontamination Enclosure System consisting of Equipment Room,
Shower Room and Clean Room in series.

The Shower Room shall be of sufficient capacity to accommodate the number of
workers. One shower stall shall be provided for each eight (8) workers. Showers
shall be equipped with hot and cold or warm running water through the use of electric
hot water heaters supplied by the Contractor. No worker or other person shall leave a
Regulated Area without showering. Shower water shall be collected.

The Contractor shall ensure that no personnel or equipment be permitted to leave the
Control Area until proper decontamination procedures (including HEPA vacuuming,
wet wiping and showering) to remove all PCB debris have occurred. No PCB-
contaminated matetials or persons shall enter the Clean Room.

The Contractor shall seal off all windows, doorways, skylights, ducts, grilles,
diffusers, vents, light fixtures, electrical receptacles, suspended ceiling tile systems
and any other openings between the Regulated Area and the uncontaminated areas
outside of the Regulated Area, including the outside of the building, with critical
barriers consisting of a minimum of one (1) layer of six (6) mil polyethylene sheeting
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securing the edges with tape. Doorways and corridors which will not be used for
passage during work and separate the regulated areas from occupied areas must be
sealed with fixed critical barriers constructed of 2" x 4" wood or metal framing 16"
0.C., with %" plywood on the occupied side and two layers of six (6) mil
polyethylene sheeting on the Regulated Area side to prevent unauthorized access or
air flow.

A Negative Pressure Enclosure (NPE) shall be constructed by the Contractor via
covering of floor and wall surfaces with polyethylenc sheeting sealed with tape.
Polyethylene shall be applied alternately to floors and walls. Cover floors first, with a
Jayer of six (6) mil polyethylene sheeting, so that polyethylene extends at least twelve
(12) inches up on wail. Cover wall with a layer of six (6) mil polyethylene sheeting
to twelve (12) inches beyond the wall/floor intersection, thus overlapping the floor
material by a minimum of twenty-four (24) inches. Repeat the process for the second
layer of polyethylene. There shall be no seams at wall-to-floor joints. Contiguous to
the NPE, construct a single chamber airlock from six (6) mil polyethylene sheeting
for entry/exit purposes into the regulated area.

Conspicuously label and maintain emergency and fire exits from the Regulated Area
satisfactory to fire officials.

The Contractor shall create a negative pressure differential in the range of 0.02 to
0.04 inches of water column between the Regulated Area and surrounding areas by
the use of acceptable negative air pressure equipment. Exhaust air filtration units
shall be equipped with HEPA filters capable of providing sufficient air exhaust to
create a minimum pressure differential of 0.02 inches of water column, and to allow a
sufficient flow of air through the area providing 4 air changes per hour. The
Contractor shall provide a sufficient quantity of HEPA air filters to maintain the
pressure differential throughout the duration of the project. An automatic warning
system shall be incorporated into the equipment to indicate pressure drop or umit
failure. Continuously monitor the pressure differential between the Regulated Area
and surrounding area to ensure exhaust air filtration equipment maintains a minimum
pressure differential of 0.02 inches of water column. The Contractor shall provide
actual air flow measurement of filtration units while the unit is in place and calculate
actual air exchange rates. No air movement system or air filtering equipment shall
discharge unfiltered air outside the Regulated Area.

The Contractor shall post warning signs to deter unauthorized personne! from entry.
Additional signs may require posting following construction of workplace enclosure
barriers.

3.11 Personnel Protection

The Contractor shall utilize all appropriate engineering controls and safety and
protective equipment while performing the work in accordance with applicable
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OSHA, USEPA, USDOT, CTDEP, CTDPH regulations, and other Contract
provisions.

The Contractor shall provide and require all workers to wear protective clothing in
the Regulated Areas where PCB contamination exists. Protective clothing shall
include impervious coveralls with elastic wrists and ankles, head covering, gloves and
foot coverings.

Respiratory protection shall be provided and shall meet the requirements of OSHA as
required in 29 CFR 1910.134. A formal respiratory protection program must be
implemented in accordance with 29 CFR 1910.134. The Contractor shall provide
respirators from among those approved as being acceptable for protection by the
National Institute for Occupational Safety and Health (NIOSH) under the provisions
of 30 CFR Part 1L

All other necessary personnel protective equipment (i.e. hardhat, work boots, safety
glasses, hearing protection, etc.) required to perform the PCB abatement work
activities shall conform to all applicable federal, state and local regulations and other
applicable provisions of the Contract.

All other qualified and authorized persons by the Owner and/or Contractor entering
into a Regulated Area shall be required to adhere to the requirements of personnel
protection as stated in this section and all other applicable provisions of the Contract.
All unqualified and unauthorized persons shall be escorted outside of the Regulated
Area and if due to other provisions of the Contract, escorted outside of the project site
during the PCB work.

3.12 PCB Abatement Procedures

The Site Supervisor, as the OSHA Competent Person shall be at the site at all times
during the performance of abatement work.

The Contractor shall not begin abatement work until authorized by the Project
Monitor, following a pre-abatement visual inspection.

All workers and authorized persons shall enter and leave the Regulated Area through
the contiguous airlock, leaving contaminated protective clothing in the airlock for
disposal of as PCB contaminated waste. No one shall eat, drink, smoke, chew gum or
tobacco, or apply cosmetics while in a Regulated Area.

The following details the extent of each phase of operation designated for this work.
Phase areas may be combined or divided at the direction of the PCB Engineer.
Proceed through the sequencing of the work phases under the direction of the
Engineer.
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See the PCB Site Remedial Plan and other Contract Drawings provided for the site
for specific locations of PCB containing caulks and glazing. The specific locations
for these materials and amount of associated building materials to be removed as well
are indicated on these drawings and the PCB Site Remedial Plan.

During removal, the Contractor shall spray PCB containing building material with
water using airless spray equipment capable of providing a "mist" application to
reduce airborne dust. Hose length shall be sufficient to reach all of the Regulated
Area. Do not “flood” the area with hose type water supply equipment with the
potential to create water releases from the regulated area.

The Contractor shall employ mechanical methods such as cutting, grinding, and -
pneumatic hammers to remove PCB contaminated wastes. The methods employed
must not damage the integrity of the containment structure and shall not create a
breach through which contaminated dust may escape. The Contractor shall be
responsible for all costs associated with decontamination and remediation in the case
of a containment breach.

In order to minimize PCB concentrations inside the Regulated Area, the Contractor
shall remove the materials in manageable sections. In addition, PCB Waste materials
removed from any elevated level shall be carefully lowered to the floor.

The Contractor shall promptly place the PCB Waste material in disposal containers
(six (6) mil polyethylene bags/ poly-lined dumpsters, etc.) as it is removed. Large
components removed intact may be wrapped in one (1) layer of six (6) mil
polyethylene sheeting secured with tape. As the disposal containers are filled, the
Contractor shall promptly seal the containers, apply caution labels and clean the
containers before transportation to the airlock. Bags shall be securely sealed to
prevent accidental opening and leakage by taping in gooseneck fashion. Small
components and PCB Waste material with sharp-edged components (e.g. nails,
screws, metal lath, tin sheeting) which could tear polyethylene bags and sheeting shall
be placed in clean drums and sealed with locking ring tops. Drums may not be placed
intact into final waste disposal containers intact and may be reused by the Contractor
after the contents have been emptied. However, any drums use to handle wastes must
be broken down and disposed of properly with other PCB wastes.

All waste containers shall be leak-tight. Containers shall be decontaminated by wet
cleaning and HEPA vacuuming within the airlock prior to exiting the regulated area.
Wet clean each container thoroughly before moving to a Waste Holding Area.

If at any time during PCB Waste removal, the Project Monitor should suspect
contamination of areas outside the Regulated Area, the Contractor shall immediately
stop all abatement work and take steps to decontaminate these areas and eliminate
causes of such contamination. Unprotected individuals shall be prohibited from
entering contaminated areas.
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After completion of abatement work, all surfaces from which PCB Waste has been
removed shall be wet brushed, using a nylon brush, wet wiped and sponged or
cleaned by an equivalent method to remove all visible material (wire brushes are not
permitted). Cleaning shall also include the use of HEPA filtered vacuum equipment.

The Contractor shall also remove and containerize all visible accumulations of PCB
Waste and/or PCB contaminated debris which may have splattered or collected on the
polyethylene engineering controls/barriers.

The Contractor shall clean surfaces of contaminated containers and equipment
thoroughly by vacuuming with HEPA filtered equipment and wet sponging or wiping
before moving such items into the airlock for final cleaning and removal to
uncontaminated areas.

The Contractor shall remove contamination from the exteriors of the air filtration
devices, scaffolding, ladders, extension cords, hoses and other equipment inside the
Regulated Area. Cleaning may be accomplished by brushing, HEPA vacuuming
and/or wet cleaning. The Contractor shall wet wipe the Regulated Area beginning at
the point farthest away from the negative air filtration units using cotton rags or lint
free paper towels. Rags and towels shall be disposed of after each use. Workers
should avoid the use of dirty rags to insure proper cleaning of surfaces. Mop the
entire floor with a clean mop head and amended water. Water shall be changed
frequently

Once the Regulated Area surfaces have dried, the Project Monitor shall perform a
thorough post abatement visual inspection. The Project Monitor will visually inspect
the Regulated Area and the surrounding Control Area to determine that the Contractor
has sufficiently decontaminated and removed any dust that might contain PCBs. All
surfaces within the Regulated Area, including but not limited to ledges, beams, and
hidden locations shall be inspected for visible residue. Evidence of dust
contamination that would be indicative of PCB contamination identified during this
inspection will necessitate further cleaning as heretofore specified. The area shall be
re-cleaned at the Contractor's expense, until the standard of cleaning is achieved.

Once the area has received a satisfactory post-abatement visual inspection, any
equipment, tools or materials not required for completion of the work, shall be
removed by the Contractor from the Regulated Area. Negative air filtration devices
shall remain in place and operating for the remainder of the clean-up operation.

3.13 Phased PCB Abatement Procedures

Should the potential exist for an unsafe condition to be produced by removing PCB
contaminated building materials prior to removing clean materials, then the
Contractor shall notify the Owner and the PCB Engineer and Project Monitor of such
concerns and mitigate potentially unsafe conditions.
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Should PCB contaminated building material need to remain to prevent an unsafe
situation, the PCB Engineer shall collect the required verification samples prior to the
performance of any demolition in the area. The Contractor shall then physically
demark the line of clean building materials as determined by the verification sampling
on the structure by painting or otherwise marking the structure so that it is clearly
visible.

Once the area is marked, the Contractor may remove clean building materials as
described elsewhere in the Contract Document. After the clean building materials
have been removed to the marked line, PCB Contaminated building materials shall be
abated according to the procedures stated in section 3.12 of this specification.

3.14 Post-Abatement Reoccupancy Procedures

The Project Monitor shall collect verification samples as per the EPA Region 1
Standard Operating Procedure for Sampling Concrete at the frequency specified in
the approved PCB Site Remedial Plan. The verification samples will be analyzed for
PCBs using EPA Methods 3540 and 8082. Analysis of verification samples will be
expedited but the Contractor shall expect 48 to 72 hours (these hours do not include
weekend and/or holiday hours) delay until analytical results are available.

Federally and Non-federally Regulated PCB Waste (demolition/renovation areas): In
areas where PCB Wastes have been removed along with the associated building
materials, the remedial standard to be achieved by all verification samples is <1
mg/kg total PCBs. If this standard is achieved then additional reoccupancy work will
be performed. If the remedial standard is exceeded, the Contractor shall be instructed
to remove additional building materials as instructed by the Project Monitor.

Non-federally Regulated PCB Waste (non-demolition areas): Work involving non-
federally regulated PCB waste in non-demolition/renovation areas, shall be scheduled
during school vacations, when school is not in session. Such work shall be started
and completed within such schedule. Work shall be completed at least ten (10) days
prior to students returning to school. In non-demolition/renovation areas, non-
federally regulated PCB-containing caulks and/or glazing shall be removed and the
associated building materials shall be cleaned in accordance with these Specifications
and left in place. The remedial standard to be achieved by the verification samples
collected from the associated building materials is <1 mg/kg total PCBs. If this
standard is achieved in the building materials left in place, then additional
reoccupancy work will be performed. If this standard is not achieved, then an
encapsulant shall be applied by the Contractor to the area where the caulk and glazing
were in contact with building materials and after the encapsulant has cured, new caulk
or glazing shall be applied by the Contractor.

Following the collection and analysis of verification samples indicating that

remediation goals have been achieved or the encapsulation of other materials, the
Project Monitor shall collect wipe samples of surfaces within the Containment Area

Addendum #4



SECTION 028215
ABATEMENT OF PCB CONTAMINATED BUILDING MATERIALS
Page 15 of 20

to determine if the decontamination performed by the Contractor has been sufficient
to remove potentially PCB containing dust. The PCB Engineer shall obtain expedited
analyses of these samples from an outside laboratory, but the Contractor shall expect
48 to 72 hours (these hours do not include weekend and/or holiday hours) delay until
analytical results are available. The PCB Engineer shall instruct the Contractor to
perform additional decontamination if wipe sample results are >1.0 ug/100 cm?2.
Areas which do not comply shall continue to be cleaned by and at the Contractors
expense, until the specified Standard of Cleaning is achieved as evidenced by results
of wipe testing. When the Regulated Area passes the re-occupancy clearance,
controls established by these Specifications may be removed. ‘

Wipe sampling will not begin until after the area has received an acceptable post
abatement visual inspection and verification sample results indicate compliance with
remedial standards.

Analysis shall follow the requirements of EPA Methods 3540 and 8082.

Each homogeneous Regulated Area which does not meet the clearance criteria shail
be thoroughly recleaned using HEPA vacuuming and/or wet cleaning, with the
negative pressure ventilation system in operation. New samples shall be collected in
the Regulated Area. The process shall be repeated until the Regulated Area passes
the test, with the cost of repeat sampling being borne entirely by the Contractor.

For a PCB Waste abatement project with more than one homogeneous Regulated
Area, the release criterion shall be applied independently to each Regulated Area.

These clearance sampling procedures shall be implemented for both interior and
exterior NPE work areas. '

3.15 Post Abatement Work Area Deregulation

The Contractor shall remove all remaining polyethylene, including critical barriers,
and airlocks with the negative air filtration devices in operation. HEPA vacuum
and/or wet wipe any visible residue which is uncovered during this process. All
waste generated during this disassembly process shall be discarded as PCB Bulk
Product Waste.

A final visual inspection of the work area shall be conducted by the PCB Engineer
and the Project Monitor to ensure that all visible accumulations of PCB Waste
materials have been removed and that no equipment or materials associated with the
abatement work remain.

The Contractor shall restore all work areas and auxiliary areas utilized during work to
conditions equal to or better than original. Any damage caused during the
performance of the work activity shall be repaired by the Contractor at no additional
expense to the Owner.
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3.16  Encapsulation Procedures

The contractor shall encapsulate building materials located in areas where
renovation/demolition is not being performed as indicated on the Contract Drawings
and these Specifications with an elastomeric, crack bridging, anti-carbonation,
protective coating to be applied as the encapsulant. Following completion of
encapsulant application, including cure time, the Contractor shall reinstall caulk as
per and meeting the specifications contained within Section 079200 — Joint Sealants.

The Contractor shall install materials in accordance with all safety and weather
conditions required by manufacturer or as modified by applicable rules and
regulations of local, state and federal authorities having jurisdiction.  Consult
Material Safety Data Sheets for complete handling recommendations.

All encapsulant materials shall be delivered in original, unopened containers with the
manufacturer's name, labels, product identification, and batch numbers. Damaged
material shall be removed from the site immediately. All materials shall be stored off
the ground and protect from rain, freezing or excessive heat until ready for use.

The Contractor shall not apply material if it is raining or snowing or if such
conditions appear to be imminent. Minimum application temperature are 45°F (7°C)
and rising. Precautions shall be taken by the Contractor to avoid damage to any
surface near the work zone due to mixing and handling of the specified material.

The encapsulant shall be Sikagard 550W (or 670W) Elastocolor, as manufactured by
Sika Corporation, 1682 Marion Williamsport Road, Marion, Ohio, or equivalent. The
Contractor shall provide submittals for the encapsulant to be used prior to bringing
the materials onsite for use. :

Elastomeric Acrylic Coating shall be one hundred percent (100%) Acrylic Emulsion
with the following properties:

3.16.1 Water vapor permeable

3.16.2 Can bridge dynamically moving cracks

3.16.3 Crack bridging properties maintained at low temperatures
3.16.4 The material shall be resistant to dirt pick-up and mildew
3.16.5 Pot Life: indefinite

3.16.6 Tack Free Time 6 Hours @ 73°F, 50% Relative Humidity. Final Cure <24
Hours

3.16.7 Carbon Dioxide Diffusion: pCO2 214,000 Carbon Dioxide Diffusion
Resistance at 16 mils (400 microns)

3.16.8 SACO2 = 299 ft. (equivalent air thickness) i.e. Approx. 9-in. of standard
concrete cover.
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3.16.9 Water Vapor Diffusion: pH20 2,146 Water Vapor Diffusion Resistance at
16 mils SdH20 = 2.6 ft. (0.8m)

3.16.10  Moisture Vapor permeability (ASTM E96) 14.5 perms

3.16.11  Tensile Properties (ASTM D-412 Modified)

3.16.12 7 day-Tensile strength 190 psi (1.3 MPa) - Elongation at break 820% -
340% @ O°F (-18°C)

3.16.13  Crack Bridging (at 16 mils = 400 microns DFT

3.16.14  Static (at —4°F/-20°C) 30 mils (0.75mm)

3.16.15  Dynamic>1000 cycles (at ~4°F/-20°C) 12 mils (0.30mm)

3.16.16  Resistance to wind driven rain (TT-C-555B): No passage of water through
coating

3.16.17 Weathering (ASTM G-23) 10,000 hours excellent, no chalking or
cracking.

3.16.18  Solids Content: by weight — 62% by volume — 55%
3.16.19  Flame Spread and Smoke Development (ASTM E-84-94)
3.1620  Flame Spread 5 Smoke Development 5 Class Rating A

Note: Tests above were performed with the material and curing conditions @ 71°F — 75°F and
45-55% relative humidity.

Building substrate to which the encapsulant coating is to be applied must be clean,
sound, and free of surface contaminants. Remove dust, laitance, grease, oils, curing
compounds, form release agents and all foreign particles by mechanical means.
Substrate shall be in accordance with ICRI Guideline No. 03732 for coatings and fall
within CSP1 to CSP3.

The Contractor shall stir materials to ensure uniformity using a low speed (400-600
rpm) drill and paddle. To minimize color variation, blend two batches of material.
For small defects and cracks the Contractor shall apply Surface Filler by “Brush
Grade” encapsulant generously over the center of the cracks. The Contractor shall
feather material over a two-inch wide area and allow a minimum 24 hours to cure
before overcoating. For large defects and cracks (cracks >20mils) the Contractor
shall blow out the cut with oil-free compressed air and fill the crack with joint sealant
conforming to specifications allowing for a small crest to remain as this will
compensate for any shrinkage that might occur.  The Contractor shall allow 24
hours-minimum cure before over coating with encapsulant.

For the final coating application, the Contractor shall apply by brush or roller over the
entire area to be encapsulated by moving in one direction. The Contractor shall apply
a minimum of two coats. Each coat should be applied at a rate not to exceed 100 sq.
ft. per gallon. The total dry film thickness shall be minimum 8 - 10 dry mils per coat.
Allow a minimum of 2 hours prior to re-coating. When applying the coating, never
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stop the application until the entire surface has been coated. Always stop application
at an edge, comer, or joint.

3.17 Waste Disposal

If the Contractor chooses 1o store soil onsite prior to transport offsite for disposal, the
Contractor shall construct a secured Waste Storage Area at a location agreed to by the
Contractor and the PCB Engineer within contract limit lines. The contract limit lines
are 10 be secured as described elsewhere in these specifications and entry shall be
limited to Contractor Personnel only. The Waste Storage Area shall enclose all
Suitable Waste Storage Containers actively in use with temporary fencing. The fence
shall be marked with a Large My, mark as specified in 40 CFR Part 761 Subpart C.

Unless otherwise specified by the Owner, all removed materials and debris resulting
from execution of this work shall become the responsibility of the Contractor and
removed from the premises. Materials not scheduled for reuse shall be removed from
the site and disposed of in accordance with all applicable Federal, State and Local
requirements.

Waste removal dumpsters and cargo areas of transport vehicles shall be lined with a
layer of six (6) mil polyethylene sheeting to prevent contamination from leaking or
spilled containers. Floor sheeting shall be installed first, and shall be extended up
sidewalls 12-inches. Wall sheeting shall overlap floor sheeting 24-inches and shall be
taped into place. A single liner may be employed as long as it entirely covers the
interior of the waste container.

All containers used to transport PCB Waste for disposal must be marked with a Large
ML mark as specified in 40 CFR Part 761 Subpart C. The signs must be posted so
that they are plainly visible.

Ensure all waste containers (bags, etc.) are properly packed, sealed and labeled with
USEPA and USDOT shipping labels. For each shipment of PCB Waste, the
Contractor shall complete a PCB waste shipment manifest.

Authorized representatives signing waste shipment records on behalf of the generator
must have USDOT Shipper Certification training in accordance with HMR 49 CFR
Parts 171-180.

Transport vehicles hauling PCB Waste shall have appropriate USDOT placards
visible on all four (4) sides of the vehicle.

The Contractor shall dispose of PCB Waste at a TSCA-permitted facility.
Any PCB Waste materials which also contain other hazardous contaminants shall be

disposed of in accordance with the EPA’s Resource Conservation and Recovery Act
(RCRA), CTDEP and ConnDOT requirements. Materials may be required to be
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stored on-site and tested by the Project Monitor to determine proper waste disposal
requirements.

3.18 Decontamination

The Contractor shall decontaminate all moveable equipment that contact PCB
Wastes in accordance with the procedures specified in §761.79(c). The Contractor
shall not remove any equipment from the Contaminant Zone until it has been properly
decontaminated. '

Specifically, the Contractor shall employ double wash/rinse procedures as specified
in 40 CFR Part 761 Subpart S or swab non-porous surfaces that have contacted PCB
wastes with a solvent as specified in §761.79(c)2)(1). The Contractor shall segregate
all liquid waste streams and be responsible for characterizing these wastes for
disposal purposes. Solid wastes generated during decontamination shall be stored for
disposal with the other PCB wastes generated during remediation activities.

The PCB Engineer shall be responsible for ensuring that decontamination procedures
are followed and that wastes are appropriately characterized and disposed of properly.

3.19  Project Closeout Data:

Provide the Owner and PCB Engineer, within 30 days after PCB Waste has been
disposed of, a compliance package; which shall include, but not be limited to, the
following:

3.19.1 Site Supervisor job log;
3.19.2 Completed waste shipment records.

The Contractor shall submit the original completed waste shipment records to the
PCB Engineer.

3.20 Method of Measurement:

No measurement will be made for the abatement work in this Section. The completed
work shall be paid as a lump sum. The lump sum bid price for PCB abatement shall
include the specialty services of the PCB Removal Contractor including: labor,
materials, equipment, insurance, permits, notifications, submittals, personal air
sampling, personal protection equipment, temporary enclosures, utility costs,
incidentals, fees and labor incidental to the removal of PCB Wastes, including close
out documentation.

Measurement for payment for waste disposal will be on a per ton basis. The unit
price for PCB Bulk Product Waste Disposal shall include providing adequate
containers for storage of PCB wastes until they are removed from the site and the
transport and disposal of these materials at a TSCA-permitted facility. Payment for
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the disposal of PCB Bulk Product Waste disposal shall be made when the Contractor
submits manifests with the mass of waste disposed and signed by the receiving
facility and the Certificates of Disposal provided by the waste disposal facility for
each manifested load to the Engineer. Once the manifest and Certificate of Disposal
has been received, the Owner shall make payment to the Contractor.

Deducts from payment for containments without negative pressure will be made on a
per containment basis. The deduct cost shall account for construction of containment
as described in this section without the negative pressure generating air handling units
and HEPA filtration of discharge air.

Pay Item Pay Unit
PCB Abatement Lump Sum
PCB Waste Disposal Per Ton

Unit Price Schedule — Additional or Reduced PCB Abatement

This schedule applies only to items beyond the scope specified in the Contract Documents or if
there is a reduction in the scope of work or the requirements of the work. Costs associated with
the use of unit price items is inclusive of all labor, equipment, materials, and overhead and profit.

Item Item Description Unit Add/Deduct Cost
Containment Area — Set up of containment area
1 (up to 400 square feet area) as described in EA $1,300

these specifications.

Containment Area - Set up of containment area
(up to 400 square feet area) as described in

2 these specifications except for installation of EA $1,100
equipment used to create and maintain negative
pressure.

PCB Contaminated caulk abatement with
3 removal of 6” of building materials on either LF $4.73
side of the caulked joint.

PCB Contaminated caulk abatement with

4 removal of 12” of building materials on either LF $8.78
side of the caulked joint
5 PCB Contaminated caulk abatement with no IF $3.15

removal of building materials

6 Removal of door and contaminated caulk EA $125
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SECTION 072600 - SURFACE APPLIED VAPOR REDUCTION SYSTEMS
PART 1 - GENERAL
1.1 SECTION INCLUDES
A, Fumish all labor, materials, tools and equipment as necessary to perform installation of a
surface applied moisture mitigation system (vapor retarder) on new and existing concrete
slabs free of oil contamination or previously treated with a sealer, as shown on drawings
and/or as specified in this section.
B. Repairs and preparation of concrete floors.
C. Related Sections:
1. See section 012000 Contract Considerations.
2. See section 033000 Cast-in-Place Concrete.
3. See section 096400 Wood Flooring.
4. See section 096500 Resilient Flooring.
5. See section 096723 Resinous Flooring.
1.2 REFERENCES
A. ASTM F 1869 - Standard Test Method for Measuring Moisture Vapor FEmission Rate of
Concrete Subfloor Using Anhydrous Caleium Chloride; 1998.
B. ASTM E 1907 — Standard Practices for Determining Moisture-Related Acceptability of
Conctete Floors to Receive Moisture-Sensitive Finishes; 1997.
C. ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials; 1995,
D. ASTM D 4541 B - Pull-Off Strength of Coatings; 1995, Modified.
1.3 SUBMITTALS
A. Product Data:
1. Submit manufacturer's literature and installation instructions for each product.
2. Test data: Submit independent testing laboratory data for product, evidencing:
a. up to 97% reduction of water vapor transmission (tested as per
ASTM E 96-95).
b. product is insensitive to alkaline environment up to pH 14 (tested
as per ASTM D 1308).
3. Submit manufacturers sample warrantee.
1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:
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I Company specializing in manufacturing products specified in this Section with
minimum 5 years documented experience.
B. Installer Qualifications:
i. Acceptable to manufacturer with documented experience on at Jeast 3 projects of

similar nature in past 5 years and/or training provided by the product manufacturer.

DELIVERY, STORAGE AND HANDLING

A. Deliver and store in a dry, well ventilated area at minimum 50 deg F (10 deg C) and
maximum 90 deg F (32 deg C).

B. Deliver materials in manufacturer's unopened containers fully identified with brand, type,
grade, class and all other qualifying information. Provide Material Safety Data Sheets for each
product.

SYSTEM REQUIREMENTS

A Coordinate floor sealing installation with other trades.

B. Provide materials and accessories in timely manner so as not to delay Work.

PROJECT CONDITIONS

A. Maintain surfaces to be sealed and surrounding air temperature at not less than 50 deg F (10
deg C).

B. Exercise caution when temperatures exceed 90 deg F (32 deg C).

WARRANTY

A. Special Warranty: Manufacturer's standard form, in which manufacturer agrees to repair or

replace components of the flooring system, including the finish floor covering, that fail in
materials or workmanship due to vapor transmission for five (5) years.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

A. Available Products For All Locations Indicated Unless Otherwise Specified: Subject to
compliance with requirements, products that may be incorporated into the Work include, but
are not limited to, the following:

a. Vaportight Coat SG-2 by Aquafin, Inc.
b. Koester VAP 1 pH by Koester American Corporation.
c. MoistureBloc Universal by Vexcon Chemicals, Inc.
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Available Products for Resinous Flooring Locations: Subject to compliance with
requirements, products that may be incorporated into the Work include, but are not limited to,
the following:

a. Vaportight Coat SG-3 by Aquafin, Inc.

b. Koester VAP 1 2000 by Koester American Corporation.

¢. MoistureBloc Emulsion Vapor Reduction System by Vexcon Chemicals, Inc.

MATERIALS

A.

Moisture Vapor Emission Reduction Control System (concrete floor sealer) For All Locations
Indicated Unless Otherwise Specified: A 100% solids, solvent free, moisture tolerant, high
density, low odor, chemically enhanced epoxy based product which must reduce vapor
emissions (MVER) to 3 Ibs/24 hrs*1000 SF or less and be compatible with floor finishes and
adhesives approved by the manufacturer. Characteristics:

1. Permeance: (ASTM E-96) - <1.0 perm
2. Alkaline Resistance: (ASTM D-1308) up to pH 14

Moisture Vapor Emission Reduction Control System (concrete floor sealer) For Resinous
Flooring Locations: A 100% solids, solvent free, moisture tolerant, high density, low odor,
chemically enhanced epoxy based product which must reduce vapor emissions (MVER) to 3
Ibs/24 hrs*1000 SF or less and be compatible with floor finishes and adhesives approved by
the manufacturer. Characteristics:

1. Permeance: (ASTM E-96) <0.5 perm
2. Alkaline Resistance: (ASTM D-1308) up to pH 14

PART 3 - EXECUTION

3.1

32

EXAMINATION

A.

Examine all construction substrates and conditions under which concrete floor sealer material
is o be installed. Do not proceed with the concrete floor sealer installation until unsatisfactory
conditions are corrected.

B. Assure that surfaces to be treated do not contain any kind of sealer or organic compounds.
C. Anhydrous Calcium Chloride Testing as per ASTM F-1869:

1. Before installation of concrete floor sealer: use tests carried out by Architect/Engineer
during study phase, and confirm by testing through installer or independent laboratory
prior to installation of concrete {loor sealer.

PREPARATION
A. Protect adjacent surfaces not designated to receive concrete floor sealer.
B. Substrate preparation:
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1. Remove existing floor coverings, coatings and adhesives down to bare concrete, curing
compounds, efflorescence, dust, grease, laitance, etc. with steel shot blasting, abrasive
(sand) blasting or grinding using a diamond cup blade. Acid etching is not allowed.

2 Assure that all slabs have surface profile ICRI CSP 3 - 5 (ICRI, Des Plaines, IL,
Guideline No. 03732.) for mechanical bond (i.e. medium grit sandpaper). Smooth
surfaces are not acceptable, they must be shot blasted.

3. Burn off reinforcing fibers and collect and vacuum remains.

4. Repair defective areas such as honeycombs, cracks or other defects with a suitable
repairing or manufacturer recommended mortar.

5. Treat saw cut and expansion joints as per manufacturer’s application guideline.

6. Install cementitious underlayment, leveling mortars, flash patching, on top of surface
applied concrete floor sealer.

7. Carefully rinse or pre-dampen several times all the surfaces to be treated with clean water,
leave no standing water.

33 INSTALLATION
A. Mix concrete floor sealer material in proportions recommended by manufacturer.

B. Apply concrete floor sealer material in quantities as per manufacturer's specifications and
recommendations.

1. Apply in one coat at specified rate.

2. Apply using non-shed synthetic roller or notched squeegee to the still moist substrate, and
carefully scrub it into the pores with a long handled scrub brush. Follow with a non-shed
synthetic roller to achieve a uniform coverage.

C. Where specified install leveling course as per manufacturer’s specifications and recommendations.

D. Where specified install floor covering as per manufacturer’s specifications and recommendations.

3.4 ACCEPTANCE

A. Remove left over materials and any foreign material resulting from the work from the site.
B. Clean adjacent surfaces and materials.
END OF SECTION 072600
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC
PART I - GENERAL

1.1 RELATED DOCUMENTS

A. ‘Dll'awings and general provisions of the Contract, including General and Supplementary
" Conditions and Division 01 Specification Sections, apply to this Section.

B.  The following sections constitute related work:

Section 019113 - Commissioning for additional work associated with this section.
_ Section 23 — General Provisions ‘
_ Section 23 — Meters and Gages.
Section 23 - Condensing Boilers
Section 23 — Rotary Air Cooled Screw Chillers
Section 23- Laboratory Airflow Controls
Section 23 - Air Distribution
Section 23 — Enclosed Controllers
. Section 23 - Testing, Adjusting, and Balancing
10.  Section 26 — Common Work Results for Electrical
11.  Section 26 - Wiring Methods
12.  Section 26 - Electrical Power (Uninterruptible Power Supplies,)
13.  Section 26 - Low-Voltage Distribution
14.  Section 26 — Lighting |

€t
Rl B

1.2 DESCRIPTION

A. The control system and work shall be an extension of the existing Automated Logic DDC
control system. The existing system must be maintained fully functional throughout the
construction to maintain service to existing areas of the building not being renovated.
Automated Logic vendor shall provide ALL required hardware, software, equipment,
programming, wiring, power, etc for a fully functional and complete operational system.

B.  General: The control system shall consist of a high-speed, peer-to-peer network of DDC
controllers and a web-based operator interface. Depict each mechanical system and building
floor plan by a point-and-click graphic. A web server with a network interface card shall gather
data from this system and generate web pages accessible through a conventional web browser
on each PC connected to the network. Operators shall be able to perform all normal operator
functions through the web browser interface.

C.  The system shall directly control HVAC equipment as specified in Sequences of Operation.
Each zone controller shall provide occupied and unoccupied modes of operation by individual
zone. Furnish energy conservation features such as optimal start and stop, night setback,
request-based logic, and demand level adjustment of setpoints as specified.

D.  Provide for future system expansion to include monitoring of occupant card access, fire alarm,
and lighting control systems. Provide general monitoring of alarms and control of respective
systems under current project as specified in sequence of operations.
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E.  System shall use the BACnet protocol for communication to the operator workstation or web
server and for communication between control modules. Schedules, setpoints, trends, and
alarms specified in Section 4 Sequences of Operation shall be BACnet objects.
F. The web based system shall be accessible remotely through internet by anyone who has been
granted access permission.
13 PRE-SUBMITTAL CONFERENCE
A. Control contractor shall arrange a meeting with the engineer and commissioning agent to review
sequence of operation prior to submission to engineer to address questions and interpretations of

the sequences and control specifications prior to shop drawing submission. Submissions done
without prior meeting shall be returned NOT REVIEWED.

-

i4  DEFINITIONS.
A. DDC: Direct digital control.
B.  TO: Input/output.

C. LonWorks: A control network technology platform for designing and implementing
interoperable control devices and networks.

D.  MS/TP: Master slave/token passing.
E.  PC: Personal computer.
F.  PID: Proportional plus integral plus derivative.

G. RTD: Resistance temperature detector.

1.5 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A.  Section 23 - Heating and cooling piping:

I. Control valves
2. Flowmeters
3. Flow switches
4. Press and temp sensor wells & sockets
5. Temp sensor wells and sockets
B. Section 23 - Duct accessories:
1. Airflow stations
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2. Automated dampers

3. Terminal unit controls

1.6 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION

B. None

1.7 PRODUCTS NOT FURNiSHED OR INSTALLED BUT INTEGRATED WITH THE WORK
' OF THIS SECTION : -

A, General:

1.+ Coordination Meeting: The Installer furnishing the DDC network shall meet with the
Installer(s) furnishing each of the following products to coordinate details of the interface
between these products and the DDC network. The Owner or his designated
representative shall be present at this meeting. Fach Installer shall provide the Owner and
all other Installers with details of the proposed interface including PICS for BACnet
equipment, hardware and software identifiers for the interface points, network identifiers,
wiring requirements, communication speeds, and required network accessories. The
purpose of this meeting shall be to insure there are no unresolved issues regarding the
integration of these products into the DDC network. Submittals for these products shall
not be approved prior to the completion of this meeting.

B.  Section 01 ~ Building Systems Commissioning 019113 for commissioning requirements that
apply to this section.

C. Section 23 - Heat boilers and accessories:

| Boiler controls: The boiler vendor shall furnish boilers with an interface to the control
and monitoring points specified in Section 230993. These specified points shall be the
minimum acceptable interface to the boiler. The connection to these points shall be by
one of the following methods: (a) Hardwired connection such as relay, 0-10VDC, or 4-
20mA. (b) BACnet/IP network connection. (c) BACnet over ARCNET network
connection. (d) BACnet MS/TP network connection.

D.  Section 23 - Refrigeration equipment:

1. Chiller controls: The chiller vendor shall furnish chillers with an interface to the control
and monitoring points specified in Section 230993. These specified points shall be the
minimum acceptable interface to the chiller. The connection to these points shall be by
one of the following methods:(a) Hardwired conmection such as relay, 0-10VDC, or 4~
20mA. (b) BACnet/IP network connection. () BACnet over ARCNET network
connection. (d) BACnet MS/TP network connection. (e) Lon Communication Card

E. Section 23 — Enclosed Controllers:

1. Variable frequency drives: The variable frequency drive (VFD) vendor shall furnish
VFDs with an interface to the control and monitoring points specified in this section,
Appendix A. These specified points shall be the minimum acceptable interface to the
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VED. The connection to these points shall be by one of the following methods: (a)
Hardwired connection such as relay, 0-10VDC, or 4-20mA. (b) BACnet/IP network
connection, (¢) BACnet over ARCNET network connection. (d) BACnet MS/TP network
connection.

Communications with Third Party Equipment:
1. Any additional integral control systems included with the products integrated with the

work of this section shall be furnished with a BACnet interface for integration into the
Direct Digital Control System described in this section.

APPROVED CONTROL SYSTEMS

The following are the ONLY approved control system suppliers, manufacturers, and product
lines:

Manufactarer

Automated Logic Corporation

The specification as provided is written around Automated Logic.

Control systems shall comply with the terms of this specification.

1. The Contractor shall use only operator workstation software, controller software, custom
application programming language, and controllers from the corresponding manufacturer
and product line unless Owner approves use of multiple manufactorers.

QUALITY ASSURANCE

Installer and Manufacturer Qualifications

1. Instailer shall have an established working relationship with Control System Manufactur-
er.

2. Installer shall have successfully completed Control System Manufacturer's control system
training. Upon request, Installer shall present record of completed training including
course outlines.

CODES AND STANDARDS

Work, materials, and equipment shall comply with the most restrictive of local, state, and
federal authorities' codes and ordinances or these plans and specifications. As a minimum, the
installation shall comply with current editions in effect 30 days prior to receipt of bids of the
following codes:

1. National Electric Code (NEC)
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2. International Building Code (IBC)

Section 719 Duets and Air Transfer Openings
Section 907 Fire Alarm and Detection Systems
Section 909 Smoke Control Systems

Chapter 28 Mechanical

aooe

i

International Mechanical Code (IMC)
4. ANSI/ASHRAE 135-2004: Data Communication Protocol for Building Automation and
Control Systems (BACNET)

1.11 SYSTEM PERFORMANCE

A.  Performance Standards. System shall conform to the following minimum standards over
network connections. Systems shall be tested using manufacturer's recommended hardware and
software for operator workstation (server and browser for web-based systems).

i Graphic Display. A graphic with 20 dynamic points shall display with current data within
10 sec.

2. Graphic Refresh. A graphic with 20 dynamic points shall update with current data within
8 sec. and shall automatically refresh every 15 sec.

3. Configuration and Tuning Screens. Screens used for configuring, calibrating, or funing
points, PID loops, and similar control logic shall automatically refresh within 6 sec.

4. Object Command. Devices shall react to command of a binary object within 2 sec.
Devices shall begin reacting to command of an analog object within 2 sec.

5. Alarm Response Time. An object that goes into alarm shall be annunciated at the
workstation within 15 sec,

6.  Program Execution Frequency. Custom and standard applications shall be capable of

running as often as once every 5 sec. Select execution times consistent with the
mechanical process under control.

7. Performance. Programmable controllers shall be able to completely execute DDC PID
control loops at a frequency adjustable down to once per sec. Select execution times
consistent with the mechanical process under control.

8. Multiple Alarm Annunciation. Each workstation on the network shall receive alarms
within 5 sec of other workstations.

0. Reporting Accuracy. System shall report values with minimum end-to-end accuracy
listed in Table 1.

10.  Control Stability and Accuracy. Control loops shall maintain measured variable at
setpoint within tolerances listed in Table 2.

Table 1

Reporting Accuracy

Measured Variable Reported Accuracy
Space Temperature :+0.5°C (=1°F)
{Ducted Air +0.5°C (+1°F)
Outside Air +1.0°C (£2°F)

Dew Point +1.5°C (£3°F)
Water Temperature 40.5°C (£1°F)
Delta-T £0.15°C (£0.25°F)
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Table 1
Reporting Accuracy
Measured Variable Reported Accuracy
Relative Humidity 5% RH
Water Flow +2% of full scale

Airflow (terminal)

+10% of full scale (see Note 1)

Airflow (measuring stations)

5% of full scale

Airflow (pressurized spaces)

+3% of full scale

Air Pressure (ducts)

+25 Pa (0.1 in. w.g.)

Air Pressure (space)

3 Pa (£0.01 in. w.g.)

‘Water Pressure 2% of full scale (see Note 2)
Electrical (A, V, W, Power Factor) +1% of reading (see Note 3)
Carbon Monoxide (CO) +5% of reading
Carbon Dioxide (COy) +50 ppm
Note 1: Accuracy applies to 10% - 100% of scale
Note 2: For both absolute and differential pressure
Note 3: Not including utility-supplied meters
Table 2
Control Stability and Accuracy
|Controlled Variable Control Accuracy Range of Medium
. +50 Pa (0.2 in. w.g.) 0-1.5 kPa (0-6 in. w.g.)
Air Pressure 53 Pa (£0.01 in. w.g.) 25 1025 Pa (0.1 t0 0.1 in. w.g)
Airflow +10% of full scale
Space Temperature +1.0°C (£2.0°T)
" |Duct Temperature i:1.5°C (+3°F)
Humidity 5% RH
. 10 kPa (1.5 psi) MPa (1-150 psi)
Fluid Pressure 1250 Pa (£1.0in. wg)  |0-12.5 kPa (0-50 in. w.g.) differential

1.12 SUBMITTALS

A.  Product Submittal Requirements: Meet requirements of Section 01600 on Shop Drawings,
Product Data, and Samples. Provide six copies of shop drawings and other submittals on
hardware, software, and equipment to be installed or furnished. Begin no work until submittals
have been approved for conformity with design intent. Provide drawings as AutoCAD 2006 (or
newer) compatible files on magnetic or optical disk (file format: .DWG, DXF, .VSD, or
comparable) and 3 prints of each drawing on 11" x 17" paper. When manufacturer's cutsheets
apply to a product series rather than a specific product, clearly indicate applicable data by
highlighting or by other means. Clearly reference covered specification and drawing on each
submittal. General catalogs shall not be accepted as cutsheets to fulfill submittal requirements.
Select and show submittal quantities appropriate to scope of work. Submittal approval does not
relieve Contractor of responsibility to supply sufficient quantities to complete work. Provide
submittals within 12 weeks of contract award on the following:

1. Direct Digital Control System Hardware
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Complete bill of materials indicating quantity, manufacturer, model number, and
relevant technical data of equipment to be used.

Manufacturer's description and technical data such as performance curves, product
specifications, and installation and maintenance instructions for items listed below
and for relevant items not listed below:

1)
2)
3)
4)
2)
6)
7
8)
9)
10)
D

Direct digital controllers (controller panels)
Transducers and tfransmitters
Sensors (include accuracy data)
Actuators

Valves

Relays and switches

Control panels

Power supplies

Batteries

Operator interface equipment
Wiring

Wiring diagrams and layouts for each control panel. Show termination numbers.

a.
b.

Floor plan schematic diagrams indicating field sensor and controller locations.
Riser diagrams showing control network layout, communication protocol, and wire

types.

Central System Hardware and Software

a.

b.

C.

d.

Complete bill of material indicating quantity, manufacturer, model number, and
relevant technical data of equipment vsed.

Manufacturer's description and technical data such as product specifications and
installation and maintenance instructions for items listed below and for relevant
items furnished under this contract not listed below:

1)
2)
3)
4)
3)
6)
7
8)
9)
10)

Central Processing Unit (CPU) or web server

Monitors

Keyboards

Power supplies

Battery backups

Interface equipment between CPU or server and control panels
Operating System software

Operator interface software

Color graphic software

Third-party software

Schematic diagrams of control, communication, and power wiring for central
system installation. Show interface wiring to control system.
Network riser diagrams of wiring between central control unit and control panels.

Controlled Systems

a.

Riser diagrams showing control network layout, communication protocol, and wire

types.
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b.  Schematic diagram of each comtrolled system. Label control points with point
names. Graphically show locations of control elements.

c. Schematic wiring diagram of each controlled system. Label control elements and
terminals. Where a control element is also shown on control system schematic, use
the same name.

d. Instrumentation list (Bill of Materials) for each controlled system. List each control
system element in a table. Show element name, type of device, manufacturer,
model number, and product data sheet number.

e. Complete description of control system operation including sequences of
operation. Include and reference schematic diagram of controlled system. List VO
points and software points specified in Section 230993. Indicate alarmed and
trended points.

Description of process, report formats, and checklists to be used in Article 3.16 (Control
System Demonstration and Acceptance).
BAChet Protocol Implementation Conformance Statement (PICS) for each submitted
type of controller and operator interface.

B. Schedules

I.

Schedule of work provided within one month of contract award, indicating:

Intended sequence of work items

Start date of each work item

Duratjon of each work item

Planned delivery dates for ordered material and equipment and expected lead times
Milestones indicating possible restraints on work by other trades or situations

oo ow

Monthly written status reports indicating work completed and revisions to expected
delivery dates. Include updated schedule of work.

C.  Project Record Documents. Submit three copies of record (as-built) documents upon completion
of installation for approval prior to final completion. Submittal shall consist of:

1.

Addendum #4

Project Record Drawings. As-built versions of submittal shop drawings provided as
AutoCAD 2006 (or newer) compatible files on magnetic or optical disk (file format:
DWG, .DXF, .VSD, or comparable) and 6 prints of each drawing on 11" x 17" paper.
Testing and Commissioning Reports and Checklists. Completed versions of reports,
checklists, and trend logs used to meet requirements of Article 3.16 (Control System
Demonstration and Acceptance).

Operation and Maintenance (O&M) Manual. Printed, electronic, or online help
documentation of the following:

a. As-built versions of submittal product data.

b, Names, addresses, and telephone numbers of installing contractors and service
representatives for equipment and control systems.

c. Operator's manual with procedures for operating contro] systems: logging on and

off, handling alarms, producing point reports, trending data, overriding computer
control, and changing setpoints and variables.

d.  Programming manual or set of manuals with description of programming language
and syntax, of statements for algorithms and calculations used, of point database
creation and modification, of program creation and modification, and of editor use.

PROJECT NO. BI-RT-843



SECTION 230900
INSTRUMENTATION AND CONTROL FOR HVAC
PAGE 9 OF 66

e. Engineering, installation, and maintenance manual or set of manuals that explains
how to design and install new points, panels, and other hardware; how to perform
preventive maintenance and calibration; how to debug hardware problems; and
how to repair or replace hardware.

f. Documentation of programs created using custom programming language
including setpoints, tuning parameters, and object database. Electronic copies of
programs shall meet this requirement if control logic, setpoints, tuning parameters,
and objects can be viewed using furnished programming tools.

g Graphic files, programs, and database on magnetic or optical media.

h.  List of recommended spare parts with part numbers and suppliers.

i Complete original-issue documentation, installation, and maintenance information
for furnished third-party hardware including computer equipment and sensors.

J- Complete original-issue copies of furnished software, including operating systems,
custom programming language, operator workstation or web server software, and
graphics software.

k. Licenses, guarantees, and warranty documents for equipment and systems.

[a—
.

Recommended preventive maintenance procedures for system components,
including schedule of tasks such as inspection, cleaning, and calibration; time
between tasks; and task descriptions.

D.  Training Materials: Provide course outline and materials for each class at least six weeks before
first class. Training shall be furnished via instructor-led sessions, computer-based training, or
web-based training. Engineer will modify course outlines and materials if necessary to meet
Owner's needs. Engineer will review and approve course outlines and materials at least three
weeks before first class.

1.13 WARRANTY

A. Warrant work as follows:

I
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Warrant labor and materials for specified control system free from defects for a period of
24 months after final acceptance. Control system failures during warranty period shall be
adjusted, repaired, or replaced at no additional cost or reduction in service to Owner.
Respond during normal business hours within 24 hours of Owner's warranty service
request.

Work shall have a single warranty date, even if Owner receives beneficial use due to
early system start-up. If specified work is split into multiple contracts or a multi-phase
confract, each contract or phase shall have a separate warranty start date and period.

If Engineer determines that equipment and systems operate satisfactorily at the end of
final start-up, testing, and commissioning phase, Engineer will certify in writing that
control system operation has been tested and accepted in accordance with the terms of
this specification. Date of acceptance shall begin warranty period.

Provide updates to operator workstation or web server software, project-specific
software, graphic software, database software, and firmware that resolve Contractor-
identified software deficiencies at no charge during warranty period. If available, Owner
can purchase in-warranty service agreement 1o receive upgrades for functional
enhancements associated with above-mentioned items. Do not install updates or upgrades
without Owner's written authorization.

Exception: Contractor shall not be required to warrant reused devices except those that
have been rebuilt or repaired. Installation labor and materials shall be warranied.
Demonstrate operable condition of reused devices at time of Engineer's acceptance.
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OWNERSHIP OF PROPRIETARY MATERIAL

Project-specific software and documentation shall become Owner's property. This includes, but
is not limited to:

1. Graphics

2. Record drawings

3. Database

4. Application programming code
5. Documentation

PART 2 - PRODUCTS

2.1

2.2

A.

A.

B.

C.

D.

E.

MATERIALS

Use new products the manufacturer is currently manufacturing and selling for use in new
installations. Do not use this installation as a product test site unless explicitly approved in
writing by Owner. Spare parts shall be available for at least five years after completion of this
contract.

COMMUNICATION

Control products, communication media, connectors, repeaters, hubs, and routers shall comprise
a BACnet internetwork. Controller and operator interface communication shall conform to
ANSI/ASHRAE Standard 135-2004, BACnet.

Install new wiring and network devices as required to provide a complete and workable control
network. Use existing Ethernet backbone for network segments marked "existing" on project
drawings.

Each controller shall have a communication port for temporary connection to a laptop computer
or other operator interface. Connection shall support memory downloads and other
commissioning and troubleshooting operations.

Internetwork operator interface and value passing shall be transparent to internetwork
architecture.

I. An operator interface connected to a controller shall allow the operator to interface with
each internetwork controller as if directly connected. Controller information such as data,
status, and control algorithms shall be viewable and editable from each internetwork
controller.

2. Inputs, outputs, and control variables used to integrate control strategies across multiple
controllers shall be readable by each controller on the internetwork. Program and test all
cross-controller links required to execute control strategies specified in Section 230993,
An authorized operator shall be able to edit cross-controller links by typing a standard
object address or by using a point-and-click interface.

Controllers with real-time clocks shall use the BACnet Time Synchronization service. System
shall automatically synchronize system clocks daily from an operator-designated controller via
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the internetwork. If applicable, system shall automatically adjust for daylight saving and
standard time.

System shall be expandable to at least twice the required input and output objects with
additional controllers, associated devices, and wiring.

System shall support Web services data exchange with any other system that complies with
XML (extensible markup language) and SOAP (simple object access protocol) standards
specified by the Web Services Interoperability Organization (WS-I) Basic Profile 1.0 or higher.
Web services support shall as a minimum be provided at the workstation or web server level
and shall enable data to be read from or wriften to the system.

1. System shall support Web services read data requests by retrieving requested trend data
or point values (VO hardware points, analog value software points, or binary value
software points) from any system controller or from the trend history database.

2. System shall support Web services write data request to each analog and binary object
that can be edited through the system operator interface by downloading a numeric value
to the specified object.

3. For read or write requests, the system shall require user name and password
authentication and shall support SSL (Secure Socket Layer) or equivalent data
encryption.

4. System shall support discovery through a Web services connection or shall provide a tool
available through the Operator Interface that will reveal the path/identifier needed to
allow a third party Web services device to read data from or write data to any object in
the system which supports this service.

OPERATOR INTERFACE AND COMMUNICATIONS

The ATC operator interface software must operate and work be fully operated, integrated and
fully accessible via the internet at the RVTS in Middletown, CT. Access and operation of the
ATC must be seamless.

Communication. Web server or workstation and controllers shall communicate using BACnet
protocol. Web server or workstation and control network backbone shall communicate using
ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as
specified in ANS/ASHRAE 135-2004, BACnet Annex J.

New BACnet router control units shall be instalied in the School and communicate with the
operator work station in the Board of Education Facility via Ethernet Network.

All digital controllers in the school shall be networked to the BACnet router control units
through hardwired communications cable. Web based dynamic color graphics of all systems
shall be provided at the operator station. Graphics shall include real point display and direct
software communication for setpoint and program override. In addition a building graphic shall
be provided with cursor blocks for access to respective systems.

Hardware. Each web based workstation shall consist of the following (Note this operator work
station shall reside at the Board of Education and shall be provided under a separate contract):

1.  Hardware Base. Industry-standard hardware shall meet or exceed DDC system
manufacturer's recommended specifications and shall meet response times specified in
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1.9. Hard disk shall have sufficient memory to store sysiem software, one year of data for
trended points specified in Appendix A, and a system database at least twice the size of
the existing database at system acceptance. Configure computers and network
connections if multiple computers are required to meet specified memory and
performance. Web server or workstations shall be IBM-compatible PCs with a minimum
of:

a. Intel Pentium 2.66 GHz processor

b. 2GBRAM

c. 160 GB hard disk providing data at 100 MB/sec
d. 48x CD-ROM drive

e

Serial, parallel, and network communication ports and cables required for proper
system operation

2. Laptop Computer: (Provide 1 Lab Top)

a, Manufactures: Dell, HP or Toshiba
b. 2.13 GHZ processor
c. 1 GB Ram
d. 120 GB Hard Drive
e. 24 X CD Bumer/ DVD Combo Drive
f. Windows XP

F.  Operator Functions. Operator interface shall allow each authorized operator to execute the

following functions as a minimum:

1.

2.

Addendum #4

Log In and Log Out. System shall require user name and password to log in to operator
interface.

Point-and-click Navigation. Operator interface shall be graphically based and shall allow
operators to access graphics for equipment and geographic areas using point-and-click
navigation.

View and Adjust Equipment Properties. Operators shall be able to view controlled
equipment status and to adjust operating parameters such as setpoints, PID gains, on and
off controls, and sensor calibration.

View and Adjust Operating Schedules. Operators shall be able to view scheduled
operating hours of each schedulable piece of equipment on a weekly or monthly
calendar-based graphical schedule display, to select and adjust each schedule and time
period, and to simultaneously schedule related equipment. System shall clearly show
exception schedules and holidays on the schedule display.

View and Respond to Alarms. Operators shall be able to view a list of currently active
system alarms, to acknowledge each alarm, and to clear (delete) unneeded alarms.

View and Configure Trends. Operators shall be able to view a trend graph of each
trended point and to edit graph configuration to display a specific time period or data
range. Operator shall be able to create custom trend graphs to display on the same page
data from multiple trended points.

View and Configure Reports. Operators shall be able to run preconfigured reports, to
view report results, and to customize report configuration to show data of interest.
Manage Control System Hardware. Operators shall be able to view controller status, to
restart (reboot) each controller, and to download new control software to each controller.
Manage Operator Access. Typically, only a few operators are authorized to manage
operator access. Authorized operators shall be able to view a list of operators with system
access and of functions they can perform while logged in. Operators shall be able to add
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operators, to delete operators, and to edit operator function authorization. Operator shall
be able to authorize each operator function separately.

G.  System Software.

1.

Operating System. Web server shall have an industry-standard professional-grade
operating system. Acceptable systems include Microsoft Windows XP Pro, Red Hat
Linux, or Sun Solaris.

System Graphics, Operator interface shall be graphically based and shall include at least
one graphic per piece of equipment or occupied zone, graphics for cach chilled water and
hot water system, and graphics that summarize conditions on each floor of each building
included in this contract. Indicate thermal comfort on floor plan summary graphics using
dynamic colors to represent zone temperature relative to zone setpoint.

a. Functionality. Graphics shall allow operator to monitor system status, 10 view a
summary of the most important data for each controlled zone or piece of
equipment, to use point-and-click navigation between zones or equipment, and to
edit setpoints and other specified parameters.

b. Animation. Graphics shall be able to animate by displaying different image files
for changed object status.

c. Alarm Indication. Indicate areas or equipment in an alarm condition using color or
other visual indicator.

d.  Format. Graphics shall be saved in an industry-standard format such as BMP,
JIPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers
compatible with World Wide Web Consortium browser standards. Web graphic
format shall require no plug-in (such as HTML and JavaScript) or shall only
require widely available no-cost plug-ins (such as Active-X and Macromedia
Flash).

H.  System Tools. System shall provide the following functionality to authorized operators as an
integral part of the operator interface or as stand-alone software programs. If furnished as part
of the interface, the tool shall be available from each workstation or web browser interface. If
furpished as a stand-alone program, software shall be installable on standard IBM-compatible
PCs with no limit on the number of copies that can be installed under the system license.

1.

o

Addendum #4

Automatic System Database Configuration. Each workstation or web server shall store on
its hard disk a copy of the current system database, including controller firmware and
software. Stored database shall be automatically updated with each system configuration
or controller firmware or software change.

Controller Memory Download. Operators shall be able to download memory from the
system database to each controller.

System Configuration. Operators shall be able to configure the system.

Online Help. Context-sensitive online help for each tool shall assist operators in
operating and editing the system.

Security. System shall require a user name and password to view, edit, add, or delete
data.

a. Operator Access. Each user name and password combination shall define
accessible viewing, editing, adding, and deleting functions in each system
application, editor, and object. Authorized operators shall be able to vary and deny
each operator's accessible functions based on equipment or geographic location.
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b. Automatic Log Out. Automatically log out each operator if no keyboard or mouse
activity is detected. Operators shall be able to adjust automatic log out delay.

c. Encrypted Security Data. Store system security data including operator passwords
in an encrypted format. System shall not display operator passwords.

System Diagnostics. System shall automatically monitor controller and /O point
operation. System shall annunciate controller failure and /O point locking (manual
overriding to a fixed value).

Alarm Processing. System input and status objects shall be configurable to alarm on
departing from and on returning to normal state. Operator shall be able to enable or
disable each alarm and to configure alarm limits, alarm limit differentials, alarm states,
and alarm reactions for each system object. Configure and enable alarm points as
specified in Sequences of Operations. Alarms shall be BACnet alarm objects and shall
use BACnet alarm services.

Alarm Messages. Alarm messages shall use an English language descriptor without
acronyms or mnemonics to describe alarm source, location, and nature.

Alarm Reactions. Operator shall be able to configure (by object) actions workstation or
web server shall initiate on receipt of each alarm. As a minimum, workstation or web
server shall log, print, start programs, display messages, send e-mail, send page, and
audibly annmunciate. All are configurable and user selectable through central BMS
station,

Alarm Maintenance. Operators shall be able to view system alarms and changes of state
chronologically, to acknowledge and delete alarms, and to archive closed alarms to the
workstation or web server hard disk from each workstation or web browser interface.
Trend Configuration. Operator shall be able to configure trend sample or change of value
(COV) interval, start time, and stop time for each system data object and shall be able to
retrieve data for use in spreadsheets and standard database programs. Controller shail
sample and store trend data and shall be able to archive data to the hard disk. Configure
trends as specified in Sequences of Operation, Trends shall be BACnet trend objects.
Object and Property Status and Control. Operator shall be able to view, and to edit if
applicable, the status of each system object and property by menu, on graphics, or
through custom programs.

Reports and Logs. Operator shall be able to select, to modify, to create, and to print
reports and logs. Operator shail be able to store report data in a format accessible by
standard spreadsheet and word processing programs.

Standard Reports. Furnish the following standard system reports:

a. Objects. System objects and current values filtered by object type, by status (in
alarm, locked, normal), by equipment, by geographic location, or by combination
of filter criteria.

b. Alarm Summary. Current alarms and closed alarms. System shali retain closed
alarms for an adjustable period.

c. Logs. System shall log the following to a database or text file and shall retain data
for an adjustable period:

1)  Alarm History.

2)  Trend Data. Operator shall be able to select trends to be logged.

3)  Operator Activity. At a minimum, system shall log operator log in and log
out, control parameter changes, schedule changes, and alarm
acknowledgment and deletion. System shall date and time stamp logged
activity.
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Graphics Generation. Graphically based tools and documentation shall allow Operator to
edit system graphics, to create graphics, and to integrate graphics into the system.
Operator shall be able to add analog and binary values, dynamic text, static text, and
animation files to a background graphic using a mouse.

Graphics Library. Complete library of standard HVAC equipment graphics shall include
equipment such as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators.
Library shall include standard symbols for other equipment including fans, pumps, coils,
valves, piping, dampers, and ductwork. Library graphic file format shall be compatible
with graphics generation tools.

Custom Application Programming. Operator shall be able to create, edit, debug, and
download custom programs. System shall be fully operable while custom programs are
edited, compiled, and downloaded. Programming language shall have the following
features:

a. Language. Language shall be graphically based and shall use function blocks
arranged in a logic diagram that clearly shows control logic flow. Function blocks
shall directly provide functions listed below, and operators shall be able to create
custom or compound function blocks.

b. Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-
driven programming environment that incorporates word processing features such
as cut and paste. Operators shall be able to insert, add, modify, and delete custom
programming code, and to copy blocks of code to a file library for reuse in other
control programs.

c. Independent Program Modules. Operator shall be able to develop independently
executing program modules that can disable, enable and exchange data with other
program modules.

d. Debugging and Simulation. Operator shall be able to step through the program
observing intermediate values and results. Operator shall be able to adjust input
variables to simulate actual operating conditions. Operator shall be able to adjust
each step's time increment to observe operation of delays, integrators, and other
time-sensitive control logic. Debugger shall provide error messages for syntax and
for execution errors.

e. Conditional Statements. Operator shall be able to program conditional logic using
compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN,
GREATER THAN, NOT EQUAL) comparisons.

f. Mathematical Functions. Language shall support floating-point addition,
subtraction, multiplication, division, and square root operations, as well as absolute
value calculation and programmatic selection of minimum and maximum values
from a list of values.

g Variables: Operator shall be able to use variable values in program conditional
statements and mathematical functions.

1)  Time Variables. Operator shall be able to use predefined variables to
represent time of day, day of the week, month of the year, and date. Other
predefined variables or simple control logic shall provide elapsed time in
seconds, minutes, hours, and days. Operator shall be able to start, stop, and
reset elapsed time variables using the program language.

2)  System Variables. Operator shall be able to use predefined variables to
represent status and results of Controller Software and shall be able to
enable, disable, and change setpoints of Controller Software as described in
Controller Software section.
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Portable Operator's Terminal. Provide all necessary software to configure an IBM-compatible
laptop computer for use as a Portable Operator's Terminal. Operator shall be able to connect
configured Terminal to the system network or directly to each controller for programming,
setting up, and troubleshooting.

BAChet. Web server or workstation shall have demonstrated interoperability during at least one
BMA Interoperability Workshop and shall substantially conform to BACsnet Operator
Workstation (B-OWS) device profile as specified in ASHRAE/ANSI 135-2001, BACnet Annex
L.

CONTROLLER SOFTWARE

Building and energy management application software shall reside and operate in system
controllers. Applications shall be editable through operator workstation, web browser interface,
or engineering workstation.

System Security. See Paragraph 2.3.F.5 (Security) and Paragraph 2.3.F.15.c (Operator Activity).

Scheduling. See Paragraph 2.3.D.4 (View and Adjust Operating Schedules). System shall
provide the following schedule options as a minimum:

1. Weekly. Provide separate schedules for each day of the week. Each schedule shall be able
to include up to 5 occupied periods (5 start-stop pairs or 10 events).

2. Exception. Operator shall be able to designate an exception schedule for each of the next
365 days. After an exception schedule has executed, system shall discard and replace
exception schedule with standard schedule for that day of the week.

3. Holiday. Operator shall be able to define 24 special or holiday schedules of varying
length on a scheduling calendar that repeats each year.

System Coordination. Operator shall be able to group related equipment based on function and
location and to use these groups for scheduling and other applications.

Binary and Analog Alarms. See Paragraph 2.3.F.7 (Alarm Processing).
Alarm Reporting. See Paragraph 2.3.F.9 (Alarm Reactions).
Remote Communication. System shall automatically contact operator workstation or server on

receipt of critical alarms. If no network connection is available, system shall use a modem
connection.

Duty Cycling:

1.  Periodically start and stop loads based on space temperature and according fo various
On/Off patterns.

2. Modify off portion of cycle based on operator specified comfort parameters. Maintain
total cycle time by increasing on portion of cycle by same amount that off portion is
reduced.

3. Set and modify the following parameters {or each individual load:

a, Minimum and maximum Off time
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b. Ow/Off time in one minute increment.
c. Time period from beginning of interval until load can be cycled.
d.  Manually override the DDC program and place a load in an On or Off state.
€. Cooling Target temperature and differential.
f. Heating Target temperature and differential.
2. Cycle off adjustment.
Maintenance Management. System shall generate maintenance alarms when equipment exceeds
adjustable runtime, equipment starts, or performance limits. Configure and enable maintenance

alarms as specified in Section 230993 (Sequences of Operation).

Sequencing. Application software shall sequence chillers, boilers, and pumps as specified in
Section 230993 (Sequences of Operation).

PID Control. System shall provide direct- and reverse-acting PID (proportional-integral-
derivative) algorithms. Each algorithm shall have anti-windup and selectable controlled
variable, setpoint, and PID gains. Each algorithm shall calculate a time-varying analog value
that can be used to position an output or to stage a series of outputs.

Staggered Start. System shall stagger controlled equipment restart after power outage. Operator
shall be able to adjust equipment restart order and time delay between equipment restarts.

Energy Calculations.

I. System shall accumulate and convert instantaneous power (kW) or flow rates (L/s [gpm])
to energy usage data.
2. System shall calculate a sliding-window average (rolling average), Operator shall be able

to adjust window interval to 15 minutes, 30 minutes, or 60 minutes.

Anti-Short Cycling. Binary output objects shall be protected from short cycling by means of
adjustable minimum on-time and off-time settings.

On and Off Contro! with Differential. System shall provide direct- and reverse-acting on and off
algorithms with adjustable differential to cycle a binary output based on a controlled variable
and setpoint.

Runtime Totalization. System shall provide an algorithm that can totalize runtime for each
binary input and output. Operator shall be able to enable runtime alarm based on exceeded
adjustable runtime limit. Configure and enable runtime totalization and alarms as specified in
Sequence of Operations.

CONTROLLERS

General. Provide Building Controllers (BC), Advanced Application Controllers (AAC),
Application Specific Controllers (ASC), Smart Actuators (SA), and Smart Sensors (SS) as
required to achieve performance specified in Article 1.9 (System Performance). Every device in
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the system which executes control logic and directly controls HVAC equipment must conform
to a standard BACnet Device profile as specified in ANSI/ASHRAE 135-2004, BACnet Annex
L. Unless otherwise specified, hardwired actuators and sensors may be used in lieu of BACnet
Smart Actuators and Smart Sensors.

B. BACnet.

1. Building Controllers (BCs). Each BC shall conform to BACnet Building Controller (B-
BC) device profile as specified in ANSVASHRAE 135-2004, BACnet Annex L and shall
be listed as a certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing.

2. Advanced Application Controllers (AACs). Each AAC shall conform to BACnet
Advanced Application Controller (B-AAC) device profile as specified n
ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed as a certified B-AAC in
the BACnet Testing Laboratories (BTL) Product Listing.

3. Application Specific Controllers (ASCs). Each ASC shall conform to BACpet
Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE
135-2004, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet
Testing Laboratories (BTL) Product Listing.

4. BACnet Communication.

a. Each BC shall reside on or be connected to a BACnet network using ISO 8802-3
(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing.

b.  BACnet routing shall be performed by BCs or other BACnet device routers as
necessary to connect BCs o networks of AACs and ASCs.

c. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a
BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol.

d. Each ASC shall reside on a BACnet network using the ARCNET or MS/TP Data
Link/Physical layer protocol.

e. Each SA shall reside on a BACnet network using the ARCNET or MS/TP Data
Link/Physical layer protocol.

f. Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a
BACnet network using ARCNET or MS/TP Data Link/Physical layer protocol.

C. Communication.

I. Service Port. Each controller shall provide a service communication port for connection
to a Portable Operator's Terminal. Connection shall be extended to space temperature
sensor ports where shown on drawings.

2. Signal Management. BC and ASC operating systems shall manage input and output
communication signals to allow distributed controllers to share real and virtual object
information and to allow for central monitoring and alarms.

3. Data Sharing. Each BC and AAC shall share data as required with each networked BC
and AAC.

4. Stand-Alone Operation. Each piece of equipment specified in Section 230993 shall be
controlled by a single controller to provide stand-alone control in the event of
communication failure. All I/O points specified for a piece of equipment shall be integral
to its controller. Provide stable and reliable stand-alone control using default values or
other method for values normally read over the network.

D.  Environment. Confroller hardware shall be suitable for anticipated ambient conditions.
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i. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof
enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F).
2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and

shall be rated for operation at 0°C to 50°C (32°F to 120°F).
E.  Real-Time Clock. Controllers that perform scheduling shall have a real-time clock.
F.  Serviceability.

1.  Controllers shall have diagnostic LEDs for power, communication, and processor.
Wires shall be connected to a field-removable modular terminal strip or to a termination
card connected by a ribbon cable.

3. Bach BC and AAC shall continually check its processor and memory circuit status and
shall generate an alarm on abnormal operation. System shall continuously check
controller network and generate alarm for each controller that fails to respond.

G.  Memory.
I. Controller memory shall support operating system, database, and programming
requirements.

2. Each BC and AAC shall retain BIOS and application programming for at least 72 hours
in the event of power loss.

3. Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application
programming in the event of power loss. System shall automatically download dynamic
control parameters following power loss.

H.  Immunity to Power and Noise. Controllers shall be able to operate at 90% to 110% of nominal
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. Operation
shall be protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1
m (3 ft).

L Transformer. ASC power supply shall be fused or current limiting and shall be rated at a

minimum of 125% of ASC power consumption.
2.6 INPUT AND OUTPUT INTERFACE

A.  General. Hard-wire input and output points to BCs, AACs, ASCs, or SAs.

B.  Protection. Shorting an input or output point to itself, to another point, or to ground shall cause
no controlier damage. Input or output point contact with up to 24 V for any duration shall cause
no controller damage.

C.  Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary
inputs shall provide a wetting current of at least 12 mA and shall be protected against contact
bounce and noise. Binary inputs shall sense dry contact closure without application of power

external to the controller.

D. Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input
requirements and shall accumulate up to 10 pulses per second.
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E.  Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or
resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and field
configurable to commonly available sensing devices.

F.  Binary Outputs. Binary outputs shall send an on-or-off signal for on and off control. Building
Controller binary outputs shall have three-position (on-off-auto) override switches and status
lights. Outputs shall be selectable for normally open or normally closed operation.

G.  Analog Outputs. Analog outputs shall send a modulating 0-10 Vdc or 420 mA signal as
required to properly control output devices. Each Building Controlier analog output shall have a
two-position (auto-manual) switch, a manually adjustable potentiometer, and status lights.
Analog outputs shall not drift more than 0.4% of range annually.

H.  Tri-State Outputs. Control three-point floating electronic actuators without feedback with tri-
state outputs (two coordinated binary outputs). Tri-State outputs may be used to provide analog
output control in zone control and terminal unit control applications such as VAV terminal
units, duct-mounted heating coils, and zone dampers.

1 Universal Inputs and Outputs. Inputs and ontputs that can be designated as either binary or
analog in software shall conform to the provisions of this section that are appropriate for their
designated use.

2.7 POWER SUPPLIES AND LINE FILTERING

A.  Power Supplies. Control transformers shall be UL listed. Fumish Class 2 current-limiting type
or furnish over-current protection in primary and secondary circuits for Class 2 service in
accordance with NEC requirements. Limit connected loads to 80% of rated capacity.

1. DC power supply output shall match output current and voltage requirements. Unit shall
be full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-peak.
Regulation shall be 1.0% line and load combined, with 100-microsecond response time
for 50% load changes. Unit shall have buiit-in over-voltage and over-current protection
and shall be able to withstand 150% current overload for at least three seconds without
trip-out or failure.

a. Unit shall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet
FCC Class B and VDE 0871 for Class B and MILSTD 810C for shock and
vibration.

b, Line voltage units shall be UL recognized and CSA listed.

B.  Power Line Filtering.

1. Provide internal or external transient voltage and surge suppression for workstations and
controllers. Surge protection shall have:

Dielectric strength of 1000 V minimum

Response time of 10 nanoseconds or less

Transverse mode noise attenuation of 65 dB or greater

Common mode noise attenuation of 150 dB or greater at 40-100 Hz

fo o
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2.8 AUXILIARY CONTROL DEVICES

A.  Motorized Control Dampers.

1.

Type. Control dampers shall have linear flow characteristics and shall be parallel- or
opposed-blade type as specified below or as scheduled on drawings.

a. Outdoor and return air mixing dampers and face-and-bypass dampers shall be
parallel-blade and shall direct airstreams toward each other.

b. Other modulating dampers shall be opposed-blade.

c. Two-position shutoff dampers shall be parallel- or opposed-blade with blade and
side seals.

Frame. Damper frames shall be 16 gauge galvanized steel channel or (1/8 in. extruded
aluminum with reinforced corner bracing.

Blades. Damper blades shall not exceed 8 in. in width or 48 in. in length. Blades shall be
suitable for medium velocity (10 m/s [2000 fpm]) performance. Blades shall be not less
than 16 gauge.

Shaft Bearings. Damper shaft bearings shall be oil impregnated sintered bronze.

Seals. Blade edges and frame top and bottom shall have replaceable seals of butyl rubber
or neoprene. Side seals shall be spring-loaded stainless steel. Blade seals shall leak no
more than 10 cfim per ft* at 4 in. w.g. differential pressure. Blades shall be airfoil type
suitable for wide-open face velocity of 1500 fpm.

Sections. Damper sections shall not exceed 48 in. - 60 in.. Each section shall have at least
one damper actuator.

Linkages and linkage bearings. Dampers shall have exposed linkages. Oil impregnated
sintered bronze.

B.  Electric Damper and Valve Actuators.

1.

2.

ha

Stall Profection. Mechanical or electronic stall protection shall prevent actuator damage
throughout the actuator's rotation.

Spring-return Mechanism. Actuators used for power-failure and safety applications shall
have an internal mechanical spring-return mechanism or an uninterruptible power supply
(UPS).

Signal and Range. Proportional actuators shall accept a 0-10 Vde or a 0-20 mA control
signal and shall have a 2-10 Vdc or 4-20 mA operating range. (Floating motor actuators
may be substituted for proportional actuators in terminal unit applications as described in
paragraph 2.6H.) Provide auxiliary end switch for position status as well as full
potentiometer for monitoring of damper position over full range of motion for damper
position indication and monitoring.

Wiring. 24 Vac and 24 Vdc actuators shall operate on Class 2 wiring.

Manual Positioning. Operators shall be able to manually position each actuator when the
actuator is not powered. Non-spring-return actuators shall have an external manual gear
release. Spring-return actuators with more than 60 in-lb torque capacity shall have a
manual crank.

C. Control Valves.

1.

Addendum #4

Globe Valves NPS 2 and Smaller: Bronze body, bronze trim, rising stem, renewable
composition disc, and screwed ends with backseating capacity repackable under pressure.
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Globe Valves NPS 2-1/2 and Larger: Iron body, bronze trim, rising stem, plug-type disc,
flanged ends, and renewable seat and disc.

Hydronic system globe valves shall have the following characteristics:
a. Rating: Class 125 for service at 125 psig and 250 deg F operating conditions.
b. Internal Construction: Replaceable plugs and seats of stainless steel or brass.

1)  Single-Seated Valves: Cage trim provides seating and guiding surfaces for
plug on top and bottom of guided plugs.

2)  Double-Seated Valves: Balanced plug; cage trim provides seating and
guiding surfaces for plugs on top and bottom of guided plugs.

c. Sizing: 3-psig maximum pressure drop at design flow rate.

d.  Flow Characteristics: Two-way valves shall have equal percentage characteristics;
three-way valves shall have linear characteristics. Operators shall close valves
against pump shutoff head.

Butterfly Valves: 200-psig, 150-psig maximum pressure differential, ASTM A 126 cast-

iron or ASTM A 536 ductile-iron body and bonnet, extended neck, stainless-steel stem,

field-replaceable EPDM or Buna N sleeve and stem seals.

a. Body Style: Lug.

b.  Disc Type: bronze.

c. Sizing: 1-psig maximum pressure drop at design flow rate.

Terminal Unit Control Valves: Bronze body, bronze trim, two- or three-port as indicated,
replaceable plugs and seats, union and threaded ends.

a. Rating: Class 125 for service at 125 psig and 250 deg F operating conditions.

b. Sizing: 3-psig maximum pressure drop at design flow rate, to close against pump
shutoff head.
c. Flow Characteristics: Two-way valves shall have equal percentage characteristics;

three-way valves shall have linear characteristics.

Type. Provide two- or three-way control valves for two-position or modulating service as
shown. '

Water Valves.

a. Valves providing two-position service shall be quick opening. Two-way valves
shall have replaceable disc or ball.

b. Close-off (Differential) Pressure Rating. Valve actuator and trim shall provide the
following minimum close-off pressure ratings.
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1)  Two-way: 150% of total system (pump) head.
2)  Three-way: 300% of pressure differential between ports A and B at design
flow or 100% of total system (pump) head.

c. Ports. Valves providing modulating service shall have equal percentage ports.
d. Sizing.

1)  Two-position service: line size.

2)  Two-way modulating service: select pressure drop equal to the greatest of
twice the pressure drop through coil (load), 50% of the pressure difference
between supply and return mains, or 35 kPa (5 psi).

3)  Three-way modulating service: select pressure drop equal to the smaller of
twice the pressure drop through the coil (load) or 35 kPa (5 psi).

e. Fail Position. Water valves shall fail normally open or closed as follows unless
otherwise specified.

1)  Water zone valves: normally open.

2)  Heating coils in air handlers: normally open.

3)  Chilled water control valves: normally closed.

4)  Other applications: as scheduled or as required by sequences of operation.

D.  Binary Temperature Devices.

1.

Low-Voltage Space Thermostats. Low-voltage space thermostats shall be 24 V, bimetal-
operated, non mercury-switch type, with adjustable or fixed anticipation heater,
concealed setpoint adjustment, 13°C-30°C (55°F-85°F) setpoint range, 1°C (2°F)
maximum differential, and vented ABS plastic cover.

Line-Voltage Space Thermostats. Line-voltage space thermostats shall be bimetal-
actuated, open-contact type or bellows-actuated, enclosed, snap-switch type or equivalent
solid-state type, with heat anticipator, UL listing for electrical rating, concealed setpoint
adjustment, 13°C-30°C (55°F-85°F) setpoint range, 1°C (2°F) maximum differential, and
vented ABS plastic cover.

Low-Limit Thermostats. Low-limit airstream thermostats shall be UL listed, vapor
pressure type. Element shall be at least 6 m (20 ft) long. Element shall sense temperature
in each 30 cm (1 ft) section and shall respond to lowest sensed temperature. Low-limit
thermostat shall be manual reset only.

E.  Temperature Sensors.

1.

2.

Addendum #4

Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor.

Duct Sensors. Duct sensors shall be single point or averaging as shown. Averaging
sensors shall be a minimum of 5 ft in length per 10 ft* of duct cross-section.

Immersion Sensors. Provide immersion sensors with a separable stainless steel well. Well
pressure rating shall be consistent with system pressure it will be immersed in. Well shall
withstand pipe design flow velocities.

Space Sensors. Space sensors shall have setpoint adjustment, override switch, display,
and communication port. Provide sensor only in public spaces.
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5 Differential Sensors. Provide matched sensors for differential temperature measurement.
F. Humidity Sensors.

1. Duct and room sensors shall have a sensing range of 20%-80%.

2. Duct sensors shall have a sampling chamber.

3. Outdoor air humidity sensors shall have a sensing range of 20%-95% RH and shall be
suitable for ambient conditions of 40°C-75°C (40°F-170°F).

4, Humidity sensors shall not drift more than 1% of full scale annually.

G. Flow Switches. Flow-proving switches shall be paddle (water service only) or differential
pressure type (air or water service) as shown. Switches shall be UL listed, SPDT snap-acting,
and pilot duty rated (125 VA minimum).

1. Paddle switches shall have adjustable sensitivity and NEMA 1 enclosure unless otherwise
specified.
2. Differential pressure switches shall have scale range and differential suitable for intended

application and NEMA 1 enclosure unless otherwise specified.
H.  Relays.

3. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover
and LED "energized" indicator. Contact rating, configuration, and coil voltage shall be
suitable for application.

4. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, and
shall have adjustable time delay. Delay shall be adjustable £100% from setpoint shown.
Contact rating, configuration, and coil voltage shall be suitable for application. Provide
NEMA 1 enclosure for relays not installed in local control panel.

I Override Timers.

1. Unless implemented in control software, override timers shall be spring-wound line
voltage, UL Listed, with contact rating and configuration required by application. Provide
0-6 hour calibrated dial unless otherwise specified. Flush mount timer on local control
panel face or where shown.

J. Current Transmitters.

1. AC current transmitters shall be self-powered, combination split-core current transformer
type with built-in rectifier and high-gain servo amplifier with 4-20 mA two-wire output.
Full-scale unit ranges shall be 10 A, 20 A, 50 A, 100 A, 150 A, and 200 A, with internal
zero and span adjustment. Unit accuracy shall be £1% full-scale at 500 ohm maximum

burden.

2. Transmitter shall meet or exceed ANSIISA S$50.1 requirements and shall be UL/CSA
recognized.

3. Unit shall be split-core type for clamp-on installation on existing wiring.

K.  Current Transformers.
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AC current transformers shall be UL/CSA recognized and shall be completely encased
(except for terminals) in approved plastic material.

Transformers shall be available in various current ratios and shall be selected for £1%
accuracy at 5 A full-scale output.

Use fixed-core transformers for new wiring installation and split-core transformers for
existing wiring installation.

L.  Voltage Transmitters.

I.

2.

3.

AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4-20 mA
output with zero and span adjustment.

Adjustable full-scale unit ranges shall be 100-130 Vac, 200-250 Vac, 250-330 Vac, and
400-600 Vac. Unit accuracy shall be 1% full-scale at 500 ohm maximum burden.
Transmitters shall meet or exceed ANSI/ISA $50.1 requirements and shall be UL/CSA
recognized at 600 Vac rating.

M.  Voltage Transformers.

1.

2.

3.

AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have
built-in fuse protection.

Transformers shall be suitable for ambient temperatures of 4°C-55°C (40°F-130°F) and
shal} provide £0.5% accuracy at 24 Vac and 5 VA load.

Windings (except for terminals) shall be completely enclosed with metal or plastic.

N. Power Monitors.

1.

Power monitors shall be three-phase type and shall have three-phase disconnect and
shorting switch assembly, UL listed voltage transformers, and UL listed split-core current
transformers.

Power monitors shall provide selectable output: rate puise for kWh reading or 4-20 mA
for kW reading. Power monitors shall operate with 5 A current inputs and maximum
error of £2% at 1.0 power factor or £2.5% at 0.5 power factor.

0. Current Switches.

1.

Current-operated switches shall be self-powered, solid-state with adjustable trip current.
Select switches to match application current and DDC system output requirements.

P. Pressure Transducers.

Addendum #4

Transducers shall have linear output signal and field-adjustable zero and span.
Continuous operating conditions of positive or negative pressure 50% greater than
calibrated span shall not damage transducer sensing elements.

Water pressure transducer diaphragm shall be stainless steel with minimum proof
pressure of 1000 kPa (150 psi). Transducer shall have 4-20 mA output, suitable mounting
provisions, and block and bleed valves.

Water differential pressure transducer diaphragm shall be stainless steel with minimum
proof pressure of 1000 kPa (150 psi). Over-range limit (differential pressure) and
maximum static pressure shall be 2000 kPa (300 psi.) Transducer shall have 4-20 mA
output, suitable mounting provisions, and 5-valve manifold.
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Differential Pressure Switches. Differential pressure switches (air or water service) shall be UL
listed, SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale range and
differential suitable for intended application and NEMA 1 enclosure unless otherwise specified.

Pressure-Electric (PE) Switches. PE switches shall be UL listed, pilot duty rated (125 VA
minimum) or motor control rated, metal or neoprene diaphragm actuated, operating pressure
rated for 0-175 kPa (0-25 psig), with calibrated scale minimum setpoint range of 14-125 kPa (2-

18 psig).

1. Provide one- or two-stage switch action (SPDT, DPST, or DPDT) as required by
application.
2. Switches shall be open type (panel-mounted). Exception: Switches shall be enclosed type
‘ for remote installation. Enclosed type shall be NEMA 1 unless otherwise specified.
3. Each pneumatic signal line to PE switches shall have permanent indicating gauge.

Local Conirol Panels.

1. Indoor control panels shall be fully enclosed NEMA 1 construction with hinged door
key-lock latch and removable sub-panels. A common key shall open each control panel
and sub-panel.

2. Prewire internal and face-mounted device connections with color-coded stranded
conductors tie-wrapped or neatly installed in plastic troughs. Field connection terminals
shall be UL listed for 600 V service, individually identified per control and interlock
drawings, with adequate clearance for field wiring.

3. Each local panel shall have a control power source power switch (on-off) with
overcurrent protection.

Glycol Monitoring Sensor
1. MISCO M111 Inline Refractometer

Carbon Monoxide Detectors:

1. Single or multichannel duai level detectors using solid state sensors with three year
minimum life. Temperature environment 23 to 130 degrees F.

2. Provide individual indicators and controllers for each level initially calibrated for 50 ppm
and 100 ppm.

3. Maximum response time to 100 ppm CO calibration gas is 2 minutes.

Electronic Valve/Damper Position Indication: Visual scale indicating percent of travel and 2- to
10-V de, feedback signal.

Carbon-Dioxide Sensor and Transmitter: Single detectors, using solid-state infrared sensors,
suitable over a temperature range of 23 to 130 degF, calibrated for 0 to 2 percent, with
continuous or averaged reading, 4 to 20 mA output.

AIRFLOW MONITORING STATIONS (where indicated on drawings)

Provide airflow/temperature measurement devices (ATMD) where indicated on the plans. Fan
inlet measurement devices shall not be substituted for duct or plenum measurement devices
indicated on the plans.
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B.  Manufactures EBTRON, Inc. Model GTx116-P and GTx116-F (basis of design Provide full 3
year warranty. Alternative manufactures Kurtz Industries or Siera Instruments.

C.  Each ATMD shall consist of one or more sensor probes and a single, remotely mounted,
microprocessor-based transmitter capable of independently processing up to 16 independently
wired sensor assemblies.

1.

2.

3.

4.

5.

6
7.
8.
9
1
1

0.
L.

Fach sensor assembly shall contain two individually wired, hermetically sealed bead-in-
glass thermistors.

Thermistors shall be mounted in the sensor assembly using a marine-grade, waterproof
epoxy. Thermistor leads shall be protected and not exposed to the environment.

The airflow rate of each sensor assembly shall be equally weighted and averaged by the
transmitter prior to output.

The temperature of each sensor assembly shall be velocity weighted and averaged by the
transmitter prior to output.

Each transmitter shall have a 16-character alpha-numeric display capable of displaying
airflow, temperature, system status, configuration settings and diagnostics.

Devices using chip-in-glass or diode-case chip thermistors are not acceptable.

Devices using less than two thermistors in each sensor assembly are not acceptable.
Devices using platinum wire RTDs are not acceptable.

Devices having electronic circuitry mounted in or at the sensor probe are not acceptable.
Pitot tubes and arrays are not acceptable.

Vortex shedding devices are not acceptable.

D. All Sensor Probes

I.

2.

e~

Each sensor assembly shall independently determine the airflow rate and temperature at
each measurement point.

Each sensor assembly shall be calibrated at a minimum of 16 airflow rates and 3
temperatures to standards that are traceable to the National Institute of Standards and
Technology (NIST).

Airflow accuracy shall be +/-2% of Reading over the entire operating airflow range.

a. Devices whose accuracy is the combined accuracy of the transmitter and sensor
probes must demonstrate that the total accuracy meets the performance
requirements of this specification throughout the measurement range.

Temperature accuracy shall be +/-0.15° F over the entire operating temperature range of -

20° F to 160° F.

The operating humidity range for each sensor probe shall be 0-99% RH (non-

condensing).

Each sensor probe shall have an integral, U.L. listed, plenum rated cable and terminal

plug for connection to the remotely mounted transmitter. Al terminal plug

interconnecting pins shall be goid plated.

Fach sensor assembly shall not require matching to the transmitter in the field.

A single manufacturer shall provide both the airflow/temperature measuring probe(s) and

transmitter for each measurement location.

E. Duct and Plenum Probes

1.

Addendum #4

Probes shall be constructed of extruded, gold anodized, 6063 aluminum tube. All wires
within the aluminum tube shall be Kynar coated.
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Probe assembly mounting brackets shall be constructed of 304 stainless steel. Probe
assemblies shall be mounted using one of the following options:

a. Insertion mounted through the side or top of the duct
b.  Imternally mounted inside the duct or plenum
c. Standoff mounted inside the plenum

The number of sensor housings provided for each location shall be as follows:

Duct or plenum sq ft | Total # of sensors/location
<2 4
2to<4 6
41t0<38 8
8 to <16 12
>=16 16

The operating airflow range shall be 0 to 5,000 FPM unless otherwise indicated on the
plans.

F. Fan Inlet Probes

1.

hat

Sensor assemblies shall be mounted on 304 stainless steel housings.

Mounting rods shall be field adjustable to fit the fan inlet and constructed of nickel plated
steel.

Mounting feet shall be constructed of 304 stainless steel.

The operating airflow range shall be 0 to 10,000 FPM unless otherwise indicated on the
plans.

G. Transmitters

1.

Addendum #4

The transmitter shall have an integral LCD display capable of simultaneously displaying
airflow and temperature. The LCD display shall be capable of displaying individual
airflow and temperature readings of each independent sensor assembly.

The transmitter shall be capable of field configuration and diagnostics using an on-board
pushbutton interface and LCD display.

The transmitter shall have a power switch and operate on 24 VAC (isolation not
required).

a. The transmitter shall use a switching power supply fused and protected from
transients and power surges.

b.  The transmitter shall use “watch-dog” circuitry to assure reset after power
disruption, transients and brown-outs.

All interconnecting pins, headers and connections on the main circuit board, option cards
and cable receptacles shall be gold plated.
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5. The operating temperature range for the transmitter shall be -20° F to 120° F. The
transmitter shall be installed at a location that is protected from weather and water.

6. The transmitter shall be capable of communicating with other devices using one of the
following interface options:

a.

f.
7. The tr

Linear analog output signals for airflow and temperature: Field selectable, fuse
protected and isolated, 0-10VDC/4-20mA (4-wire)

RS-485: Field selectable BACnet-ARCNET, BACnet-MS/TP, Modbus-RTU

BACnet devices shall provide analog variables for airflow and temperature
containing individual sensor airflow rate and temperature data.

10 Base-T Ethernet: Field selectable BACnet Ethernet, BACnet-IP, Modbus-TCP
and TCP/IP

Provide dynamic link libraries and VBA functions to interface Ethernet devices to
Microsoft Excel for remote monitoring of airflow and temperature using a
Windows 2000 or Windows XP based PC.

LonWorks Free Topology

ansmitter shall be capable of accepting an infra-red interface card for downloading

airflow and temperature data or uploading transmitter configuration data using a
handheld PDA (Palm or Microsoft Windows Mobile operating systems).

a.

Provide PDA upload/download software. Download software shall be capable of
displaying and saving individual sensor airflow rates, the average airflow rate,
individual sensor temperatures and the average temperature received from the
transmitter. . Upload software shall be capable of displaying and saving all setup
parameters that can be configured using the on-board pushbutton interface and
LCD display.

Provide a Microsoft Excel file capable of creating balance reports from PDA data
files transferred to a Windows 98 or higher based PC.

Provide a Microsoft Excel file to create configuration data files that can be
transferred from a Windows 2000, Windows XP or higher based PC to a PDA for
upload to one or more transmitters.

H. The ATMD shall be UL listed as an entire assembly.

L The ATMD shall carry the CE Mark for European Union shipments.

J. The manufacturer’s authorized representative shall review and approve placement and operating
airflow rates for each measurement location indicated on the plans. A written report shall be
submitted to the consulting mechanical engineer if any measurement locations do not meet the
manufacturer’s placement requirements.

2.10 WIRING AND RACEWAYS

A.  General. Provide copper wiring, plenum cable, and raceways as specified in applicable sections
of Division 26.

Addendum #4
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Insulated wire shall use copper conductors and shall be UL listed for 90°C (200°F) minimum
service.

FIBER OPTIC CABLE SYSTEM

Optical Cable. Optical cables shall be duplex 900 mm tight-buffer construction designed for
intra-building environments. Sheath shall be UL listed OFNP in accordance with NEC Article
770. Optical fiber shall meet the requirements of FDDI, ANSI X3T9.5 PMD for 62.5/125mm.

Connectors. Field terminate optical fibers with ST type connectors. Connectors shall have
ceramic ferrules and metal bayonet latching bodies.

PART 3 - EXECUTION

3.1

A,

B.

C.

32

A,

B.

33

A.

EXAMINATION

Thoroughly examine project plans for control device and equipment locations. Report
discrepancies, conflicts, or omissions to Architect or Engineer for resolution before starting
rough-in work.

Inspect site to verify that equipment can be installed as shown. Report discrepancies, conflicts,
or omissions to Engineer for resolution before starting rough-in work.

Examine drawings and specifications for work of others. Report inadequate headroom or space
conditions or other discrepancies to Engineer and obtain written instructions for changes
necessary to accommodate of this sectionand with work of others. Controls Contractor shall
perform at his expense necessary changes in specified work caused by failure or neglect to
report discrepancies.

PROTECTION

Controls Contractor shall protect against and be liable for damage to work and to material
caused by Contractor's work or employees.

Controls Contractor shall be responsible for work and equipment until inspected, tested, and
accepted. Protect material not immediately installed. Close open ends of work with temporary
covers or plugs during storage and construction to prevent eniry of foreign objects.

COORDINATION
Site.
. Assist in coordinating space conditions to accommodate the work of each trade where

work will be installed near or will interfere with work of other trades. If installation
without coordination causes interference with work of other trades, Contractor shall
correct conditions without extra charge.
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Coordinate and schedule work with other work in the same area and with work dependent
upon other work to facilitate mutual progress.

B.  Submittals. See Article 1.10 (Submittals).

C. Test and Balance.

I.

W

Provide Test and Balance Contractor a single set of necessary tools to interface to control
system for testing and balancing, '

Train Test and Balance Contractor to use control system interface tools.

Provide a qualified technician to assist with testing and balancing the first 20 terminal
units.

Test and Balance Contractor shall return tools undamaged and in working condition at
completion of testing and balancing.

D. Life Safety.

1.

Duct smoke detectors required for air handler shutdown are provided under Division 26.
Interlock smoke detectors to air handlers for shutdown as specified in Section 230993
(Sequences of Operation).

Smoke dampers and actuators required for duct smoke isolation are provided under
Division 23. Interlock smoke dampers to air handlers as specified in Section 230993
(Sequences of Operation).

Fire and smoke dampers and actuators required for fire-rated walls are provided under
Division 23. Fire and smoke damper control is provided under Division 26 unless
otherwise specified.

E.  Coordination with Other Controls. Integrate with and coordinate controls and control devices
furnished or installed by others as follows.

I

2.

Communication media and equipment shall be provided as specified in Article 2.2
(Communication).

Each supplier of a controls product shall configure, program, start up, and test that
product to meet the sequences of operation described in Section 230993 regardless of
where within the contract documents those products are described.

Coordinate and resolve incompatibility issues that arise between control products
provided under this section and those provided under other sections or divisions of this
specification.

Controls Contractor shall be responsible for integration of control products provided by
multiple suppliers regardless of where integration is described within the contract
documents.

34 GENERAL WORKMANSHIP

A. Install equipment, piping, and wiring or raceway horizontally, vertically, and parallel to walls
wherever possible.

B.  Provide sufficient slack and flexible connections to allow for piping and equipment vibration
isolation.

Addendum #4
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C.  Install equipment in readily accessible locations as defined by National Electrical Code (NEC)
Chapter 1 Article 100 Part A.

D.  Verify wiring integrity to ensure continuity and freedom from shorts and ground faults.
Equipment, installation, and wiring shall comply with industry specifications and standards and
local codes for performance, reliability, and compatibility.

3.5 FIELD QUALITY CONTROL

A.  Work, materials, and equipment shall comply with rules and regulations of applicable local,
state, and federal codes and ordinances as identified in Article 1.8 (Codes and Standards).

B.  Continually monitor field installation for code compliance and workmanship quality.
C.  Contractor shall arrange for work inspection by local or state authorities having jurisdiction
over the work.
3.6 WIRING
A.  Control and interlock wiring and installation shall comply with national and local electrical
codes, Division 26, and manufacturer's recommendations. Where the requirements of this

section differ from Division 26, This section shall take precedence.

B. NEC Class | (line voltage) wiring shall be UL listed in approved raceway as specified by NEC
and Division 26.

C. Low-voltage wiring shall meet NEC Class 2 requirements. Subfuse low-voltage power circuifs
as required to meet Class 2 current limit.

D.  NEC Class 2 (current-limited) wires not in raceway but in concealed and accessible locations
such as return air plenums shall be UL listed for the intended application.

E. Install wiring in raceway where subject to mechanical damage and at levels below 3 m (10£t) in
mechanical, electrical, or service rooms.

F.  Install Class 1 and Class 2 wiring in separate raceways. Boxes and panels containing high-
voltage wiring and equipment shall not be used for low-voltage wiring except for the purpose of
interfacing the two through relays and transformers.

Do not install wiring in raceway containing tubing.

H. Run exposed Class 2 wiring parallel to a surface or perpendicular to it and tie neatly at 3 m (10
ft) intervals.

I Use structural members to support or anchor plenum cables without raceway. Do not use

ductwork, electrical raceways, piping, or ceiling suspension systems to support or anchor
cables.
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L Secure raceways with raceway clamps fastened to structure and spaced according to code
requirements. Raceways and pull boxes shall not be hung on or attached to ductwork, electrical

raceways, piping, or ceiling suspension systems.

K. Size raceway and select wire size and type in accordance with manufacturer's recommendations
and NEC requirements.

L. Include one pull string in each raceway 2.5 cm (1 in.) or larger.
Use color-coded conductors throughout.

N.  Locate control and status relays in designated enclosures only. Do not install control and status
relays in packaged equipment control panel enclosures containing Class 1 starters.

0. Conceal raceways except within mechanical, electrical, or service rooms. Maintain minimum
clearance of 15 cm (6 in.) between raceway and high-temperature equipment such as steam
pipes or flues.

P.  Adhere to requirements in Division 26 where raceway crosses building expansion joints.

Q.  Install insulated bushings on raceway ends and enclosure openings. Seal top ends of vertical
raceways.

R, Terminate control and interlock wiring related to the work of this section. Maintain at the job
site updated (as-built) wiring diagrams that identify terminations.

S, Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 1 m (3 ft) in
length and shall be supported at each end. Do not use flexible metal raceway less than V2 in.
electrical trade size. Use liquid-tight flexible metal raceways in areas exposed to moisture
including chiller and boiler rooms.

T. Install raceway rigidly, support adequately, ream at both ends, and leave clean and free of
obstructions. Join raceway sections with couplings and according fo code. Make terminations in
boxes with fittings. Make terminations not in boxes with bushings.

3.7 COMMUNICATION WIRING

A.  Communication wiring shall be low-voltage Class 2 wiring and shall comply with Article 3.7
(Wiring).

B.  Install communication wiring in separate raceways and enclosures from other Class 2 wiring.

C.  During installation do not exceed maximum cable pulling, tension, or bend radius specified by
the cable manufacturer.

D.  Verify entire network's integrity following cable installation using appropriate tests for each
cable.

E. Install lightning arrestor according to manufacturer's recommendations between cable and
ground where a cable enters or exits a building.
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F.  Each run of communication wiring shall be a continuous length without splices when that Jength
is commercially available. Runs longer than commercially available lengths shall have as few
splices as possible using commercially available lengths.

Iabel communication wiring to indicate origination and destination.
H. Ground coaxial cable according to NEC regulations article on "Communications Circuits,
Cable, and Protector Grounding.”
3.8 FIBER OPTIC CABLE

A.  During installation do not exceed maximum pulling tensions specified by cable manufacturer.
Post-installation residual cable tension shall be within cable manufacturer's specifications.

B.  Install cabling and associated components according to manufacturers' instructions. Do not
exceed minimum cable and unjacketed fiber bend radii specified by cable manufacturer.

3.9 INSTALLATION OF SENSORS
A. Install sensors according to manufacturer's recommendations.
B.  Mount sensors rigidly and adequately for operating environment.

C. Install room temperature sensors on concealed junction boxes properly supported by wall
framing.

D.  Air seal wires attached to sensors in their raceways or in the wall to prevent sensor readings
from being affected by air transmitted from other areas.

E.  Use averaging sensors in mixing plenums and hot and cold decks. Install averaging sensors in a
serpentine manner vertically across duct. Support each bend with a capillary clip.

F.  Install mixing plenum low-limit sensors in a serpentine manner horizontally across duct.
Support each bend with a capillary clip. Provide 3 m (1 ft) of sensing element for each 1 m? (1
ft*) of coil area.

G. Install pipe-mounted temperature sensors in wells. Install liquid temperature sensors with heat-
conducting fluid in thermal wells.

H.  Install outdoor air temperature sensors on north wall at designated location with sun shield.
L Differential Air Static Pressure.

1. Supply Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. Make
pressure tap connections according to manufacturer's recommendations.

2. Return Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. Make
pressure tap connections according to manufacturer's recommendations.

3. Building Static Pressure. Pipe pressure sensor's Jow-pressure port to the static pressure
port Jocated on the outside of the building through a high-volume accumulator. Pipe high-
pressure port to a location behind a thermostat cover.
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4. Piping to pressure transducer pressure ports shall contain a capped test port adjacent to
transducer.

5. Pressure transducers, except those controlling VAV boxes, shall be located in control

panels, not on monitored equipment or on ductwork. Mount transducers in a vibration-
free location accessible for service without use of ladders or special equipment.

6. Mount gauge tees adjacent to air and water differential pressure taps. Install shut-off
valves before tee for water gauges.

5 Smoke detectors, freezestats, high-pressure cut-offs, and other safety switches shall be hard-
wired to de-energize equipment as described in the sequence of operation. Switches shall
require manual reset. Provide contacts that allow DDC software to monitor safety switch status.

3.10 FLOW SWITCH INSTALLATION

A.  Use correct paddle for pipe diameter.

B.  Adjust flow switch according to manufacturer's instructions.

3.11 ACTUATORS
A.  General. Mount actuators and adapters according to manufacturer's recommendations.

B.  Electric and Electronic Damper Actuators. Mount actuators directly on damper shaft or
jackshaft unless shown as a linkage installation. Link actuators according to manufacturer's

recommendations.

1. For low-leakage dampers with seals, mount actuator with a minimum 5° travel available
for damper seal tightening,

2. To compress seals when spring-return actuators are used on normally closed dampers,

power actuator to approximately 5° open position, manually close the damper, then
tighten linkage.

3. Check operation of damper-actuator combination to confirm that actuator modulates
damper smoothly throughout stroke to both open and closed positions.
4, Provide necessary mounting hardware and linkages for actuator installation.

C.  Valve Actuators. Connect actuators to valves with adapters approved by actuator manufacturer.

3.12 WARNING LABELS

A.  Affix permanent warning labels to equipment that can be automatically started by the control
sysiem.

1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows.

CAUTION

This equipment is operating under automatic control and may start or stop at any time
without warning. Switch disconnect to "Off" position before servicing.
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B.  Affix permanent warning labels to motor starters and control panels that are connected to
multiple power sources utilizing separate disconnects.

1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows.

CAUTION
This equipment is fed from more than one power source with separate disconnects. Dis-
connect all power sources before servicing.

3.13 IDENTIFICATION OF HARDWARE AND WIRING

A.  Label wiring and cabling, including that within factory-fabricated panels, with control system
address or termination number at each end within 5 ¢cm (2 in.) of termination.

B.  Label pneumatic tubing at each end within 5 em (2 in)) of termination with a descriptive
identifier.

C.  Permanently label or code each point of field terminal strips to show instrument or item served.
D.  Label control panels with minimum 1 cm (% in.) letters on laminated plastic nameplates.

E.  Label each control component with a permanent label. Label plug-in components such that label
remains stationary during component replacement.

F.  Label room sensors related to terminal boxes or valves with nameplates.

G.  Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is
installed.

H.  Label identifiers shall match record documents.

3.14 PROGRAMMING

A.  Point Naming. Name points as shown on the equipment points list provided with each sequence
of operation. See Sequences of Operation. If character limitations or space restrictions make it
advisable to shorten the name, the abbreviations given in Appendix C may be used. Where
multiple points with the same name reside in the same controller, each point name may be
customized with its associated Program Object number. For example, "Zone Temp 1" for Zone
1, "Zone Temp 2" for Zone 2.

B.  Software Programming. Programming shall provide actions for each possible situation.
Graphic- or parameter-based programs shall be documented. Text-based programs shall be
modular, structured, and commented to clearly describe each section of the program.

I. Application Programming. Provide application programming that adheres to sequences of
operation specified in Section 230993. Program documentation or comment statements
shall reflect language used in sequences of operation.

2. System Programming. Provide system programming necessary for system operation.

C.  Operator Interface.
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Standard Graphics. Provide graphics as specified in Article 2.3 Paragraph E.2 (System
Graphics). Show on each equipment graphic input and output points and relevant
calculated points such as indicated on the applicable Points List in Section 230993. Point
information on graphics shall dynamically update.

Install, initialize, start up, and troubleshoot operator interface software and functions
(including operating system software, operator interface database, and third-party
software installation and integration required for successful operator interface operation)
as described in Section this section.

3.15 CONTROL SYSTEM CHECKOUT AND TESTING

A.  Startup Testing. Complete startup testing to verify operational control system before notifying
Owner of system demonstration. Provide Owner with schedule for startup testing. Owner may
have representative present during any or all startup testing.

1.

2.

Calibrate and prepare for service each instrument, control, and accessory equipment
furnished under this section.

Verify that control wiring is properly connected and free of shorts and ground faults.
Verify that terminations are tight.

Enable control systems and verify each input device's calibration. Calibrate each device
according to manufacturer's recommendations.

Verify that binary output devices such as relays, solenoid valves, two-position actuators
and control valves, and magnetic starters, operate properly and that normal positions are
correct.

Verify that analog output devices such as I/Ps and actuators are functional, that start and
span are correct, and that direction and normal positions are correct. Check control valves
and automatic dampers to ensure proper action and closure. Make necessary adjustments
to valve stem and damper blade travel.

Prepare a log documenting startup testing of each input and output device, with -
technician’s initials certifying each device has been tested and calibrated.

Verify that system operates according to sequences of operation. Simulate and observe
each operational mode by overriding and varying inputs and schedules. Tune PID loops
and each control routine that requires tuning.

Alarms and Interlocks.

a Check each alarm with an appropriate signal at a value that will trip the alarm.

b. Trip interlocks using field contacts to check logic and to ensure that actuators fail
in the proper direction.

c. Test interlock actions by simulating alarm conditions to check initiating value of

variable and interlock action.

3.16 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE

A. Demonstration. Prior to acceptance, perform the following performance tests to demonstrate
system operation and compliance with specification after and in addition to tests specified in
Article 3.17 (Control System Checkout and Testing). Provide Engineer with log documenting
completion of startup tests.

1.

Addendum #4

Engineer will be present to observe and review system demonstration. Notify Engineer at
least 10 days before system demonstration begins.
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2. Demonstration shall follow process submitted and approved under Article 1.10
(Submittals). Complete approved checklists and forms for each system as part of system
demonstration.

3. Demonstrate actual field operation of each sequence of operation as specified. Provide at
least two persons equipped with two-way communication. Demonstrate calibration and
response of any input and output points requested by Engineer. Provide and operate test
equipment required to prove proper system operation.

4. Demonstrate compliance with Part 1 (System Performance).
5. Demonstrate compliance with sequences of operation through each operational mode.
6. Demonstrate complete operation of operator interface.
7. Demonstrate each of the following.
a. DDC loop response. Supply graphical trend data output showing each DDC loop's
response to a setpoint change representing an actuator position change of at least
25% of full range. Trend sampling rate shall be from 10 seconds to 3 minztes,
depending on loop speed. Each sample's trend data shall show setpoint, actuator
position, and controlled variable values. Engineer will require further tuning of
each loop that displays unreasonably under- or over-damped control.
b.  Building fire alarm system interface.
c. Trend logs for each system. Trend data shall indicate setpoints, operating points,
valve positions, and other data as specified in the points list provided with each
sequence of operation. Each log shall cover three 48-hour periods and shall have a
sample frequency not less than 10 minutes or as specified on its points list. Logs
shall be accessible through system's operator interface and shall be refrievable for
use in other software programs as specified in Article 2.3 Paragraph E.11 (Trend
Configuration).
8. Tests that fail to demonstrate propet system operation shall be repeated after Contractor
makes necessary repairs or revisions to hardware or software to successfully complete
each test.

B.  Acceptance.

1. After tests described in this specification are performed to the satisfaction of both
Engineer and Owner, Engineer will accept control system as meeting completion
requirements, Engineer may exempt tests from completion requirements that cannot be
performed due to circumstances beyond Contractor's control. Engineer will provide
written statement of each exempted test. Exempted tests shall be performed as part of
warranty.

2. System shall not be accepted until completed demonstration forms and checklists are
submitted and approved as required in Article 1.10 (Submittals).

3.17 CLEANING

A. Each day clean up debris resulting from work. Remove packaging material as soon as its
contents have been removed. Collect waste and place in designated location.

B.  On completion of work in each area, clean work debris and equipment. Keep areas free from
dust, dirt, and debris.
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On completion of work, check equipment furnished under this section for paint damage. Repair
damaged factory-finished paint to match adjacent areas. Replace deformed cabinets and
enclosures with new material and repaint to match adjacent areas.

TRAINING

Provide training for a designated staff of Owner's representatives. Training shall be provided via
self-paced training, web-based or computer-based training, classroom training, or a combination
of training methods. Provide a total of 40 hours of training and additional adjustments. The 40
hours includes the three 4 hour class schedules. Additional class schedules if needed may be
scheduled within the 40 hour training time if necessary.

Training shall enable students to accomplish the following objectives.

Proficiently operate system

Understand control system architecture and configuration

Understand DDC system componenis

Understand system operation, including DDC system control and optimizing routines
(algorithms)

Operate workstation and peripherals

Log on and off system

Access graphics, point reports, and logs

Adjust and change system setpoints, time schedules, and holiday schedules
Recognize common HVAC system malfunctions by observing system graphics, trend
graphs, and other system tools

10.  Understand system drawings and Operation and Maintenance manual

11.  Understand job layout and location of control components

12.  Access data from DDC controllers

13.  Operate portable operator's terminals

14.  Create and change system graphics

15.  Create, delete, and modify alarms, including configuring alarm reactions

16. Create, delete, and modify point trend logs (graphs) and multi-point trend graphs
17.  Configure and run reports

18.  Add, remove, and modify system's physical points

19.  Create, modify, and delete application programming

20.  Add operator interface stations

21.  Add anew controller to system

79 Download firmware and advanced applications programming to a controller

23.  Configure and calibrate /O points

24.  Maintain software and prepare backups

25.  Interface with job-specific, third-party operator software

26.  Add new users and understand password security procedures

S W R

e o

Divide presentation of objectives into three 4 hour sessions (1-13, 14-23, and 24-26).
Participants will attend one or more of sessions, depending on knowledge level required.

1. Day-to-day Operators (objectives 1-13)
2. Advanced Operators (objectives 1-13 and 14-23)
3. System Managers and Administrators (objectives 1-13 and 24-26)
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Provide course outline and materials according to Article 1.10 (Submittals). Provide one copy
of training material per student.

Instructors shall be factory-trained and experienced in presenting this material.

Perform classroom training using a network of working controllers representative of instailed
hardware.

WORK RELATING TO CONTROLS AND INSTRUMENTS
Under Sections 230900 as applicable, provide control wiring for the following:

1 Al circuits actuated by a temperature control system component.

2. All circuits which actuate a temperature control component.

3 All control panel wiring to terminal strips and field wiring from terminal strips to field
mounted devices.

4, All wiring from the "AUTO" side of hand-off-auto switches on units being controlled by
Sections 230900.

5. Wiring of electro-mechanical devices required to be Jocated on or in temperature control

panels.

Wiring of DDC trunk, communication, and sensor cable wiring.

Wiring shall comply with material and workmanship standards of Division 26.

Wiring of damper and valve actuators, VAV box actuators, relays, transformers, PE

switches and all other control apparatus.

9. All 120 volt power wiring to vav boxes, damper actuators, line voltage thermostats, valve
actuators, relay’s, etc. not powered by 24 volt power is work of this division. Wiring
shall comply with material and workmanship standards of Division 26. Obtain 120 volt
from local electrical panels or junction box. Coordinate with Division 26 contractor.

10. Wiring of line voltage fan isolation dampers located within fan curbs regardless of
voltage in order to achieve specified sequence of operations.

11.  Smoke detectors installed at transfer ducts to close associated dampers.

Sl

Under Division 26, perform the following work under supervision of Sections 230900:

I Wiring of all devices and circuits carrying voltages greater than 110 volts unless
otherwise noted.

Wiring of line and load power feeds to all disconnects, starters, and eleciric motors.
Wiring of 115 volt power feeds to all temperature control panels.

Power wiring to all motors 110 volt to 480 volt unless otherwise noted.

Furnish smoke detectors for mounting in ducts used for shutting down of air handling
equipment. Smoke detectors installed at transfer ducts shall be provided by temperature
control contractor.

6. Specific power feeds shown or specified in Div 26 documents.

R

PART 4 - SEQUENCE OF OPERATIONS

4.1

A.

SEQUENCE OF OPERATIONS - GENERAL

General: Provide all required control devices, hardware and software to achieve the specified
sequences of operation as outlined in these specifications and as detailed on drawings whether
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indicated and/or implied. Refer to drawing for general I/O points. All points may not be listed
and are indicated for general description.

BAS shall monitor and report all control function alarm points.

BAS shall monitor and report status of all equipment for use in sequence of operations,
trending, verification. BAS shall also monjtor valves and damper position as indicated.

All safeties shall operate whether the starters or VFD’s are in the hand or automatic mode.
SEQUENCE OF OPERATIONS — SAFETIES

Supply and/or return duct mounted smoke detectors upon sensing products of combustion or a
signal received from central fire alarm system shall shut down the air handling systems above
2000 cfin. Reset of smoke detector initiation shall be manual. Initiate an alarm upon shut down
via duct smoke detector.

Upon building wide shutdown of air handling units from central fire alarm system, after the fire
alarm is resef to normal mode, BAS shall automatically stage the re-start up of air handling
units to eliminate simultaneous starting .

Freeze protection sensor element (Provide not less than one sensor for each 8 sq. ft. of coil face)
Jocated on the leaving side of the heating hot water coil shall de-energize the air handling unit,
open HWS valve to control to setback casing temperure control and initiate an alarm if
temperature on the leaving side of the coil drops below 38 deg. F. Reset shall be manual.

During unoccupied periods sensor located downstream of hot water coil or missed air sensor
upstream of coil if sensor not located downstream shall modulate hot water control valve to
maintain unit casing temperature above 40°F.

Duct mounted smoke dampers or combination fire smoke dampers shall only close upon
activation of a duct mounted smoke detector or signal from central fire alarm panel to BAS.
Dampers shall be reopened after a fire alarm system is reset to normal mode by BAS, Provide
end switch to verify damper position. Provide and alarm if damper position is not in the open
position while building fire alarm system is in normal safe mode.

Supply and return duct mounted high limit pressure sensors shall shut down both supply and
return fans if discharge or inlet static pressures exceed pressure classification ratings of the
ductwork or fans and an alarm generated at the BAS.

SEQUENCE OF OPERATIONS ~ CONTROL OF OUTSIDE AIR GENERAL
Outside air is controlled to satisfy whichever of the following predominates:

1. A minimum of 10% of rated total air volume. (Note 10% value is absolute minimum and
shall be adjusted accordingly to ensure building maintains a slight positive pressure. Low
end value shall not allow building to go neutral pressure).

2. The outside air volume required to satisfy the economizer cycle.

3. The outside air volume required to MAINTAIN a CO2 differential as described below.

4, OA intake will be limited to a maximum of the "design OA cfm" which is shown in the
Schedule of Air Handling Units. This limit is not applicable to the economizer cycle.

5. Global outside CO2 sensor is required.
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6. Outside air shall be measured by either airflow station or calculated using percent outside
air routine utilizing supply, return airflow stations.

SEQUENCE OF OPERATIONS — OPTIMUM START

Each air handling system start up sequence shall include an optimal start routine. BAS shali
trend time frame, based on outdoor and indoor conditions, it takes respective systems to achieve
warmup/cooldown temperature setpoints, BAS shall automatically adjust startup schedules to
achieve warmup/cooldown setpoints based on trended data.

SEQUENCE OF OPERATIONS — NIGHT SETBACK
BAS shall reset all space temperature during occupied area to the following schedule:

1. All spaces except telecommunication closets and elevator machine rooms: 55°F (adj)
2 If any space shall drop below setback temperature respective systems shall energize and
remain in operation until space temperature rises 3°F (adj) above setback setpoint.

SEQUENCE OF OPERATION — CARBON DIOXIDE CONTROL GENERAL

BAS shall monitor return air CO2 sensor and modulate outside air dampers from units 10%
minimum to maximum minimum scheduled. CO2 control shall be overridden during
economizer.

Initially set the return CO2 sensors for 350 ppm above outside ambient readings.

If BAS fail to read a signal from the CO2 sensors or the sensor fails then the units outside air
dampers shall open to scheduled minimum and an alarm shall be generated.

SEQUENCE OF OPERATION ~ ENTHALPY ECONOMIZER

Provide each air handling unit with an enthalpy controlled economizer unless otherwise noted.
When outside air enthalpy is less than return air enthalpy outside air shall dampers shall be full
open, return air closed and relief dampers open. Sequence chilled water valve as necessary to
maintain discharge air setpoint or space setpoint.

SEQUENCE OF OPERATION - VFD STATUS
BAS system shall monitor all VFD alarms, associated motor speeds and report alarms.
SEQUENCE OF OPERATIONS —~ COMBUSTION AIR (SAF-1)

Upon call for the any boiler to start the combustion air fan motorized damper shall open and
after proven open (SAF-1) shall be energized through manufactorers variable speed
controller/panel to maintain a slight positive pressure. Refer to spec section 235113.14 for
additional requirements. After flow has been proven then either appliance shall be enabled to
start. If flow is not proven an alarm shall be generated and the heating appliances shall be
locked out and an alarm generated.

SEQUENCE OF OPERATIONS - DOMESTIC HOT WATER COMBUSTION AIR (IP-3)
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A.  Upon a call for either domestic hot water heater to operate, open high and low combustion air
dampers and after verification enable water heaters to fire. If damper status is not proven an
alarm shall be generated and the heating appliances shall be locked out and an alarm generated

B.  If temperatures in boiler room exceed setpoint open both high and low dampers to allow room
gravity ventilation. If space setpoint satisfied then dampers shall be closed and under control on
domestic hot water heater combustion air command.

4.11 SEQUENCE OF OPERATIONS — HEATING SYSTEM (B-1, B-2 AND B-3)

A.  Heat Timer Multi Mod Modulation Panel shall control boiler operation. Refer to Specification
section 235223 “Cast Tron Boilers”. BMS will monitor alarms and initiate systems to start.
BAS contractor to provide all integrated contro] wiring.

B. BAS shall initiate the heating system operation based on outside air temperature dropping
below 60°F temperature (adjustable) and at least one floor space sensor calling for heating.
Upon cal} for heating system to start, BAS shall start lead secondary system pump, start
combustion air fans and after fan verified, primary hot water pump HWP-1, 2 or 3 shall start
and the lead boiler B-1, B-2 or B-3 shall be initiated through the Heat Timer panel to fire. Lead
boiler shall fire only after combustion air operation is proven. If combustion air system is not
proven then an alarm shall be generated and boiler shall be unable to fire.

C.  Prior to firing of either boiler, corresponding primary pump shall start with 3-way modulating
valve open to boiler and bypassing secondary piping. Boiler HWR sensor shall modulate 3-way
valve to maintain a minimum of 140 deg F HWR temp to the boiler at all times. 1f HWR temp
is satisfied, boiler controller shall sequence firing rates to maintain secondary HWS temp based
on reset schedule.

D.  After shutdown of lead or lag boiler, corresponding primary pump shall continue to run with 3-
way valve under control of return sensor. If outside temperature rises above 60 deg f, shutdown
boiler and allow primary pump to run for an adjustable time period (5 minutes initially) to
dissipate heat in boiler prior to pump shut down.

E.  If either secondary pump or lead boiler does not energize the stand-by pump or lag boiler shall
be initiated on and an alarm generated. If load is less than one boiler the lag boiler and primary
pump shall be off.

F. Hot water pump VFD shall slowly ramp up the primary pump until system pressure set point is
satisfied with pressure differential bypass valves open. The pressure differential by-pass
control valves shall modulate to maintain loop pressure and minimum of 20% flow as verified
by common supply pipe flow meter. As loop pressure decreases the bypass valve shall
modulate closed prior to increasing pump speed while maintaining minimum flow. Further
decrease in system pressure when bypass valve is approx 90 % closed increase hot water pump
speed. Reverse order upon system pressure increase.

G.  Hot water supply temperature shall be reset by the following schedule: 180 degree F HWS @
10 degree F outside temperature and 140 degree F HWS @ 65 degree outside temperatute.
Boiler hot water setpoint shall remain constant at 180 degree F.

. Based on a user defined schedule the lead/lag boilers and secondary/stand by pump shall be
rotated to equalize run time.
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L Lead boiler shall start at low fire. Heat Timer Controller will modulate boiler based on system
hot water temperature. When lead boiler reaches 80% load, initiate lag boiler to start sequence.
Both boilers shall modulate at same load to meet hot water supply temperature setpoint. Upon
decrease in load and each boiler load has modulated to 30% or less, de-energize lag boiler.
Lead boiler will modulate to satisfy load.

J. In the event of an emergency, boilers shall be shut down through wall mounted breakglass
stations.

4.12 SEQUENCE OF OPERATIONS — BOILER FUEL OIL PUMP

A. Boilers normally operate on natural gas. Fuel oil pumps shall be turned manually when
required to switch to oil from gas. BAS to monitor runtimes and alarms.

4.13 SEQUENCE OF OPERATIONS — BOILER ROOM CO CONTROL

A.  Space mounted CO sensor shall shut down boilers and domestic hot water heaters and start local
exhaust fan (GX-18) if levels of CO rise above acceptable levels and a visual and audible
alarm generated. Locate alarms in the corridor above the boiler room door.

4.14 SEQUENCE OF OPERATIONS - CHILLED WATER SYSTEM

A.  Chilled water system shall be enabled on through the BAS system when the outside temperature
rises above 55 degree F, at least one space calling for cooling and the air handling units are not
operating in the dry bulb economizer mode. BAS shall monitor and report chiller alarms.

B.  The system is configured with a variable primary pump and one standby pump configuration.
Upon a call for the chilled water system to start, pressure differential bypass valve shall open,
after position verified the lead pump (CHP-1 or CHP-2) shall be started and remain under
contro] of pump variable frequency controller to maintain system pressure setpoint. VFD shall
slowly ramp up pump speed to satisfy the higher of two differential pressure sensor setpoint in
piping. The chiller (CH-1) shall be enabled after chilled water fiow is verified by chilled water
flow switch and shall operate under own controls to maintain CHS temperature (44°F adj.).
BAS system shall monitor status. If either the pumps or chiller fail to start, an alarm shali be
generated. Switching to the standby pump shall be automatic.

C.  The pressure differential by-pass control valves shall modulate to maintain loop pressure and
minimum flow of 560 gpm as verified by common supply pipe flow meter with chiller
operating. As loop pressure decreases the bypass valve shall modulate closed prior to
increasing pump speed while maintaining minimum chiller flow. Further decrease in system
pressure when bypass valve is approx 90 % close increase chilled water pump speed. Reverse
-order upon system pressure increase.

D.  CH-1 packaged heat trace controls shall maintain chiller evaporator at temperatures to prevent
freezing. BAS shall monitor current to control circuit and report an alarm on loss of current if
temperatures outside are below 35°F.

E.  Outside temperature below 15 degrees F shall turn on lead chilled water pump to circulate

chilled water at minimum flow for additional freeze protection. Pump shall be off above 15
degrees if not required to run under normal conditions.
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F. Upon system shutdown of all air handling units based on occupancy schedule, delay closing of
chilled water valve to allow differential system to stabilize prior to shutting down chiller and
pumps.

4.15 SEQUENCE OF OPERATIONS - VARIABLE AIR VOLUME AIR HANDLING UNITS
{AHU-1,4,6A,6B,7,8,9,10)

A.  When supply fan is shut down, relief fan is shut down, the outside and relief/spill dampers are
shut tight, heating coil valve is controlled by air sensors immediately downstream of coil.
(Provide not less than one sensor for each 8 sq. ft. of coil face). Upon a signal from the BAS
system to start the return damper shall open with relief and outside air damper at full closed,
start supply air fans. Fans shall be controlled under specific mode of operation.

B.  Hours of operation will be set at the building's central panel. Modes of operation will be:

Unoccupied cooling.
Unoccupied heating.
Cooldown or Warmup.
Occupied summer.
Occupied winter.

SRR S

C.  Unoccupied cooling (ambient temperature above 55 F)

1. Outdoor air dampers are closed, fans are stopped. Cooling and heating coil valves are
shut.

D.  Unoccupied heating (ambient temperature below 55 F)

1. Outside air dampers are closed. Fans are off. Cooling coil valves are shut. Heating coil
valves are under control of sensors immediately downstream of coils shall modulate to
maintain minimum inside casing temperature of 45 degrees F. When room temperature
drops to 55 degrees F, radiant panels shall be first stage for heating and if further drop in
space temp initiate warmup cycle (as described below) is actuated. When space
temperature rises to 65 degrees F, warmup terminates and fan stops.

E. Cooldown or Warmup (Optimal schedule)

1. Prior to occupied operation (adjustable lead time), the supply fan starts, relief fan is off,
and run with outside dampers shut, and under duct pressure control. After a 3 minute run
time, the system reverts to a cooldown or warmup mode, depending upon temperature of
return air.

2. If return air temperature is above 80, cooldown commences. QA dampers are shut.
Exhaust fans are off. Chilled water valve is modulated under control of return air
temperature. Normal occupied cooling resumes after average room air temperature
comes down to 75 degrees F.

3. If return air temperature is below 68 F, warmup commences. Return air sensor and/or
average space temperature modulates the hot water control valve, subject to a high limit
of 85 F discharge air temp. Warmup terminates when average space temperature has
remained above 72 deg F for a preset time period (try 30 minutes initially). Adjust the
time delay as needed to allow for thermal capacitance of building construction materials.

4. After cooldown or warmup is complete, open outside air damper to specified position.
Relief fan shall be under control s described below.
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F. Occupied Summer (ambient temperature above 55 degrees)

1. Temperature sensor immediately downstream of chilled water coil, as reset by a return
air sensor and remote zone calling, through its controller (vav air handling units), shall
control sequencing of chilled water coil control valve, {(occupied mode) in response to air
handling unit discharge temperature. Controller shall employ a dynamic self tuning
algorithm.

G.  Occupied Winter (ambient temperature below 55 degrees )
I.  The fan discharge sensor modulates variable outside air dampers and heating coil control
valve in sequence (with dead band between). Provide independent low limit controllers
immediately downstream of heating coils, set at 45 degrees.

H.  Occupied Heating or Cooling

1.  Associated exhaust fans per HV unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

ATR HANDLING UNIT | EXHAUST FANS
AHU-1 TX-3,4
AHU-4 TX-3
AHU-6A, TX-2
AHU-6B TX-1
AHU-7 TX-10, 11
AHU-8 TX-5,6,8,9
AHU-9 TX-8
AHU-10 TX-19,20
L VAV Zone Control
1. A room temperature sensor sequences the radiation or radiant panel control valve (if

exists), the reheat coil, and the air valve.
2. VAV air volume controller will have a maximum CFM and minimum CFM adjustment.
Adjust maximum and minimum CFM to the cfin shown on the drawings.

3 ¥or each reheat coil, provide a HW control valve and modulate it in sequence with the
VAV damper.
4. During warmup, position VAV damper to maximum CFM with reheat valve closed.
5.  Room temperature set points, operating temperature, air volume and status will be
monitored at the central panel. Set points will be remotely adjustable.
6.  Refer to additional vav/radiant control below.
J. Provide Freezestat controls in each unit, as described in the general descriptions.

K.  Supply Fan volume control.
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I. A static pressure pickup sensor in the supply duct, referenced to outside air, located
approximately two thirds down the main supply duct will, through a controtler with P-I-D
control algorithm, modulate a variable frequency fan speed controiler, to maintain the
static pressure setting. Provide a high limit pressure sensor with two setpoints. One
setpoint to alarm above-normal pressures, the second setpoint, sct higher, to shut the fan
down.

2. BAS shall monitor return fan airflow to verify cfm offset as described above.

Control of air dampers and relief:

1.  Interconnect the outside air (OA) and return air (RA) dampers so that when OA damper
opens, the RA damper closes. Control these dampers in the manner described, to regulate
outside air intake.

2. Control the relief damper and fan independently via a static pressure sensor to maintain a
slight building positive pressure with in the respective building zone. Upon a rise in
building pressure vary speed of relief fan to maintain setpoint. Relief fan shall be off
when not needed to maintain building pressure. Do not hold at minimum speed.

3. BAS system shall monitor position of duct mounted smoke dampers and indicate an
alarm if damper fails to open or close.

HRU-1 AND HRU-2 shall be interlocked to operate with respective AHU’s under occupied
schedules.

SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE CONSTANT VOLUME
AIR HANDLING UNITS (FAN COIL UNITS FC-9 through 16 and AHU-2)

This unit controls a single zone by varying supply air temperature.

When supply fan is shut down, outside dampers are shut tight, heating coil valve is conirolled
by air sensors immediately downstream of coil. (Provide a sensor for each coil section).

Hours of operation will be set at the building central panel. Modes of operation will be:

Occupied summer.
Occupied winter.

1.  Unoccupied cooling.
2. Unoccupied heating.
3.  Cooldown.

4. Warmup.

5.

6.

Unoccupied cooling (ambient temperature above 55 degrees F):

1. Outdoor air dampers are closed, fan is stopped. Cooling and heating coil valves are
closed.

Unoceupied heating (ambient temperature below 55 degrees F)

1. Outside air dampers are closed. Fan is off. Cooling coil valves are shut. Heating coil
valves remain under control of sensors immediately downstream of coils. When room
temperature drops to 55 degrees F, warmup cycle (as described below) is actuated. When
space temperature rises 10 degrees F, warmup terminates and fan stops.
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Cooldown or Warmup Modes {Optimal start schedule)

1. Upon startup, the AH unit first goes through a cooldown or warmup mode. The supply
fan shall start and run with outside dampers shut. After a 3 minute time delay, the system
goes into a cooldown or warmup mode, depending upon temperature of return air.

2. Return air temperature above 80 degrees F, cooldown commences. Chilled water valve
modulates under control of room air temperature. Normal occupied cooling resumes
after room air temperature comes down to 75 degrees F.

3. Return air temperature below 68 degrees F warmup commences. Air discharge
temperature is controtled by room temperature, subject to a maximum of 85 degrees F.
Warmup terminates when room temperature has increased to 72 degrees F, subject fo
time delay as described below, before reverting to normal operation.

4. Provide an adjustable time delay to hold the system in warmup after reaching 72 F, for a
preset time, before reverting to normal occupied mode. Adjust this delay based on
observed need for thermal stability.

Occupied Summer (ambient temperature above 55 degrees F)
1. A space temperature signal will modulate the cooling coil valve to maintain space

setpoint.  Discharge temperature sensor will prevent supply air temperature from
dropping below preset miminum. Controller shall have P-I-D control algorithm.

2. Outside dampers shall be as item 4 above subject to a maximum limit OA cfm shown in
the AHU schedule under "OA." Relief air dampers will be controlled by gravity
weighted damper.

Occupied Winter (ambient temperature below 55 degrees F)

1. Space sensor shall sequence heating coil control valve and outside air dampers to
maintain space temperature. Outside dampers shall be as item 4 above subject to a
maximum limit OA cfin shown in the AHU schedule under "OA." Relief air dampers
will be confrolled by gravity weighted damper.

2. Provide independent low limit controllers immediately downstream of heating coils, set
at 45 degrees.

Provide Freezestat controls in each unit, as described in the general descriptions.

When FCU-9 to 16 are in economizer mode, gravity damper connected to relief outlet on return
duct shall open to direct relief air into the main shop areas.

FCU-10 is in economizer mode sequence ouiside air, return air and relief air dampers to
maintain a slight negative in electronics with respect to ambient.

Units with condensate pumps shall be connected into condensate pump safety switch to
deenergize fan coil and close chilled water valve upon high condensate level in condensate

pump.

When AHU-2 is in economizer mode, gravity damper connected to relief outlet on return duct
shall open to direct relief air to exterior of building.

SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE/VARIABLE FLOW AIR
HANDLING UNITS (HV-6A, 6B)
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A.  This unit controls a single zone by varying supply air temperature and varying outside air to
maintain minimum pressure differential between space and corridor of -.03 in.we. Units can
operate independently or if operating at same time shall sequence together to maintain static
pressure offset..

B.  When supply fan is shut down, exhaust fan is de-energized, outside and relief dampers are shut
tight, heating coil valve is controlled by air sensors immediately downstream of coil. (Provide
a sensor for each coil section).

C.  Supply fan shall be variable based on maintaining space pressure differential offset.

D.  Hours of operation will be set at the building central panel. Modes of operation will be:
1. Unoccupied heating.
2. Occupied summer.
3.  Occupied winter.

E. Unoccupied heating (ambient temperature below 55 degrees B)
1. Outside air dampers and exhaust dampers closed and fans are off. Heating coils valves

operate as described above. Heating coil valves remain under confrol of sensors
immediately downstream of coils.

2. When room temperature drops to 55 degrees F, and space unit heaters shall cycle to
maintain space temperature. When space temperature rises 10 degrees F, unit haters shall
be off.

F. Occupied Summer (ambient temperature above 70 degrees F)
1. Outside air damper shall open, heat exchanger bypass damper closed and supply fan shall

start at 50% speed after outside air damper proven open. Exhaust fan shall be energized
on after exbaust damper opens and speed shall vary to maintain space pressure
differential offset.

5. As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues fo rise increase supply fan incrementally to 100% speed to
allow more outside air.

3. As static pressure varies depending on space exhaust and space temperature is still above
setpoint stage on unit exhaust fan to maintain setpoint.

4, Whenever associated exhaust fan GX-51 is running, respective units outside air dampers
shall go full open to maintain while still under control of space pressure differential
offset.

5. If outside air temperature is above return air temperature, close outside air to heat

recovery coil and open bypass damper.

G.  Occupied Winter (ambient temperature below 70 degrees F)
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1. Outside air damper shall open, heat exchanger bypass damper closed and supply fan shall
start at 50% speed afler outside air damper proven open. Exhaust fan shall be energized
on after exhaust damper opens and speed shall vary to maintain space pressure
differential offset.

2. As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

3. As static pressure varies depending on space exhausts stage on unit exhaust fan to
maintain setpoint.

4, Drop in space sensor below setpoint shall sequence heating coil control valve, to maintain
space temperature.
5. Outside air bypass dampers shall modulate based on heat exchanger exhaust air

temperature to ensure unit leaving exhaust temp stays above 34 degrees F to prevent heat
exchanger frosting if exhaust fan is operating.

6. Cold start up with outside air temperature below freeze stat setting of 38 degrees F, prior
to starting of unit open hot water valve to flow water in coil to prevent nuisance freeze
stat tripping while slowly ramping up speed of fan. Once system stabilize return hot
water coil control to normal.

Provide Freezestat controls in each unit, as described in the general descriptions.

Fan speed control

1. Supply fans shall start at low speed and shall operate as described above uniess space CO
rises above 25 ppm. Upon rise in CO above setpoint, supply fan shall go to 100% fan
speed and exhaust fan shall control to maintain static pressure if required to operate. Hot
water coil shall operate as on occupied heating mode.

Occupied Heating or Cooling

1. Associated exhaust fans per HV unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

AIR HANDLING UNIT | EXHAUST FANS
HV6A, 6B GX-13, 15, 16, TX-17

SEQUENCE OF OPERATIONS ~ VARIABLE TEMPERATURE/VARIABLE FLOW AIR
HANDLING UNITS (HV-7A, 7B)

This unit controls a single zone by varying supply air temperature and varying outside air to
maintain minimum pressure differential between space and corridor of -.03 in.we. Both units
shall operate together.
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B.  When supply fan is shut down, exhaust fan is de-energized, outside and relief dampers are shut
tight, heating coil valve is controlled by air sensors immediately downstream of coil. (Provide
a sensor for each coil section).

C.  Supply fan shail be variable based on maintaining space pressure differential offset.

D.  Hours of operation will be set at the building central panel. Modes of operation will be:
1. Unoccupied heating,.
2. Occupied summer.
3. Occupied winter.

E. Unoccupied heating (ambient temperature below 55 degrees F)
1. Outside air dampers and exhanst dampers closed and fans are off. Heating coils valves

operate as described above. Heating coil valves remain under conirol of sensors
immediately downstream of coils.

2. When room temperature drops to 55 degrees F, and space unit heaters shall cycle to
maintain space temperature. When space temperature rises 10 degrees F, unit haters shall
be off.

F. Occupied Summer (ambient temperature above 70 degrees F)
1. Outside air damper shall open, heat exchanger bypass damper closed and supply fan shall

start at 50% speed after outside air damper proven open. Exhaust fan shall be energized
on after exhaust damper opens and speed shall vary to maintain space pressure
differential offset.

2, As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

3. As static pressure varies depending on space exhaust and space temperature is still above
setpoint stage on unit exhaust fan to maintain setpoint.

4. Whenever associated exhaust fan GX-52 is running, respective units outside air dampers
shall go full open to maintain while still under control of space pressure differential
offset.

5. If outside air temperature is above return air temperature, close outside air to heat

recovety coil and open bypass damper.
G.  Occupied Winter (ambient temperature below 70 degrees F)
1. Outside air damper shal} open, heat exchanger bypass damper closed and supply fan shall
start at 50% speed after outside air damper proven open. Exhaust fan shall be energized

on after exhaust damper opens and speed shall vary to maintain space pressure
differential offset.

Addendum #4 PROJECT NO. BI-RT-843



4.19

SECTION 230900
INSTRUMENTATION AND CONTROL FOR HVAC
PAGE 52 OF 66

2. As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, Is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

3. As static pressure varies depending on space exhausts stage on unit exhaust fan to
maintain setpoint.

4. Drop in space sensor below setpoint shall sequence heating coil control valve to maintain
space temperature.

5. Outside air bypass dampers shall modulate based on heat exchanger exhaust air
temperature to ensure unit leaving exhaust temp stays above 34 degrees F to prevent heat
exchanger frosting if exhaust fan is operating.

6.  Cold start up with outside air temperature below freeze stat setting of 38 degrees F, prior
to starting of unit open hot water valve to flow water in coil to prevent nuisance freeze
stat tripping while slowly ramping up speed of fan. Once system stabilize return hot
water coil control to normal.

Provide Freezestat controls in each unit, as described in the general descriptions.

Fan speed control

1. Supply fans shall start at low speed and shall operate as described above unless space CO
rises above 25 ppm. Upon rise in CO above setpoint, supply fan shall go to 100% fan
speed and exhaust fan shall control to maintain static pressure if required to operate. Hot
water coil shall operate as on occupied heating mode.

Occupied Heating or Cooling

1. Associated exhaust fans per HV unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

AIR HANDLING UNIT | EXHAUST FANS
HV7A,7B GX-13, 15, TX-16

SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE/VARIABLE FLOW AlIR
HANDLING UNITS (HV-8)

This unit controls a single zone by varying supply air temperature and varying outside air to
maintain minimum pressure differential between space and atmosphere of -.03 in.we.

When supply fan is shut down, exhaust fan is de-energized, outside and relief dampers are shut
tight, heating coil valve is controlled by air sensors immediately downstream of coil. (Provide
a sensor for each coil section).

Supply fan shall be variable based on maintaining space pressure differential offset.

Hours of operation will be set at the building central panel. Modes of operation will be:
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Unoccupied heating.
Occupied summer.
Occupied winter.

E. Unoccupied heating (ambient temperature below 55 degrees F)

1.

Outside air dampers and exhaust dampers closed and fans are off. Heating coils valves
operate as described above. Heating coil valves remain under control of sensors
immediately downstream of coils.

When room temperature drops to 55 degrees F, and space unit heaters shall cycle to
maintain space temperature. When space temperature rises 10 degrees F, unit haters shall
be off. '

F. Occupied Summer (ambient temperature above 70 degrees F)

1.

Outside air damper shall open, heat exchanger bypass damper closed and supply fan shall
start at 25% speed after outside air damper proven open. Exhaust fan shall be energized
on after exhaust damper opens and speed shall vary to maintain space pressure
differential offset.

As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

As static pressure varies depending on space exhaust and space temperature is still above
setpoint stage on unit exhaust fan to maintain setpoint.

If outside air temperature is above return air temperature, close outside air to heat
recovery coil and open bypass damper.

G.  Occupied Winter (ambient temperature below 70 degrees F)

1.

Addendum #4

Outside air damper shall open, heat exchanger bypass damper closed and supply fan shall
start at 25% speed after outside air damper proven open. Exhaust fan shall be energized
on after exhaust damper opens and speed shall vary to maintain space pressure
differential offset.

As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

As static pressure varies depending on space exhausts stage on unit exhaust fan to
maintain setpoint.

Drop in space sensor below setpoint shall sequence heating coil control valve to maintain
space temperature.
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5. Outside air bypass dampers shall modulate based on heat exchanger exhaust air
temperature to ensure unit leaving exhaust temp stays above 34 degrees F to prevent heat
exchanger frosting if exhaust fan is operating.

6. Cold start up with outside air temperature below freeze stat setting of 38 degrees F, prior
to starting of unit open hot water valve to flow water in coil to prevent nuisance freeze
stat tripping while slowly ramping up speed of fan. Once system stabilize return hot
water coil control to normal.

H.  Provide Freezestat controls in each unit, as described in the general descriptions.
L Fan speed control
1. Supply fans shall start at low speed and shall operate as described above unless space CO
rises above 25 ppm. Upon rise in CO above setpoint, supply fan shail go to 100% fan
speed and exhaust fan shall control to maintain static pressure if required to operate. Hot
water coil shall operate as on occupied heating mode.

L Occupied Heating or Cooling

1. Associated exhaust fans per HV unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

AIR HANDLING UNIT | EXHAUST FANS
HV8 TX-21

4.20 SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE CONSTANT VOLUME
AIR HANDLING UNITS (RTU-1)

A.  This unit controls a single zone by varying supply air temperature.
B.  When supply fan is shut down, exhaust fan is off, outside air and relief dampers are shut tight,
heating coil valve is controlled by air sensors immediately downstream of coil. (Provide a

sensor for each coil section),

C.  Hours of operation will be set at the building central panel. Modes of operation will be:

Occupied summer.
Occupied winter.

1. Unoccupied cooling.
2. Unoccupied heating.
3. Cooldown.

4, Warmup.

5.

6.

D.  Unoccupied cooling (ambient temperature above 55 degrees F):

1. Outdoor air and relief dampers are closed, fans are stopped. Cooling and heating coil
valves are closed.

E. Unoccupied heating (ambient temperature below 55 degrees F)
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1. Outside air and relief dampers are closed. Fans are off. Cooling coil valves are shut.
Heating coil valves remain undet control of sensors immediately downstream of coils,
When room temperature drops to 55 degrees F, warmup cycle (as described below) is
actuated. When space temperature rises 10 degrees F, warmup terminates and fan stops.

F. Cooldown or Warmup Modes (Optimal start schedule)

1. Upon startup, the AH unit first goes through a cooldown or warmup mode. The supply
fan shall start, exhaust fan off, and run with outside air and relief dampers shut. Aftera3
minute time delay, the system goes into a cooldown or warmup mode, depending upon
temperature of return air.

2. Return air temperature above 80 degrees F, cooldown commences. Chilled water valve
modulates under control of room air temperature. Normal occupied cooling resumes
after room air temperature comes down to 75 degrees I.

3. Return air temperature below 68 degrees F warmup commences. Air discharge
temperature is controlled by room temperature, subject to a maximum of 85 degrees F.
Warmup terminates when room temperature has increased to 72 degrees F, subject to
time delay as described below, before reverting to normal operation.

4. Provide an adjustable time delay to hold the system in warmup after reaching 72 F, for a
preset time, before reverting to normal occupied mode. Adjust this delay based on
observed need for thermal stability.

G.  Occupied Summer (ambient temperature above 55 degrees F)
1. A space temperature signal will modulate the cooling coil valve to maintain space
setpoint,  Discharge temperature sensor will prevent supply air temperature from

dropping below preset minimum. Controller shall have P-I-D control algorithm.

H.  Occupied Winter (ambient temperature below 55 degrees F)

I Space sensor shall sequence heating coil control valve to maintain space temperature.
Respective exhaust fan(s) shall run when unit is in occupied mode.
2. RTU fan speed shall be varied as described above subject to a 100°F maximum discharge
supply temperature.
3. Provide Freezestat controls in each unit, as described in the general descriptions.
L Exhaust fan control
I Unit exhaust fan shall be controlled to maintain a slight negative pressure (-0.03) in the

space as reference to atmosphere.
J. Control of air dampers:
1. Interconnect the outside air (OA) and return air (RA) dampers so that when OA damper
opens, the RA damper closes. Control these dampers in the manner described, to regulate
outside air intake.

K.  Occupied Heating or Cooling

1. Associated exhaust faﬁs per unit shall be energized to run through the BAS system only
when the building is in the occupied mode per the following schedule:
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AIR HANDLING UNIT | EXHAUST FANS
RTU-1 TX-7

SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE CONSTANT VOLUME
HEATING AND VENTILATION AIR HANDLING UNITS (HV-1,2,3,4 & 5)

This unit controls a single zone by varying supply air temperature and varying outside air to
maintain minimum pressure differential between space and corridor of -.03 in.we.

When supply fan is shut down, outside dampers are shut tight, heating coil valve is controlled
by air sensors immediately downstream of coil. (Provide a sensor for each coil section).

Hours of operation will be set at the building central panel. Modes of operation will be:

1. Unoccupied heating.
2. Warmup.

3. Occupied summer.
4. Occupied winter.

Unoccupied heating (ambient temperature below 55 degrees F)

1.  Outside air dampers are closed. Fan is off. Heating coil valves remain under control of
sensors immediately downstream of coils. When room temperature drops to 55 degrees
F, exterior unit heaters shall cycle to maintain space setback temperature. If space
temperature continues to drop, warmup cycle (as described below) is actuated. When
space temperature rises 10 degrees F, warmup terminates and fan stops.

2. Units with face and bypass dampers: face damper open, bypass damper closed. Heating
coils valves operate as described below.

Warmup Modes (Optimal start schedule)

1. Upon startup, the AH unit first goes through a warmup mode. The supply fan shall start
and run with outside dampers shut. After a 3 minute time delay, the system goes into a
warmup mode depending on space temperature,

2. Space temperature below 68 degrees F warmup commences. Air discharge temperature
is controlled by room temperature, subject to a maximum of 100 degrees F. Warmup
terminates when room temperature has increased to 72 degrees F, subject to time delay as
described below, before reverting to normal operation.

3. Provide an adjustable time delay to hold the system in warmup after reaching 72 F, for a
preset time, before reverting to normal occupied mode. Adjust this delay based on
observed need for thermal stability.

Occupied Summer (ambient temperature above 70 degrees F)

1. Outside and return air dampers shall modulate from a minimum of 20% outside air to
maximum minimum value scheduled to maintain offset pressure differential.

2. Whenever associated exhaust fans GX-46, 47, 48, 49 or 50 are running, respective units
outside air dampers shall go full open to maintain while still under control of space
pressure differential offset.
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G.  Occupied Winter (ambient temperature below 70 degrees ¥}

1. Units without face and bypass dampers: Space sensor shall sequence heating coil control
valve to maintain space temperature. Outside air and return air damper are under control
of space pressurization offset.

2. Units with face and bypass dampers: Space sensor shall sequence heating coil control
valve, face and bypass dampers and outside air dampers to maintain space temperature.
Outside air and return air damper are under control of space pressurization offset.

3. Mixed air temperature above 35 degrees F: Face damper open, bypass damper closed
and heating coil control valve modulates to maintain space setpoint. Mixed air
temperature below 35 degrees F: Hot water valve goes to full open and face and bypass
damper modulate to maintain space setpoint.

H.  Provide Freezestat controls in each unit, as described in the general descriptions.
1. Occupied Heating or Cooling

1. Associated exhaust fans per HV unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

AIR HANDLING UNIT EXHAUST FANS
HV-1 TX-12, GX-3
HV-2 TX-14, GX-6
HV-3 TX-15, GX-31
HV-4 TX-20, GX-12, 14
HV-5 TX-13, GX-13, 25

422 SEQUENCE OF OPERATIONS —~ HEAT RECOVERY UNITS ( HRU1 and HRU2)

A.  HRU units shall provide minimum ventilation air to respective AHU’s served. If HRU value is
not sufficient to maintain minimum then modulate main outside air damper to supplement.

B.  Occupied Summer (ambient temperature above 70 degrees I)

1. Outside air damper shall open, heat exchanger bypass damper closed and exhaust and
supply fan shall start after outside air damper proven open. Exhaust fan speed shall vary
based on maintaining a negative offset as indicated on drawing in reference to totalized
supply vav boxes of spaces served. Supply fan shall track exhaust fan to maintain
scheduled offset.

2. If outside air temperature is above return air temperature, close outside air to heat
recovery coil and open bypass damper.

C.  Occupied Winter (ambient temperature below 70 degrees F)
1. Outside air damper shall open, heat exchanger bypass damper closed and exhaust and

supply fan shall start after outside air damper proven open. Exhaust fan speed shall vary
based on maintaining a negative offset as indicated on drawing in reference to totalized

Addendum #4 PROJECT NO. BI-RT-843



SECTION 230900
INSTRUMENTATION AND CONTROL FOR HVAC
PAGE 58 OF 66

supply vav boxes of spaces served. Supply fan shall track exhaust fan to maintain
scheduled offset.

2. Outside air bypass dampers shall modulate based on heat exchanger exhaust air
temperature to ensure unit leaving exhaust temp stays above 34 degrees F to prevent heat
exchanger frosting if exhaust fan is operating,.

3. Cold start up with outside air temperature below freeze stat setting of 38 degrees F, prior
to starting of unit open hot water valve to flow water in coil to prevent nuisance freeze
stat tripping while slowly ramping up speed of fan. Once system stabilize return hot
water coil control {o normal.

4. Preheat coil valve to modulate to maintain discharge temp of 50 deg F (adj).
D.  HRUI shall be interlocked with AHU1. Unit shall provide required exhaust to art classrooms.

HRU2 shall be interlocked with AHU4. Unit shall provide required exhaust to science
classrooms.

F. BAS shall monitor supply air and exhaust air at units

423 SEQUENCE OF OPERATIONS — VARIABLE AIR VOLUME AIR HANDLING UNITS
WITH ENERGY RECOVERY (AHU-3 and AHU-5)

A.  When supply fan is shut down, relief fan is shut down, the outside and relief/spill dampers are
shut tight, heating coil valve is controlled by air sensors immediately downstream of coil.
(Provide not less than one sensor for each 8§ sq. ft. of coil face). Upon a signal from the BAS
system to start the outside air and relief air dampers shall open and start supply and exhaust air
fans. Fans shall be controlled under specific mode of operation.

B.  Hours of operation will be set at the building's central panel. Modes of operation will be:

Unoccupied cooling.
Unoccupied heating.
Cooldown or Warmup.
Occupied summer.
Occupied winter.

G

C.  Unoccupied cooling (ambient temperature above 55 F)

1. Outdoor air dampers are closed, fans are stopped. Cooling and heating coil valves are
shut.

D.  Unoccupied heating (ambient temperature below 55 F)

1. Outside air dampers are closed. Fans are off. Cooling coil valves are shut. Heating coil
valves are under control of sensors immediately downstream of coils shall modulate to
maintain minimum inside casing temperature of 45 degrees F. When room temperature
drops to 55 degrees F, radiant panels shall be first stage for heating and if further drop in
space temp initiate warmup cycle (as described below) is actuated. When space
temperature rises to 65 degrees F, warmup terminates and fan stops.
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E.  Cooldown or Warmup (Optimal schedule)

I.

Prior to occupied operation (adjustable lead time), the supply and exhaust fan starts,
outside and relief dampers open. After a 3 minute run time, the system reverts 10 a
cooldown or warmup mode, depending upon temperature of return air.

If return air temperature is above 80, cooldown commences. Chilled water valve is
modulated under control of return air temperature. Normal occupied cooling resumes
after average room air temperature comes down to 75 degrees F.

If return air temperature is below 68 F, warmup commences. Return air sensor and/or
average space temperature modulates the hot water control valve, subject to a high limit
of 85 F discharge air temp. Warmup terminates when average space temperature has
remained above 72 deg F for a preset time period (iry 30 minutes initially). Adjust the
time delay as needed to allow for thermal capacitance of building construction materials.

F. Unit shall operate with 100 % outside air and will not utilize CO2 control.

G.  Occupied Summer (ambient temperature above 55 degrees F)

1.

Temperature sensor immediately downstream of chilled water coil, as reset by a return
air sensor and remote zone calling, through its controller (vav air handling units), shall
control sequencing of chilled water coil control valve, (occupied mode) in response to air
handling unit discharge temperature. Controller shall employ a dynamic self tuning
algorithm.

Outside air damper shall open, heat exchanger bypass damper closed and supply fan and
exhaust fan shall start under static pressure control (static pressure control for AHU-5
relief fan only. AHU-3 relief fan described below) after outside air and relief damper
proven open.

As additional exhaust fans or units are energized unit exhaust fan shall reduce speed and
eventually shut down. If space static cannot be maintained, is in excess of setpoint or
space temperature continues to rise increase supply fan incrementally to 100% speed to
allow more outside air.

If outside air temperature is above return air temperature, close outside air to heat
recovery coil and open bypass damper.

H.  Occupied Winter (ambient temperature below 70 degrees F)

1.

Addendum #4

The fan discharge sensor modulates variable outside air dampers, heat exchanger bypass
dampers and heating coil control valve in sequence (with dead band between). Provide
independent low limit controllers immediately downstream of heating coils, set at 45
degrees.

Outside air bypass dampers shall modulate based on heat exchanger exhaust air
temperature to ensure unit leaving exhaust temp stays above 34 degrees F to prevent heat
exchanger frosting if exhaust fan is operating.

Cold start up with outside air temperature below freeze stat setting of 38 degrees F, prior
to starting of unit open hot water valve to flow water in coil to prevent nuisance freeze
stat tripping while slowly ramping up speed of fan. Once system stabilize return hot
water coil control to normal.
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1. Provide Freezestat controls in each unit, as described in the general descriptions.

1. Occupied Heating or Cooling

I.  Associated exhaust fans per AC unit shall be energized to run through the BAS system
only when the building is in the occupied mode per the following schedule:

AIR HANDLING UNIT | EXHAUST FANS
AHU-3 GX-7, 10, TX-19

K.  Supply and Relief Fan volume control.

1. A static pressure pickup sensor in the supply duct, referenced to outside air, located
approximately two thirds down the main supply duct will, through a controller with P-I-D
control algorithm, modulate a variable frequency fan speed controller, to maintain the
static pressure setting. Provide a high limit pressure sensor with two setpoints. One
setpoint to alarm above-normal pressures, the second setpoint, set higher, to shut the fan
down.

2. AHU-5: control relief fan speed based on duct static pressure.

3.  AHU-3 exhaust fan speed shall vary to maintain space pressure differential offset
between supply to maintain space negative pressure with respect to ambient.

4. BAS shall monitor both fan airflow to verify cfin offset.

L. AHU-3 VAV Zone Control

1. A room temperature sensor sequences the radiation or radiant panel control valve (if
exists), the reheat coil, and the air valve.

2. VAV air volume controller will have a maximum CFM and minimum CFM adjustment.
Adjust maximum and minimum CFM to the cfm shown on the drawings.

3. For each reheat coil, provide a HW control valve and modulate it in sequence with the
VAV damper.

4. During warmup, position VAV damper to maximum CFM with reheat valve closed.

5. Room temperature set points, operating temperature, air volume and status will be
monitored at the central panel. Set points will be remotely adjustable.

6. Refer to additional vav/radiant control below.

M. AHU-5 VAV zone control

1.  Refer to LX-1 control sequence below.
A room temperature sensor sequences the radiation or radiant panel control valve (if
exists), the reheat coil, and the air valve.

3. VAV boxes with electric duct coils shall work in similar manner and shall only operate
when the hot water system is not in service. When hot water is available the electric duct
coils are locked out.

4.24 SEQUENCE OF OPERATIONS —~ RADIANT PANELS

A.  Space sensor shall modulate radiant panel control valve based on occupancy schedule to
maintain space setpoint.
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Where radiant panel and VAV box(es) with heating coil(s) are controlied by same space sensor,
space sensor shall first initiate radiant panel heating on and then upon further drop in space
temperature and after VAV is at minimum flow, VAV heating coil control valve shall modulate
to maintain space temperature.

If space temperature continues to drop sequence VAV box to 75% of max cooling flow (adj) ands
modulate control valve.

SEQUENCE OF OPERATIONS — VARIABLE TEMPERATURE CONSTANT VOLUME
AIR HANDLING UNITS (FAN COIL UNITS FC-8)

This unit is 100% outside air and controls a single zone by varying supply air temperature.
Respective existing exhaust fan.

When supply fan is shut down, outside dampers are shut tight, freeze pumps are off, heating coil
valve is controlled by air sensors immediately downstream of coil. (Provide a sensor for each
coil section).

Hours of operation will be set at the building central panel. Modes of operation will be:

1. Unoccupied cooling.

2. Unoccupied heating.

3. Occupied summer.

4, Occupied winter.

Unoccupied cooling (ambient temperature above 55 degrees F).

1. Outdoor air dampers are closed, fan is stopped. Cooling and heating coil valves are
closed.

Unoccupied heating (ambient temperature below 55 degrees F)

1. Outside air dampers are closed. Fan is off. Cooling coil valves are shut. Heating coil
valves remain under control of sensors immediately downstream of coils.

Occupied Summer (ambient temperature above 55 degrees F)

I. A space temperature signal will modulate the cooling coil valve to maintain space
setpoint.  Discharge temperature sensor will prevent supply air temperature from
dropping below preset miminum. Controller shall have P-I-D control algorithm.

2. Outside dampers full open.

Occupied Winter (ambient temperature below 55 degrees F)

1. Space sensor shall sequence heating coil control valve.

2. Provide independent low limit controllers immediately downstream of heating coils, set
at 40 degrees to start hot water and chilled water freeze pump for freeze protection.

Provide Freezestat controls in each unit, as described in the general descriptions.

SEQUENCE OF OPERATIONS - CABINET UNIT AND UNIT HEATERS
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Provide a room sensor for each unit heater to open 2 position control valve and cycle the unit
fan to maintain the desired space temperature (setting range 45 - 75 ¥). Provide a strap-on
thermostat to stop the fan whenever the hot water supply temperature drops below 120 degrees
F. Submit an alarm if space temperature drops 5 deg. F below unoceupied set point.

SEQUENCE OF OPERATION - EXHAUST FANS GENERAL REQUIREMENTS

Each exhaust fan is to be started and stopped by the automatic control system, as shown on the
drawings, as described herein, as directed by the Engineer. Upon startup exhaust fans
respective motorized inlet and make up damper shall open. BAS shall monitor run times of
fans whenever they are in operation.

Exhanst fans will be started and stopped either by interlocking to run with or in response to a
signal from another unit, or by signal from the BAS control system, or by a room thermostat to
limit space temperature rise, as appropriate.

Status shall be monitored by the BAS system and an alarm generated if the fan does not operate
when initiated on or shuts down.

Associated transfer duct smoke dampers shall be interlocked to open when exhaust fans is
started. If damper fails to open an alarm shall be generated.

For all manually controlled fans located within shops, BMS shall provide a permissive to allow
fan to operate based on user defined occupancy schedules. Fan shall be turned off through
BMS if left on during after hours.

SEQUENCE OF OPERATIONS — HVAC SHOP CHIMNEY AUTOMATION SYSTEM (GX-
38)

A call for heat from one of the appliances will activate the chimney fan and releases the burner
once an adequate, pre-set draft has been established. Fan shall modulate based on XTP sensor
signal and fan controller.

SEQUENCE OF OPERATIONS — CHEMICAL STORAGE (GX-36, 5, 45)

Fan shall be started through BAS and run continuously. Initiate an alarm upon failure both at
the BAS and an audible and visual alarm above chemical storage room door.

SEQUENCE OF OPERATIONS — ANNEX GENERAL STOARGE EXHAUST (GX-19, 20,
21 and 22)

Exhaust fans shall be started based on rise in space temperature above setpoint. Fans shall
sequence on one at time in a cross ventilation fashion and respective inlet motorized damper
shall open. De-energize fan, close damper and inlet damper after space setpoint satisfied.

SEQUENCE OF OPERATIONS — ELEVATOR MACHINE ROOM EXHAUST (GX-1 and
GX-30)

Exhaust fans shall be started based on rise in space temperature above setpoint.

SEQUENCE OF OPERATIONS -~ ELECTRIC ROOM EXHAUST (GX-2, 4, 29, 39, 40)
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Exhaust fans shall be started based on rise in space temperature above setpoint.

Fans with multiple sensors in fans serving more than a single space shall operate to satisfy each
space Sensor.

SEQUENCE OF OPERATIONS - TELECOM CLOSET AIR CONDITIONING

Space air conditioning units shall be started locally through unit supplied thermostats and
controls to maintain space setpoint. Units controls shall sequence evaporator fan and
refrigeration cycle to maintain space setpoint.

BAS shall monitor space temperature of all Telecommunications Closets and MDF room.
Report an alarm if space temperature rises 2°F above setpoint (72°F adj).

SEQUENCE OF OPERATIONS — SHOP VENTILATION EXHAUST FANS (GX-46, GX-47,
GX-48, GX-49, GX-50, GX-51, GX-52)

Fans shall operate based on rise in space setpoint (75°F initially, adj.) automatically or if set into
the hand position. When fan is called to run, open fan motorized damper and ceiling mounted
make up air damper, start fan via inlet damper end switch.

GX-51 and/or GX-52 shall also be started if levels of carbon monoxide as measured by sensors
located at 127 above finish floor sense levels on CO above 25 ppm. If temperature outside is
below 35°F, GX-51 and/or GX-52 make up air dampers shall remain closed and HV-6A, 6B
and/or 7A, 7B shall go to high speed and 160% outside air for make up.

SEQUENCE OF OPERATIONS -~ HVAC PLASMA CUTTER (GX-27)

Exhaust fan shall be started/stopped via manual starter. Provide permissive to operate fan only
during user specified occupancy schedule. If fan is run after specified times it will be
commanded off by BAS unless extended schedule is implemented.

SEQUENCE OF OPERATIONS —~ SHOP WELDING EXHAUSTS (GX-9, GX-44, GX-32)
Exhaust fan shall be started/stopped via manual starter.
SEQUENCE OF OPERATIONS — AUTOBODY MIXING BOOTH

Exhaust fan shall be started/stopped through control interlock from spray booth mixing room
with mixing room supply fan. Coordinate interface with booth supplier.

SEQUENCE OF OPERATIONS — SMALL PAINT SPRAY BOOTH

Exhaust fan shall be started/stopped via manual starter mounted on booth enclosure. Coordinate
spray operation lockout with booth supplier. Interlock compressed air solenoid valve (supplied
by others) with exhaust fan. Solenoid valve shall be closed when fan is off. Provide a local
audible alarm with silence switch if fan fails when called to operate. Provide permissive to
operate fan only during user specified occupancy schedule. If fan is run after specified times it
will be commanded off by BAS unless extended schedule is implemented.

SEQUENCE OF OPERATIONS - AUTOMOTIVE VEHICLE EXHAUST (GX -35, GX-34
and GX-24)
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Exhaust fan shall be started/stopped via manual starter. BMS shall provide relay to shut down
fan if fan is left on after normal occupied hours.

SEQUENCE OF OPERATIONS — SCIENCE HOOD EXHAUST (LX-1 and LX-2)
Fxhaust fans shall be started/stopped via remote start/stop buttons located on Lab Hood.

BAS to provide and monitor local lab hood airflow alarm and initiate a local and remote alarm
upon loss of hood airflow when fan is commanded on. Provide sign indicating if “FAN
STATUS LIGHT 1S OFF DO NOT USE HOOD”

SEQUENCE OF OPERATIONS — PREP ROOM EXHAUST (GX-37A/B)

GX-37A/B shall operate when main air system AHU 5 is off. When AHU 5 is operating, GX-
37A/B inlet damper shall be closed allowing 100% exhaust through main air system. When
AHU 5 is off, EV-2 damper shall be closed allowing 100% exhaust through GX-37A/B.

EV-2 shall track supply VAV box to maintain a negative pressure with a 150cfm offset.

SEQUENCE OF OPERATIONS — SCIENCE ROOM PRESSURIZATION CONTROL (LX-1
& LX-2, AHU-5)

LX-1 and 2 are manually turned on as described above. AHUS VFD’s shall modulate fan
speed in response to duct static pressure.

Supply and exhaust vav boxes shall track to maintain minimum airflow offsets in the Science
Lab A228 A226 A225 A223 and Prep Rooms A227 and A224. For each space, provide a static
pressure sensor {0 verify a negative offset with respect to corridor is achieved and adjust vav
box airflows as required. Whenever the respective lab hood exhaust fans , LX-1 or 2, are on,
the associated exhaust vav box airflow shall be reduced 770 ¢fm to match hood exhaust flow.

SEQUENCE OF OPERATIONS — CARPENTRY DUST COLLECTOR

Unit shall be started/stopped via manual start stop station located in carpentry office through
manufacturer’s remote control panel. BAS to allow permissive to operate dust collector based
on programmed occupancy schedule. BAS contractor to provide ALL interconnecting control
wiring to and from controller to dust collector. This shall include but not limited to filter
differential monitoring, pulse blow down control, alarms, fan failure and as required to satisfy
sequence of operations.

Provide manua} summer/winter switch located inside building in office to set position of dust
collector discharge dampers. Under most conditions, dampers shall be set to recirculate air.
Provide spark arrestor sensor on the dust collector discharge to override switch that changes the
position of the discharge bypass dampers to 100% exhaust no recirculation and initiate an alarm
both inside of building and at BAS.

Provide differential pressure monitoring across filters to signal dirty filters.
SEQUENCE OF OPERATIONS ~ SANDING VACUUM SYSTEM (AEROVAC)

Unit shall be started manually at unit provided starter.
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SEQUENCE OF OPERATIONS -~ LARGE SPRAY BOOTH

Start and stop on both booth exhaust fan and gas fired makeup air unit by manufacturers
controls. BAS shall monitor run times,

SEQUENCE OF OPERATIONS — PREP BOOTH

Start and stop on booth exhaust fan by manufacturers controls. BAS shall monitor run times.
SEQUENCE OF OPERATIONS ~ PLUMBING SOLDERING EXHAUST (GX -23)
Exhaust fan shall be started/stopped via manual starter.

SEQUENCE OF OPERATIONS - FUEL OIL TANK (HVAC And Boiler)

BAS shall monitor output alarms generated by fuel oil monitoring panel.

SEQUENCE OF OPERATIONS — WASTE OIL TANK

BAS shall monitor output alarms generated by waste fuel oil monitoring panel.

SEQUENCE OF OPERATIONS — FUEL OIL TRANSFER PUMP (FOP-1)

Fuel oil pump shall be started remotely through building temperature control system based on
occupancy schedule or manually through unit mounted HOA switch on unit control panel and
operate continuously during school hours. BAS shall coordinate with shop emergency shut down
controls provided under Division 26. Provide a 120 solenoid valve (normally closed) for each
shop to close when respective emergency shut off is energized. BAS to monitor status of each
emergency shut off panel through a set of NO or NC contacts to allow or deenergize fuel oil
pumps. One or both of the panels shall be in a normal state to allow pumps to operate. If both
panels are in off state pumps shall be locked out.

When the fuel oil pump operation fails to operate outside a normal shut down, generate a local
audible alarm in both HVAC and Plumbing shops as well as an alarm to the BAS.

BAS shall monitor run times of each pump.

Upon failure of lead fuel oil pump BAS shall rotate to the lag pump. BAS to rotate pumps to
equalize pun times.

SEQUENCE OF OPERATIONS ~ EMERGENCY GENERATOR

BAS to monitor status and alarms.

SEQUENCE OF OPERATIONS — CORRIDOR LIGHTING CONTROL

BAS shall control corridor lighting circuits, on/off, based on user defined occupancy schedules.
Extend control from nine lighting control panels. Refer to Electrical drawings for locations.

Each corridor shall be controlled independently.

Lighting panels include RP0S, LP05, LP06, LP07, L.P08, .P09, LP10 and LP11.
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4.53 SEQUENCE OF OPERATIONS ~ SITE LIGHTING CONTROL
A,  BAS shall control normal site lighting circuits, on/off, based on exterior photocell (provided by
BMS contractor) for turning on and user defined occupancy schedules to turn off. Extend
control from site lighting control panels or contactors. Refer to Electrical drawings for
locations.
B. Electrical panels include LPOS, LP06, ELP11 and LP10.
4.54 SEQUENCE OF OPERATIONS -~ SHOP AIR COMPRESSORS (Typical of 3)

A.  System is configured with and intake penthouse with damper, an exhaust penthouse with set of
right angle dampers and space sensor.

B.  When compressor is off and space temp is satisfied, right angle dampers are closed to exterior,
open to room and make up closed.

C.  Dampers shall always be positioned to room with makeup air damper closed when space
setpoint is satisfied. Rise in space temperature above setpoint, BMS shall modulate right angle
dampers to maintain space temperatures and open make vp air damper.

4.55 SEQUENCE OF OPERATIONS - HC-1

A.  Connect HC-1 hot water valve to existing controls on existing RTU. This coil replaces the
existing steam coil.

4.56 SEQUENCE OF OPERATIONS ~ EJECTOR PUMPS (SE-1 (boiler room) and SE-2 (plumbing
shop pit)

A.  BAS to monitor status and alarms.

END OF SECTION 230900

Addendum #4 PROJECT NO. BI-RT-843



e 3
“ -
3

weh

/

-
gy

{

7

—-"‘"—é;

. a

SKA-1

o

ﬁ

g

g

E

=
z
e
= o
3 &
& o
0
@ W
8%
-
(P
Z 3

w O

E L O

DEMOLITION KEYNOTES

122 REMOVE EXISTING SLAB

H.C. WILCOX TECHNICAL HIGH SCHOOL/B1-RT~B43

JOB NAME/NUMBER
SCALE:

‘w. - 10"
DATE:
7/23/2010

REFERENCE SHEET: D1.03
REFERENCE ADDENDUM: #4

TA! 8O0 KIM PARTNERS

lys Street

1] 148 Wyl

TA
500

clicut

Tel: (860) 547-1970

Hartford, Conne

K 1 M) Fax: (860) 249-0605




MATCHLINE SILL

REMOVE 2 B%tCK
COURSES BELOW WINDOW

BOILER ROOM

'

10
o

REFERENCE S

HEET: DL.GS

REFERENCE ADDENDUM: #4

W ———

S

STORAGE

=0

TAI SO0 KIM PARTNERS

T A [ 146 Wyllys Strest

500 Hartford, Connecticut
Tel: {860) 547-1970

K I MjFax: (860) 248-0685

JOB NAWE/NUMBER
#,C. WILCOX TECHNICAL HIGH SCHOOL/B1~RT-B43

SCALE:
1 ,sn - 10"

DATE:

7/23/2010

TITLE
FIRST FLOOR DEMOLITION
PLAN - AREA C

DRAWING NO.

SKA-2




s Ill’lt’!’!’llllllt‘ /IIIIIIIIIIIII’IIIIIIII
'2"3’3&&3’5’3’.".‘0’3’.3’.5'-‘3’.'0'.'0’3’5’_5?3?&3’.‘?".3’3’3’;’.".3’.3’35’.’3’.3’.‘0’.‘?‘0

“‘2&3’. A""".‘_"

’_‘,_,...—-——,-____-—-"

COMPUTER
EDUCATION

o

o, Y

o s

B2

e

e, vt
X7 B X
St oo

s
2t
e e S

e
V.4
e

TS

3.8

Q"‘“
TR

Fat

2

TR

s

=
RSO

BRI

v,
.S

]
ToGA

TS
ST

%

——

ot
KL

e

REFERENCE
SHEET:
REFERENGE. ADDENDUM: 4

TAISOO K
iM PARTNER
T A 1) 146 Wyl S :_28 NAME /NUMBER
¢ o0 ﬂfo‘%)‘é{i‘ifeet_ €. WILCOX TECHNICAL
1w e B i e HIGH SCHOOL/B1 i
M| Fax: (860)249*0655)5 ; A/Taﬂ - 1" «-RT=843 FLE
o IRST FLOOR P DRAWING NO.

7/23/201
0 AREA A

SKA-3




'-4" 2’-Q"  CIORRIDOR
£y (A1010

I uu.g_l TLLT

i “Jr.{w__iii% _______ {G\! i
| @% Nl

REFERENCE SHEET: A1.02
REFERENCE ADDENDUM: #4

TAI SO0 KiM PARTNERS

T A 1] 146 Wyllys Slreet

SO0 Hartford, Connecticut
Tel: (860) 547-1970

K 1 M| Fax: (860) 249-0895

J0B_ NAME/NUMBER
H.C. WILCOX TECHNICAL HIGH SCHOOL/Bi-RT-BA3

THE

SCALE:

1/3- - §'-0"

FIRST FLOOR PLAN
AREA A

DATE:
7/23/2010

DRAWING NQ.

SKA-4




' CONFERENCE
ROOM

€101D

%
CORRIDOR
|

+

REFERENCE SHEET: A1.03
REFERENCE ADDENDUM: #4

JOB NAME/NUMBER TITLE DRAWING NG.
TAI 8OO KIM PARTNERS H.C. WILCOX TECHNICAL HIGH SCHOOL/BI-RT-843
Fa T 146 Wyllys Street T FIRST FLOOR PLAN
Hartford, Connectiout f/B" - 10" SKA"'"’E)
1?0 Tel: (860) 5471970 L2 AREA B & C
M| Fax: (850) 249-0695 :
Fax: (860) /2522000




RS

<
Lo

&0

ik ] .
ISCIENCE CLAB

A2 I
e
3 3
|l
}]l
rvta
@allt
L___“?JIL%_
:“:
o
'3 3 I
3 1
i i
= 30

"}.....__-__...._;

REFERENCE SHEET: A1.07
REFERENCE ADDENDUM: #4

TAl SO0 KiM PARTNERS

T A 17 146 Wyliys Sireet

s00 Hartford, Connecticut
Tek {860) 547-1870

K 1 M Fax: {860) 248-0695

JOB NAME/NUMBER

H,C, WILCOX TECHNICAL HIGH SCHOOL/Bi-RT-B43

FIELE

SCALE:

'/BO = 1°-0"

SECOND FLOOR PLAN
AREA A

DATE:

1/23/2010

DRAWING NO.

SKA-6




CLASSROOM
9

—2" SEISMIC
FLR JOINT

I =

cuassroom | Af—-3

REFERENCE SHEET: A1.07
REFERENCE ADDENDUM: #4

JOB NAME/NUMBER TITLE DRAWING NO.

TAI 800 KIM PARTNERS H.C. WILCOX TECHNICAL HIGH SCHOOL/BI-RT-843
146ﬂf Wyilyé Strest SCALE: SECOND FLOOR PLAN

Hartford, Connecticut ™ -
$00 : 1/8* = 1'-0

Tel: {860) 547-1970 AREA A —
KiM Fax:{(BGD)) 2480695 DATE: SKA 7

7/23/2010




NEW 17 THK
SLATE SILL

REMOVE EXIST'G
CONC SILL

REMOVE EXIST'G
ALUM WINDOW SILL

N
It />REMOVE ONE
SEALANT(TYP _~" COURSE OF EXIST'G .
() \ YT T //—_‘ BRICK ONLY @ NEW  uwo0
! .- / ;’ ' - fres«

T.0 STL PLATE

.................. NG  aNno ‘ STL
EXISTG CMU COMPRESSIBLE =
AND PROVIDE L
st PLATE(SEE FILLER & SEALANT =
STRUCTURAL) 27BRICK W/EXIST'G %
St MET TIES . &£
B | AR SPACE 302
] EXISTG CMU 1" RIGID INSULATION )} ! O
T0 REMAIN—\ DAMPPROOFING 0 o
3]
4.4
FULL HEIGHT MORTAR o
1 DRAINAGE NET «
WEEPS(TYP A
(P) ] 4 1ST FLR
)
EXISTG THRU-WALL +0'-0"
FLASHING
|
\)
REFERENCE SHEET: 4/A4.10A
REFERENCE ADDENDUM: #4
TAI 8OO KiM PARTNERS e o TECHNICAL HIGH - e DRAWING NO.
N = SCHOOL/BI-RT-BA3 I WALL SECTIONS
$S00 :.D ' onn_e [l 3/‘0 - ‘o_op _
E&;‘?fé’mﬁéé’s SKA-8

7/23/20140




16'=7" R.O(V.LF.): 4 EQ DIVISIONS

E A5.07 )SIM

1

A4.38

SIM

§'—5" R.O(V.L.F.)

SANDWICH WALL PANEL

REFERENCE SHEET: A5.01
REFERENCE ADDENDUM: #4

TA! 500 KiM PARTNERS

T A 1] 146 Wyllys Street

SO0 Hartford, Connecticut
Tel: (860} 547-1970

K 1 M| Fax: (860) 249-0685

JO&NwE%J;AB%E oH /a RT-843 TITLE

M 12 CHNICAL HI SCHOOL /81~ RT—

SCALE; WINDOW TYPES
1 /‘o - 1'-0"

DATE:

7/23/2010

DRAWING NC.

SKA-9




REFERENCE SHEET: A8.07
REFERENCE ADDENDUM: #4

O,

O-d=p/t WIS

03 +).8-.%

(E9LVINOOHSSYTO WWOIIdAL ® SNOILVAZTE HOEIN
Q3INQ3HOS SV 3SVE —

.0—.C

“'b"""g

&

.
/320710

TAI 8O0 KiM PARTNERS

T A | 146 Wyllys Street

$00 Hariford, Connecticwt
Tel: (B60) 547-1870

K | M) Fax: (860) 2490685

OB NAME /NUMBER

H,C. WILCOX TECHNICAL HIGH SCHOOL/BI-RT-843

SCALE:
174" » '—o*

OATE:

7/23/2010

TITLE
INTERIOR ELEVATIONS
—CLASSROOMS

DRAWING NO.

SKA—-10




ROOM FINISH SCHEDULE

RM,|ROOM “LOOR BASL

N O N A M E NORTH| EAST [SOUTH WEST
B133 STORAGE VCT VINYL [VIRYL [VINYL VINYL)

COMPRESS ROOM exte S - = = =

—— — v —

REFERENCE SHEET: Al10.02
REFERENCE ADDENDUM: #4

JOB NAME/NUMBER TITLE QRAWING NO

TAI SO0 KIM PARTNERS H.C. WILCOX TECHNICAL HIOH SCHOOL/BI-RT—843 '

146 Wylly{:Si fi 4 [ ROOM FINISH SCHEDULE

50O/ o (a60) sa7-1970 LA —_—

K 1 M| Fax ({aeg) 249-0695 | DE: SKA 1 1
1/23/2010




f)@ | PASS.

)
[

g

STORAGE

REFERENCE SHEET: A12.08
REFERENCE ADDENDUM: #4

. -
RECEPTION Il!,!,!_! ,,,,,,

JOB NAME/NUMBER

TA SO0 KM PARTNERS HC. WILCOX TECHNICAL MIGH SCHOOL/BI-RT-BA3

TTE DRAWING NO.

SECOND FLOOR

FURNITURE PLAN-AREA B| SKA-12

T A 1] 146 Wyllys Street SCALE:

Hartford, Connecticut " .o
§ O O| 7l (560) 547-1670 1/8" = 10
K 1 M Fax; (860} 240-0B95 DATE;

7/23/2010




Z|d| unumes &
pd S| <
o % 2| o POWER | O
t(— ITEM A E E A E_J " REMARKS CATALOG
S 22 || e |21 NUMBER
Q Z |2 ls|2|s|22 2|l |E 2|2 121512 | 2 O | T
& = e M B R BRI R E E B e
HEALTH TECHNOLOGY (B216)
MOD_UEAMWLL H'i;l"‘- P H?lhf L 20 PROVIDE POWER ONLY
rfv'\?AISHER M MY I kil - ‘?5'\
DRYER - HT3| 1 2%’
LS e P e N NP g
/4\
REFERENCE SHEET: A12.09
REFERENCE ADDENDUM: #4
TAE SOO KEM PARTNEHS ;'O‘Bc.Nmi/cNonMB;E Hm _R‘;-u: TTLE DRAWING NO.

TAIl :;?ﬁ\g’:;iyés‘:;ziiﬁ . SCALE: EQUIPMENT SCHEDULE
Tel: (660) ST 9D N/A SKA"" 1 3

K 1 M) Pax: (850) 249-0635 DATE:

7/23/2010




EXTERIOR

bPCO -

INV. EL

FOR SINK F’iPH\jG IN
THIS CLASSROQM,
REFER TO BLOW—UP

11 /4"H&CW up

TO EEW/SH ABOVE
UP TO A225 |
- TEAGHER-STATION - — e s -

) ’ — 1-1/2" AW&AY, THER}
/10490 1/2°H&CW,G(F) UP EXPA!
; 4 | |
T I - DPCO
i DPCO
DPCO 1“1“}2 R —
— e 11 f2"HWRP~ 1)-z_’ {\ ¢
em—— ”"‘“’371“1{_ 72 o i
W‘wif:;o E.‘:“i{"“‘_“‘é.‘:‘.‘:‘: “ -F 2“AV J‘UPJ% “;{ "“““Ii::é“l“ - L .;: &
| X o
(I g AW P i ”
1 70 D5 11 /4 H&CW | (2550)
—m]-mz AV +_ -~ - l wdoray -—z—i \?v-—-—-
AW 2" .
% | CLASSROOM 4
....T"}I@g i A163 1-1/2't
I [ »
al I 11 /4"CW; 3/4"H&

1=1/2" AW&AV
1/2"H&CW

CONNECT 1-1/2"AV TO 2°AV, REFER TO
CONNECTION PIPING IN AREA SKETCH ABOVE.

CLASSROOM 4 #163 CLASSROOM SINK PIPING

CONNECT 2"AW & 1/2"H&CW TO 4"AW &

1-1/2"H&CW, REFER TO CONNECTION PIPING
IN AREA SKETCH ABOVE.

1-1/2"AW DN,1-1/2"AV RISE
1/2"H&CW DROP

-~ CLASSROOM 4

SCALE: 1/8" = 10"

{301 Maln Streat, Danbury, T 06810
|203778.1017 F 203.778.10%8

ima Broadway, New York, NY 10018
{212.695,2422 F 212.685.2423

www. kohlerronangom

NOHERR ROWAN, 11€ E-mall krce@kohlamonan oo

COMSULUHG ENGINERS

PROJECT

HC WILCOX/BI-RT-843

SKETCH NUMBER

PROJECT NUMBER_9532

DATE _07/23/10

A 07/23/10 — ADDENDUM #4

SKP-072310-1

REVISION TO SHEET NUMBER_P1.02




Sene g et b

[o—

oy
Mm-:”_:”;":»WV”S;i‘ 121121‘”8{\}; I w‘

| s !
141 /4"HECW, FOR, TYPICAL
i ——PIRING REFER.TO.DETAIL:| /"2

| 2‘18104 VENT RISE

¥

2 'ﬁFLIEE VENT UP
2°CW,3/47HW (UP
i\ uhm

4’S UP

Z 1| CHEMICAL
=5 STORAGE

‘*
THERMAL INLIN
~<{B109 HEXPANS!ON

|
L L LJOINTS (TYP,) |
N-g's7 up \\ E
(7950) |1

I

i

304 Main Steet, Danbury, CT 06810

§203.7?’8.1 017 F 203.778 1018 07/23/1 0 — ADDENDUM #4
:
14370 Broadway, New York, N 10012
|212,606.2022 F 242.695.2428

|

{ww.kch!enonan,oom
KOHLIR RONAN, LLE HE-mal Rree@kohisronan.com
CONSULTING ENGINIERS

PROJECT HC WLCOX/BI-RT-843 SKETCH NUMBER __SKP—072310-2

PROJECT NUMBER_0532 DATE _7/23/10 REVISION TO SHEET NumBER_P1.03




P TREPPED &
" YENTED S?ﬁmﬁtﬁﬁ
» 3;’4‘?%&::&?

st P~
10 D4(7950)

T o BEZ
i TR gL

PLUMBING FIXTURE SCHEDULE

FERTURE] FISTUIRE FRETURE MAMUFACTURER
G TYPE BOGEE, MODEE RO PESCRIFTION

WT | WASHER ] SYMMONS VimBOZ-X RECESSED EQUIFMENT Witk %* SUFFLY

THM_ | PPPIKC, M-S0 WAB | CONNEGTIONS, 27 AN CONNEGTION AN VALE,

MININUM BRANCH SIZES

SUPPLY |TRAP  WASTE/ | oo JCOLD  [HOT | mcpien

s7E (mzE [sawramy] BV weiER | watem | PCMARKS

e | -— 2 — |3/ | 3/ | CONIRACTOR TQ CODRDINATE
ISTALLATION OF WASHER TRIM BOX

WITH WALL GOMDITISNS & ARCHITECT

128 e 07/23/40 —  ADDENDUM #4

Y ey, M Yo, B 13090
AR LRSI

b e dchindnuuoo:

PRONECT HC WLCOX/BI-RT-B43 =~~~ _SKETCH Numper . SKP-072010-3

FROJECT sukger 06932 A4TE fﬁ?f?ﬁflﬂ BEWSION TO SHEET wuwser_P109




A

|RP0B /25

|
“L"25

i }CRP2/61
Ve

]

i

et
5

*RPOS/ZO

I
=é20

Sr\fm-mﬁi
CLASSROOM.

fCRPZ/ﬁffM AlLG

e B

;.j
=
£

!

TN
L
AN

i 1

{
X

-

y,m
{

LG !;
N

{01 Maim Stroet, Darbury, GT 06810
[203.778.9017 F 203,778.1018

1370 Broadway, New Yok, NY 10018
212.895.2422 F 212.695.2423

www.kolderronan.com
E-mall kroa@kehlorronan.com

HC WILCOX/BI-RT—-843

KOHLER ROMAN, LLL
LONSUTING ENGINEERE

PROJECT

PROJECT NUMBER_0532 DATE _7/23/10

A 07/23/10 — ADDENDUM #4

SKETCH NUMBER . SKE-072310-1

REVISION TO SHEET NuMBER_E1.02




{RPO9/4

301 Mal Street, Danbury, CT CE810
(2037781017 F 2007784018

s
|RP09/1.3,5 *1 &CRP5/13,¥5,17

REFER TO PART PLAN #

2 ON THIS DRAWING FOR
WORK mﬁmﬁ AREA

JRp—

1370 Broadway, New York, NY 10018
212,685,242 F 2126852422

fwwrar kohletruman.com
KOHLER RONAN, LLC i E-mall krea@kohlemonan.com
CONSULTNG ENCINEERS.

PROJECT HC WILCOX/BI-RT—843
PROJECT NUMBER_0332

Zii& 07/23/10 — ADDENDUM #4

DATE _7/23/10

SKETCH NUMBER

SKE—072310~2

REVISION TO SHEET NUMBER.E1.08




/NS o)

Lt wanbres owirez ST
SRRRT R
0 Ay s W 8
st mms

Frvasetrarmeanicn.
Eamnge wvaan, gl P e

i s v RPOY
LOAD SERVED NI = LOAD _“m gﬂa = =1 LOAD SERVED
1 RECEPT. #8216 |2 1246 —3/4°c] 20 11|50 [ 70 1] 20 2 §1246 ~3/4°C)  RECEPT. 216 2
3| RECEPT. 8216 |2 f12+48 -3/4°C) 20 |1 540 | 300 1] 20 2 §1246 -3/4°C)  JBJEC) #8216 {4
§| RECEPT. 16 |2 f1246 -3/4°C) 20 |1 s 30 | 1] 20 2 2ot -5/4°0]  JBJ(EC) #8225 6
7| wecePT geme |2 gi2+s -3/9°c] 20 | 1 veo | o 1] 20 #1246 -3/4°C| RECEPT. §8201C |8
g | RECEPT. #8219 2 f12+6 -3/4°Cl 20 |1 540 | 720 1120 [ #1266 ~3/4°C] RECEPL #8201 110
11| CALL FOR AID 482028 |2 #1246 ~3/47C) 20 | 1 400 | 500 | 1| 20 |2 f12+6 —3/4°C] CALL FOR AD 82018 112
13| JB(EC) $8205A |2 #1246 ~3/4°CL 20 [ 1] 300 | 3m 1] 20 2 #1246 ~3/4°C  AC-1 & RPL. 14
15| MODULAR HEADWALL |2 124G —3/4°C[ 20 {1 1080 | 720 1] 20 |2 #1246 —3/4°C] REGEPTACLES (ROCF) {16
17| CALL FOR AlD #3215A [2 #1246 ~3/4"C{ 20 [ 1 a6 | 720 | 1] 20 |2 §1246 ~3/4°C] RECEPTACLES (ROCF) |18
19 RECEPT gB214 2 {246 ~3/4°C5 20 | 1| 720 | 1680 1120 |2 fi2+6 —3/4°C] ACCU~1 20
21 0P §Bns 2 §12+G —3/4°C| 20 | 1 250 | 380 1120 |2 g124G —3/4°C|  UGHTS #STAR 81 |22
23 %10, -1t {2 #1246 —3/4°C) 20 | ¢ 176 | 1680 | 1] 20 2 grave —3/4°C ACCU—1 24
25| RECEPT. #8217 |2 #1246 —3/4°C] 20 | 1§ 720 | 540 1120 |2 g1246 —3/4°C)  RECEPT. 48203 |36
271 RECEPT. #8201 2 #1246 —3/4°C| 20 { 1 720 | 540 1| 20 |2 gpr24c -3/4°CL  RECEPT. @212 |28
260 UBIEC) 8212 2 #1246 ~3/4°C] 20 {1 30720 1120 2 #1246 —3/4°C,  RECEPT. 48213 |30
3] RECEPT. @202 |2 #1246 ~3/4°¢) 20 [ 1| 50 | 5q0 1] 26 2 §124G ~3/4°C]  RECEPT. #B202A |32
33| MODULAR HEADWALL |2 #12+4G —3/4°C 20 | 1 1080 | 1080 \._// —{ 1| % R #12+¢G ~3/4°Cl WODULAR HEADWALL |34
35| MODULAR HEADWALL [2 BI2+G —3/4°C) 20 | 1 b—o oz (17203 1| 20 |2 y12+6 ~5/4°C] RECEPT. & TP #8214 136
7 A DRYER #8222 |2 #1046 —3/€°C) 30 | 2 Porl™ o LA - - o8
39 2600 |} - 1] 20 - Z m
p [ L A " _ MR ~ - 2
_ LOAD PER PHASE 10504 | 10350 | 9536
(SURFACE MTD) TOTAL = { 30390 L.\(\/\

THIENT

State of Connecticut
Department of Pubgc
Works

PROUECT

/A

H.C. Wilcox Technieal High
Scheol

TILE

SCHEDULES -
ELECTRICAL

sty e | DRAWHNG

b, ot s

e el SKE-072310-3

et v

Addendum #4




- S .
{ \; By \ /; o7 1
9 &9 SOR
|
I i | I
- |
E : NEW 6" GALVANIZED UNDERGROUND HRE——-“—»I
: DEPARTMENT CONNECTION PIPING TO BE
l COORDINATED WITH EXISTING} STRUCTURE
e | § %
C |
DINATED WITH II |
| —— | — — | “ | - | — | JI\ ., :
Eorm e o s = = s e ; LIV
10T DRAIN. PIPING- FROM-REDUGED o © REMC
_PRESSURE  BACKFLOW PREVENTER [TO Loy - CEAT
® | EXTERIOR, PROVE SPLASH BUOCK(%) ® —]
~AND-ENSURE-WATER-DOES-NOT-POOL-/ g |
FREEZE AGAINST BUILDING ; ﬂ
N BN . —
5 f t j x 4] A \FP1.
R—LONE—4 AN M
i 7\ - | CONTRAC
: : : B " INCLUDIN.
FI"?E\ ES e ® © D | NECESSA
ESS 4{ < || SYSTEM |
f cl140) | T i ; ;f | OF EACH
_ - ALLOWS
2 SmA Pl 10 NEW
- PN i} NEW waT
_ [ 1] vaLvE A
® ® @ ® [i] WATER S
—-PROVIDE "PIPING, FITTING, "ETC."AS il PROPERL
| |NECESSARY, TOICONNECT IT b ; g T | STATE FI
. |EXISTING SPRINKLER PIPING; TO © - L
K*REMAI VERIFY-IN-FIEL & I |

PROJECT
PROJECT NUMBER_0532

301 Main Street, Danbury, CT 06818
203.778.1017 F 203.772.10%8

|

i 1370 Broacdway, New York, NY 10018
$212.895.2422 F 212.6935.2423

wvw kohlaronan.com

KOHLER ROMNAN, LLC E-mall kreo@koiamonan.com
COMSULING ENGINEERS

HC WILCOX/BI-RT—843

A 07/23/10 — ADDENDUM #4

SKETCH NUMBER

DATE _7/23/10

SKFP--072310—1

REVISION TO SHEET NUMBER

FP1.05




BY-PASS
WTH METER

FIRST CHECK
MODULE
ASSEMBLY
0S. & Y VALVE
W/ TAMPER
SWITCH — TYP.

PIPE DISCHARGE LINE SIZE TO
BUILDING EXTERIOR

7”3 \HORIZONTAL REDUCED PRESSURE BACKFLOW ASSEMBLY

FP3.00/NOT TO SCALE

}33;?;?12«#?.53?%;?510 A o7 /23 /10 — ADDENDUM #4
§1S?D Hroadway, New York, NY 16018
212.695.2422 F 212.8356.2423
www.kehieronan.corm
“%ﬂtﬁ,ﬁ,ﬁé’gﬁﬂzé“ {E-mall krop@kohlemronan.com
PROJECT HC WILCOX/Bi-RT—843 SKETCH NUMBER ___SKFP—072310-2
PROJECT NUMBER_0532 DATE _7/23/10 REVISION TO SHEET NUMBER_FP3.00




0 ZONES #5
SPRINKLERS

_ SECOND

i,
ARD
T

¢/ 1 \RISER DIAGRAM

i
. F{!‘-"M

| DRAMN TO GRADE -

A" UNDERGROUND Fi%—/

FROTECTION SERVICE.

NEW 8" UNDERGROUND FIME -
FROTECTH® WATER SERWICE

COMNEST 10
MAIN 14 SITE
SLEEVE AND
CUORDINATE
COMPANY

!\\PE nﬂNﬂT T@ m[_g .......................

R Ay Sl Py, 2T TREAY
Ble el BHE R Fee e T

TP ooy, Eha o, BIY R
RS AEEIE SHSN

FROJECT HE WILDDX/BI-RT-843

OFF2EA0 —  ADDENDUM 4

SKETCH MumgEr SKEP-072310-3

PROJECT Husggr 0532 naTE /2340

REVISICN 10 SHEET Nowper FRZ.00




ADDITIONS AND RENOVATIONS
HC WILCOX REGIONAL VOCATIONAL TECHNICAL SCHOOL
MERIDEN, CONNECTICUT
PROJECT: Bi-RT- 843

BID OPENING 1:00 P.M. July 7, 2010

ADDENDUM NUMBER 3 DATE OF ADDENDUM June 4, 2010

The following clarifications are applicable to drawings and specifications for the project
referenced above.

ftem 1

Section 00 11 186, Invitation to Bid, the Pre-bid Conference Date has been postponed.
The Pre-bid Conference Date will be determined at a later date and in a subsequent
addendum.

ltem 2

Section 00 11 186, Invitation to Bid, the Bid Opening Date has been postponed. The
Bid Opening Date will be determined at a later date and in a subsequent addendum.

All questions must be in writing (not phone or e-mail) and must be forwarded to the consulting
Architect/Engineer (Tia Soo Kim Partner, LLC - 860-243-0695) with copies sent to the DPW
Project Manager (Barbara Cosgrove - 860-713-7264).

End of Addendum Number THREE

oot (e thon.

Gail Blythe, Associafé Fiscal Administrative Officer
Department of Public Works

ADDENDUM NO. 3 PAGE 1 OF 1 PROJECT BI-RT-843
601F-01-NOV 04-CLT



ADDITIONS AND RENOVATIONS
HC WILCOX REGIONAL VOCATIONAL TECHNICAL SCHOOL
MERIDEN, CONNECTICUT
PROJECT: BI-RT- 843

BID OPENING 1:00 P.M. JULY 7, 2010

ADDENDUM NUMBER 2 DATE OF ADDENDUM May 25, 2010

The following clarifications are applicable to drawings and specifications for the project
referenced above.

Item 1

Section 00 11 16, Invitation to Bid, the Plans and Specifications Ready Date has
been postponed at this time, the status of distribution will be determined at a later
date and in a subsequent addendum.

All questions must be in writing (not phone or e-mail) and must be forwarded to the consulting
Architect/Engineer (Tia Soo Kim Partner, LLC - 860-249-0695) with copies sent to the DPW
Project Manager (Barbara Cosgrove - 860-713-7264).

End of Addendum Number TWO

—— - —

— / — I
. T e e
/-_»-_-;‘:_:'«)f =P TP E T

o

Barbara Bergeron, Associate Fiscal Administrative Officer
Department of Public Works

ADDENDUM NO. 2 PAGE 10F 1 PROJECT BI-RT-843
601F-01-NOV 04-CLT



ADDITIONS AND RENOVATIONS

HC WILCOX REGIONAL VOCATIONAL TECHNICAL SCHOOL

BID OPENING

MERIDEN, CONNECTICUT
PROJECT: BI-RT- 843

1:00 P.M. JULY 7, 2010

ADDENDUM NUMBER 1

DATE OF ADDENDUM MAY21, 2010

The following clarifications are applicable to drawings and specifications for the project

referenced above.

Item 1

Section 00 11 16, Invitation to Bid, the Pre-Bid Conference date is inaccurately stated in this
Section, the correct date is Thursday, June 10, 2010.

End of Addendum Number One

_.d—-;y'_'-’::dj ol

/

Barbara Bergeron, Associate Fiscal Administrative officer
Department of Public Works

ADDENDUM NO. 1
601F-01-NOV 04-CLT
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INVITATION TO BID
PAGE10F 4

INVITATION TO BID

THRESHOLD BUILDING

FOR PROJECTS ESTIMATED TO COST MORE THAN $500,000.00

ADV. NO.: 10-28

ADV. DATE: May 21, 2010

SEALED BIDS FROM CONTRACTORS WHO HAVE BEEN PREQUALIFIED IN THE DAS
CLASSIFICATION NOTED BELOW SHALL BE ADDRESSED TO THE DEPARTMENT OF
PUBLIC WORKS - STATE OF CONNECTICUT FOR:

Project Title:

Additions and Renovations

HC Wilcox Regional Vocational Technical School
298 Oregon Road

Meriden, Connecticut

Project Number: BI-RT-843

DAS Classification: Group B General Building Classification
Special Requirement: N/A

Cost Estimate Range: $50,000,000. — $52,000,000.

Plans & Specs Ready Date: May 26, 2010

A NON-REFUNDABLE FEE OF $415.00

PER SET IS REQUIRED

Checks should be made payable to “Treasurer, State Of
Connecticut” and must include the prospective bidder’s correct
mailing address, telephone and fax numbers of where
addendum(a) should be submitted. USE A SEPARATE
CHECK FOR EACH PROJECT.

Examination or Purchase of Plans
& Specs

Plans and specifications are available during the hours of 8:00
A.M. to 5:00 PM (Monday — Friday) and must be ordered from
Joseph Merritt, 650 Franklin Avenue, Hartford, CT 06114.
Please phone Joseph Merritt when planning to purchase a
complete set at 860-296-2500 on or after March 31, 2010.
Checks should be made payable to “TREASURER, STATE of
CONNECTICUT” and must include the prospective bidder’s
correct mailing address, telephone and fax numbers of where
addendum(a) should be submitted. USE A SEPARATE
CHECK FOR EACH PROJECT.

Pre-Bid Conference:

All prospective bidders are required to attend a MANDATORY
Pre-Bid Conference

Pre-Bid Conference Time

to be held AT 9:30 AM

Pre-Bid Conference Date

ON Thursday June 8, 2010

Pre-Bid Conference Location

AT Wilcox Technical High School, 298 Oregon Road, Meriden,
CT, Tiered Lecture Hall

Pre-Bid Conference Registration

All prospective bidders are required to properly register. Proper
registration means that the attendee has signed his or her name to

(Revision: 02/11/10)

PROJECT NO. BI-RT-843
699M-00-APRO5-PRO




SECTION 00 11 16
INVITATION TO BID
PAGE 20F 4

the official roster and listed the name and address of the
company he or she represents on the official roster no later than
the designated start time of the pre-bid conference. No attendee
will be allowed to register after the advertised start time of the
pre-bid conference. Bids submitted by contractors who have not
properly registered and attended the pre-bid conference shall be
rejected as non-responsive.

Pre-Bid Conference Contact

Joe Glorioso 203-238-6260 x5272

BID OPENING DATE:

July 7, 2010

Receipt of Bid Package

Bids will be received at the State Office Building, 165 Capitol
Avenue, Hartford, CT, 06106 in Room No. G-36 UNTIL 1:00
P.M. on the date shown above and thereafter publicly opened
and read aloud in Room No. G-32.

Bid Results:

Bid results are posted on the DPW Website in approximately
two (2) days after the bid opening date.

Set-Aside Participation

25%

Including MBE/WBE

6.25%

Gift And Campaign Contribution
Certification

If awarded the subject contract and the contract has a value of
$50,000 or more the contractor will be required to sign and
submit, at the time of contract execution, a Gift And Campaign
Contribution Certification. See the DPW home page,
http://www.ct.gov/dpw, click on Affidavits. For the purposes
of signing the Certification, the “date DPW began planning” the
subject project or services is such date noted below.

Date DPW Began Planning the
Subiject Project:

9/23/04

Summary and Affidavit Regarding
State Ethics

Any one seeking a contract with a value of more than $500,000
shall provide with their bid an Ethics Affidavit located at CT
DPW Website (www.ct.gov/dpw). Failure to provide this
affidavit with the bid proposal shall result in rejection of the bid.

Bid Security

As security, each bid must be accompanied by a CERTIFIED
CHECK made payable to “Treasurer, State of Connecticut,”
or the bid must be accompanied by a BID BOND, in the form
required by the awarding authority and having surety thereto
such Surety Company or Companies as are authorized to do
business in this State and/or accepted by the Commissioner of
the Department of Public Works for an amount not less than
10% of the bid.

Bidders are advised that both the DEPARTMENT OF ADMINISTRATIVE SERVICES
PREQUALIFICATION CERTIFICATE and UPDATE STATEMENT must accompany the bid
proposal for projects estimated to exceed Five Hundred Thousand Dollars ($500,000.00) (C.G.S. 4b-91 as
amended). Failure to supply them with the bid will result in rejection of the bid

Department of Administrative Services (DAS) Contractor Prequalification Program:

http://www.das.state.ct.us/busopp.asp

To access Executive Orders:

http://www.ct.gov/governorrell/cwp/browse.asp?a=1719&bc=0&c=18433

(Revision: 02/11/10)

PROJECT NO. BI-BI-RT-843
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| To access the Department of Public Works Web Site: http://www.ct.qov/dpw |

Performance and Labor and Material Bonds to be furnished by the bidder awarded the contract shall
be an amount not less than 100% of the contract price.

The Commissioner reserves the right to do any of the following without liability, including but
not limited to: (a) waive technical defects in the bid proposal as he or she deems best for the
interest of the State; (b) negotiate with a contractor in accordance with Connecticut General
Statutes Section 4b-91;( c) reject any or all bids; (d) cancel the award or execution of any
contract prior to the issuance of the “Notice To Proceed;” and, (e) advertise for new bids.

Nonresident contractors: At the time of contract signing a certificate from the Commissioner of
Revenue Services must be provided which evidences that C.G.S. 12-430 for non-resident contractors
has been met. For details call the Department of Revenue Services at (860) 541-3280, ext. 7.

EXECUTIVE ORDERS:

The Contract is subject to the provisions of Executive Order No. Three of Governor
Thomas J. Meskill, promulgated June 16, 1971, concerning labor employment practices,
Executive Order No. Seventeen of Governor Thomas J. Meskill, promulgated February
15, 1973, concerning the listing of employment openings and Executive Order No.
Sixteen of Governor John G. Rowland promulgated August 4, 1999, concerning violence
in the workplace, all of which are incorporated into and are made a part of the Contract as
if they had been fully set forth in it. At the Contractor’s request, the Client Agency shall
provide a copy of these orders to the Contractor. The Contract may also be subject to
Executive Order No. 7C of Governor M. Jodi Rell, promulgated July 13, 2006,
concerning contracting reforms and Executive Order No. 14 of Governor M. Jodi Rell,
promulgated April 17, 2006, concerning procurement of cleaning products and services,
in accordance with their respective terms and conditions.

This contract is subject to the provisions of the Department of Public Works Sexual Harassment Policy
(“Policy”) and, as such, the contract may be canceled, terminated, or suspended by DPW for violation of
or noncompliance with said Policy. Said document is hereby incorporated herein by reference and made
a part hereof as though fully set forth herein. This policy may be found at the Department of Public
Works Website at http://www.ct.gov/dpw, under Publications.

All technical questions must be in writing (not phoned or emailed) and faxed to the Architect/Engineer with
a copy to the DPW Project Manager listed below.
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Architect/Engineer/ Tia Soo Kim Partners, LLC Fax No: 860-249-0695
Consultant:
Construction Downes Construction Fax No: 860-225-3617
Administrator
DPW Project Manager: Barbara Cosgrove Fax No: 860-713-7264
All bid questions should be addressed to the Officer listed below.
Associates Fiscal Gail Blythe Fax No: (860) 713-7395

Administrative Officer:
Contract Time Allowed:

Liquidated Damages:

Prevailing Wage Rates:

1125  Calendar Days
$ 4,432.00 Per Calendar Day beyond Substantial Completion

$ 3,430.00 Per Calendar Day beyond ninety (90) days after Substantial
Completion

Prevailing wages are required on this project, in accordance with the schedule
provided in the bid documents, pursuant to Connecticut General Statutes Section
31-53 (a) through (h), as amended.

Each contractor who is awarded a contract on or after October 1, 2002 shall be
subject to provisions of the Connecticut General Statutes, Section 31-55a
concerning annual adjustments to prevailing wages.

Wage Rates will be posted each July 1% on the Department of Labor website:
www.ctdol.state.ct.us . Such prevailing wage adjustment shall not be considered a
matter for any contract amendment.

The wages paid on an hourly basis to any mechanic, laborer or workman
employed upon the work herein contracted to be done and the amount of payment
or contribution paid or payable on behalf of each such employee to any employee
welfare fund, as defined in subsection (h) of section 31-53 of the Connecticut
General Statutes, shall be at a rate equal to the rate customary or prevailing for
the same work in the same trade or occupation in the town in which such public
works project is being constructed. Any contractor who is not obligated by
agreement to make payment or contribution on behalf of such employees to any
such employee welfare fund shall pay to each employee as part of his wages the
amount of payment or contribution for his classification on each pay day.

Procurement
Department of Public Works
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