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GENERAL 

1. None. 

CONTRACTOR QUESTIONS 

1. See attached list of bidder questions with design team responses. 

CHANGES TO THE PROJECT MANUAL 

1. Section 01 2300: 

a. Added line item 1.03, F for Alternate No. 6. 

 

2. Section 06 4200: 

a. Added line item 1.01, C. 

b. Added line item 2.07. 

 

3. Section 08 1113: 

a. Added line item 2.01.A.7. 

 

4. Section 11 5300: 

a. Added language for Drying Rack drain and drain tube location in 2.7.E. 

 

5. Section 11 5313: 

a. Added AMS as an acceptable manufacturer in 2.1.A. 

 

6. Section 12 3553: 

a. Added end panel information in 2.4.K. 

b. Updated 2.4.J.1 and 2.4.J.2 to frosted glass. 

c. Added AMS as an acceptable manufacturer in 2.1.A. 

 

7. Section 13 2100: 

a. Updated refrigerant language in 2.5.A.3. 

 

8. Section 23 0906: 

a. Paragraph 1.01.A.6.b:  The 230906 Control Supplier Installation Drawings 

(provided by Siemens Industry Inc. - Smart Infrastructure Division) dated 

04/22/26 are attached to this Addendum.   These replace the Control Supplier 

Installation Drawings dated 04/15/26 which were attached to Addendum 01. 

 

9. Section 23 6423: 

a. Revised per the attached. 
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CHANGES TO THE DRAWINGS 

1. A112B – DIMENSION PLAN - LEVEL 2 - AREA B 

a. Revised wall extents in Room 200 to better coordinate with FFE. 

 

2. A121A – ARCHITECTURAL PLAN - LEVEL 2 - AREA B 

a. IMAGING LAB 107 - Adjusted overlapping Interior Elevation tags. 

b. Add new interior elevation references in ENTRY VESTIBULE 199K. 

 

3. A122B – ARCHITECTURAL PLAN - LEVEL 2 - AREA B 

a. Revised wall extents in Room 200 to better coordinate with FFE. 

b. Removed elevation near HOTELING OFFICE 206 in Circulation area. 

c. Revised elevation reference to A605-3 near HOTELING OFFICE 206. 

d. Revised elevation references in CIRCLUATION 299E.. 

 

4. A123A – ARCHITECTURAL PLAN – LEVEL 3 – AREA A 

a. Removed elevation reference in SHARED OFFICE SPACE 308. 

b. Removed elevation reference in OFFICE 306. 

 

5. A124A – ARCHITECTURAL PLAN – LEVEL 4 – AREA A 

a. Removed elevation reference in OPEN OFFICE WORKSPACE 408. 

 

6. A124B – ARCHITECTURAL PLAN – LEVEL 4 – AREA B 

a. Added similar elevation references in PROJECT ROOM 429. 

 

7. A125B – ARCHITECTURAL PLAN – LEVEL 5 – AREA B 

a. Added similar elevation references in CIRCULATION 599E. 

b. Added new interior elevation A607-4A in CIRCULATION 599E. 

 

8. A126B – ARCHITECTURAL PLAN – PENTHOUSE – AREA B 

a. Removed interior elevation and section reference for clarification. 

 

9. A421 – ENLARGED PLANS AND ELEVATIONS 

a. Revised tile height in women’s RR to reflect RFI #25 

 

10. A605 – INTERIOR ELEVATIONS 

a. Revised order of Interior Elevations. 

b. Revised reference number for Interior Elevation #3, coordinated with floor plans. 

c. Revised reference number for Interior Elevation #7, coordinated with floor plans. 

d. New Interior Elevation #8A, coordinated with floor plans. 
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11. A606 – INTERIOR ELEVATIONS 

a. Updated note reference on Interior Elevation #1. 

b. Removed Interior Elevation #2. 

c. Revised reference number Interior Elevation #12, coordinated with floor plans. 

 

12. A607 – INTERIOR ELEVATIONS 

a. Revised dimension on Interior Elevation #4. 

b. New Interior Elevation #4A, coordinated with floor plans. 

c. New Interior Elevation #9, coordinated with floor plans. 

d. New Interior Elevation #10, coordinated with floor plans. 

 

13. IF111A – INTERIOR FINISH PLAN – LEVEL 1 – AREA A  

a. Sheet reissued for corrected elevation references 

b. Wall base revised.  

 

14. IF111B – INTERIOR FINISH PLAN – LEVEL 1 – AREA B 

a. Sheet reissued for corrected elevation references 

 

15. IF112A – INTERIOR FINISH PLAN – LEVEL 2 – AREA A  

a. Sheet reissued for corrected elevation references 

 

16. IF112B – INTERIOR FINISH PLAN – LEVEL 2 – AREA B 

a. Sheet reissued for corrected elevation references 

 

17. IF113A – INTERIOR FINISH PLAN – LEVEL 3 – AREA A 

a. Sheet reissued for corrected elevation references 

b. Elevation marker made visible.  

 

18. IF113B – INTERIOR FINISH PLAN – LEVEL 3 – AREA B 

a. Sheet reissued for corrected elevation references 

 

19. IF114A – INTERIOR FINISH PLAN – LEVEL 4 – AREA A 

a. Sheet reissued for corrected elevation references 

 

20. IF114B – INTERIOR FINISH PLAN – LEVEL 4 – AREA B 

a. Sheet reissued for corrected elevation references 

b. Elevation markers removed from sheet. 

 

21. IF115A – INTERIOR FINISH PLAN – LEVEL 5 – AREA A 

a. Sheet reissued for corrected elevation references 

 

22. IF115B – INTERIOR FINISH PLAN – LEVEL 5 – AREA B 

a. Sheet reissued for corrected elevation references 

 

23. IF116A – INTERIOR FINISH PLAN – LEVEL 6 – AREA A 

a. Sheet reissued for corrected elevation references 
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24. IF911 – INTERIOR SIGNAGE PLAN – LEVEL 1 

a. 11/IF911  

i. Text revised. 

 

25. Q1.1, Q1.2 – EQUIPMENT SCHEDULES 

a. Added note to Controlled Environmental Room, Sterilizer, and Lab Equipment 

Schedules (Undercounter Glassware Washer, Ice Machine, Ice Machine Bin) 

indicating “Contractor to provide breakout price to provide and install this 

equipment within the base bid scope. 

 

26. Q0.3 - CASEWORK SCHEDULES 

a. Q7.2.1, Q7.3.1, Q7.4.1, Q7.4.2, Q7.5.1, Q7.5.3 – ENLARGED PLANS 

i. Added end panels to some adaptable benches. 

 

27. M201A, M201B, M202A, M202B, M203A, M203B, M204A, M204B, M205A, M205B, 

M402, M403, M406, M602, M603, M604, M608, M702, M703, M704, M711, M802A, 

M808A 

a. Revised per the attached. 

 

28. E100 – ELECTRICAL SITE PLAN 

a. Revised per the attached. 

 

29. E151A – ELECTRICAL POWER PLAN - LEVEL 1 - AREA A 

a. Revised per the attached. 

 

30. E151B – ELECTRICAL POWER PLAN - LEVEL 1 - AREA B 

a. Revised per the attached. 

 

31. E152A – ELECTRICAL POWER PLAN - LEVEL 2 - AREA A 

a. Revised per the attached. 

 

32. E152B – ELECTRICAL POWER PLAN - LEVEL 2 - AREA B 

a. Revised per the attached. 

 

33. E153A – ELECTRICAL POWER PLAN - LEVEL 3 - AREA A 

a. Revised per the attached. 

 

34. E153B – ELECTRICAL POWER PLAN - LEVEL 3 - AREA B 

a. Revised per the attached. 

 

35. E154A – ELECTRICAL POWER PLAN - LEVEL 4 - AREA A 

a. Revised per the attached. 

 

36. E154B – ELECTRICAL POWER PLAN - LEVEL 4 – AREA B 

a. Revised per the attached. 

 

37. E155A – ELECTRICAL POWER PLAN – LEVEL 5 - AREA A 

a. Revised per the attached. 
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38. E155B – ELECTRICAL POWER PLAN - LEVEL 5 - AREA B 

a. Revised per the attached. 

 

39. E156A – ELECTRICAL POWER PLAN - PENTHOUSE - AREA A 

a. Revised per the attached. 

 

40. E156B – ELECTRICAL POWER PLAN - PENTHOUSE - AREA B 

a. Revised per the attached. 

 

41. E161A – ELECTRICAL POWER PLAN - LEVEL 1 - AREA A 

a. Revised per the attached. 

 

42. E161B – ELECTRICAL POWER PLAN - LEVEL 1 - AREA B 

a. Revised per the attached. 

 

43. E162B – ELECTRICAL POWER PLAN - LEVEL 2 - AREA B 

a. Revised per the attached. 

 

44. E163A – ELECTRICAL POWER PLAN - LEVEL 3 - AREA A 

a. Revised per the attached. 

 

45. E163B – ELECTRICAL POWER PLAN - LEVEL 3 - AREA B 

a. Revised per the attached. 

 

46. E164A – ELECTRICAL POWER PLAN - LEVEL 4 - AREA A 

a. Revised per the attached. 

 

47. E165A – ELECTRICAL POWER PLAN - LEVEL 5 - AREA A 

a. Revised per the attached. 

 

48. E165B – ELECTRICAL POWER PLAN - LEVEL 5 - AREA B 

a. Revised per the attached. 

 

49. E166A – ELECTRICAL POWER PLAN - PENTHOUSE - AREA A 

a. Revised per the attached. 

 

50. E166B – ELECTRICAL POWER PLAN - PENTHOUSE - AREA B 

a. Revised per the attached. 

 

51. E401 – ELECTRICAL ENLARGED PLANS 

a. Revised per the attached. 

 

52. E421 – ELECTRICAL CONDUIT ROUTING PLAN - LEVEL 1 

a. Revised per the attached. 

 

53. E501 – ELECTRICAL RISER DIAGRAMS - NORMAL 

a. Revised per the attached. 
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54. E510 – ELECTRICAL GROUNDING RISER 

a. Revised per the attached. 

 

55. E601 – ELECTRICAL SCHEDULES 

a. Revised per the attached. 

 

56. E602 – ELECTRICAL DISTRIBUTION PANEL SCHEDULES 

a. Revised per the attached. 

 

57. E603 – ELECTRICAL DISTRIBUTION PANEL SCHEDULES 

a. Revised per the attached. 

 

58. E604 – ELECTRICAL EMERGENCY PANEL SCHEDULES - LEVEL 1 

a. Revised per the attached. 

 

59. E605 – ELECTRICAL EMERGENCY PANEL SCHEDULES - LEVEL 1 

a. Revised per the attached. 

 

60. E607 – ELECTRICAL PANEL SCHEDULES - LEVEL 1 

a. Revised per the attached. 

 

61. E617 – ELECTRICAL EMERGENCY PANEL SCHEDULES - LEVEL 3 

a. Revised per the attached. 

 

62. E629 – ELECTRICAL EMERGENCY PANEL SCHEDULES - LEVEL 5 

a. Revised per the attached. 

 

63. E630 – ELECTRICAL EMERGENCY PANEL SCHEDULES - LEVEL 5 

a. Revised per the attached. 

 

64. E636 – ELECTRICAL EMERGENCY PANEL SCHEDULES - PENTHOUSE 

a. Revised per the attached. 

 

65. E650 – LIGHTING SCHEDULE 

a. Revised per the attached. 

 

66. E701 – ELECTRICAL DETAILS 

a. Revised per the attached. 

 

END OF ADDENDUM NUMBER TWO 
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Attachments:  
● Sections:  01 2300, 06 4200, 08 1113, 11 5300, 11 5313, 12 2553, 13 2100, 23 0906, 23 

6423 

 

● Drawings: A112B, A122A, A122B, A123A, A124A, A124B, A125B, A126B, A421, A605, 

A606, A607,IF111A, IF111B, IF112A, IF112B, IF113A, IF113B, IF114A, IF114B, IF115A, 

IF115B, IF116A, IF911, Q0.3, Q1.1, Q1.2, Q7.2.1, Q7.3.1, Q7.4.1, Q7.4.2, Q7.5.1, Q7.5.3, 

M201A, M201B, M202A, M202B, M203A, M203B, M204A, M204B, M205A, M205B, M402, 

M403, M406, M602, M603, M604, M608, M702, M703, M704, M711, M802A, M808A, 

E100, E151A, E151B, E152A, E152B, E153A, E153B, E154A, E154B, E155A, E155B, E156A, 

E156B, E161A, E161B, E162B, E163A, E163B, E164A, E165A, E165B, E166A, E166B, E401, 

E421, E501, E510, E601, E602, E603, E604, E605, E607, E617, E629, E630, E636, E650, 

E701 

 

 



RFI # Bid Package Discipline Sheet/Spec Section Question Answer Response By Addendum

5 Interiors
Substitution Request 

Documentation Link
Lumicor Resin - 06 6413

Approved as a conditional alternate to be selected at a later date, subject to the 

requirements outlined in revised spec section 01 2300 under Alternate No. 6.
FPD

ADD-02

7 BE4-08A Architectural
Substitution Request 

Documentation Link
De La Fontaine - 08 1113

This product is an acceptable substitution for hollow metal doors and frames with the 

exception of the tile clad and wood clad doors. If the contractor would like to propose 

a De La Fontaine door for the tile and wood clad instances, more product infomation 

will need to be provided to support this type of installation.

BSA

ADD-02

10 BE4-13A Lab Planning

BE4-13 scope says that sterilizers, environmental rooms, ice makers, 

glass ware washers, and bio safety cabs will all be OFOI.  We will be 

excluding spec 115317 LABORATORY GLASSWARE WASHERS 

since this will be OFOI.  Same thing with 115319 laboratory 

sterilizers.  Do you agree?

FAW thinks no, please confirm; SmithGroup: The equipment is CFCI and will be 

purchased from an outside funding source. Contractor to provide breakout price to 

provide and install this equipment within the base bid scope. 

SmithGroup

ADD-02

16 Electrical
Does power need to be ran out to the sculptures as shown on LA 

series?

Yes, power will be needed to the north sculpture.  This will be on the same circuit 

through the same control relay as the east sculpture.  This will be addressed on 

drawings as part of ADD-02.
BSA

ADD-02

17 BE4-10D Interiors
Substitution Request 

Documentation Link
Inpro WT - 12 2413

This product is not approved.  
FPD

ADD-02

18 BE4-13A Lab Planning

All environmental rooms, steam sterilizers, ice makers, and 

glassware washers are now OFOI per the VE log, please confirm and 

update schedule.

SmithGroup: The equipment is CFCI and will be purchased from an outside funding 

source. Contractor to provide breakout price to provide and install this equipment 

within the base bid scope. 
SmithGroup

ADD-02

19 BE4-10H Interiors

We are still missing some signage type details. The addendum added 

some details on sheet IF911 but there isn't a detail for every type 

that is on the key.

Refer to project specifications for all IU standard sign types including sizes, font, color 

selections, etc.  101400FL-Interior Signage.

FPD

ADD-02

20 BE4-13A Lab Planning
Substitution Request 

Documentation Link
AMS (Fume Hoods) - 11 5313

SmithGroup: This is acceptable to SmithGroup & IU.
SmithGroup

ADD-02

21 BE4-13A Lab Planning
Substitution Request 

Documentation Link
AMS (Metal Lab Casework) - 12 3553

SmithGroup: This is acceptable to SmithGroup. BSA to confirm and coordinate with 

Owner for acceptance. 
SmithGroup ADD-02

22 BE4-13A Lab Planning 

2.3.C.6: Will tempered glass be allowed for the fume hood sashes in 

lieu of laminated glass?  The tempered glass proposed meets 

UL1805 requirements.2.3.F: Will epoxy resin work surfaces be 

acceptable for the fume hoods in lieu of phenolic resin?

2.3.G:  Please confirm if epoxy or polypropylene cup sinks will be 

allowed or if only stainless steel is acceptable.

Is a mock up fume hood going to be required?

Spec section 123553 item  2.15.I and J: Are both vacuum breakers 

and backflow preventers required? If needed, please specify source 

dn model for the back flow preventer associated with fume hood 

water supply

SmithGroup: I believe 2.3.C.6, 2.3.F, and 2.3.G refer to specification 11 5313 

Laboratory Fume Hoods. The sash, work surfaces, and sinks should be bid per plans 

and specifications. A mock-up of the fume hood is required. We don't need both 

vacuum breakers and backflow preventers. Q1.1 indicates vacuum breakers and their 

locations.

SmithGroup

ADD-02

23 BE4-10F Interiors

Is the large interior IU logo sign on Sheets A422 and A451 included 

in the scope of the interior signage package. If so, are there better 

specifications/ drawings for it? Also, would there be allowance for 

alternate construction methods The large Trident is not included in the interior signage package.

FPD

ADD-02

24 BE4-10F Interiors 08 1113_Substitution 

Request_De La Fontaine.pdf

Steel Doors and Frames Substitution request

This substitution request is already listed under bidder RFI #10.

BSA

ADD-02

25 BE4-10F Interiors

The HM spec calls for "tile and wood clad HM doors" I have never 

seen those...it only has one manufacturer listed as "Ceco." Can the 

tile be excluded? Tile cannot be excluded from this specification.
FPD

ADD-02

26 BE4-08A Architectural
Specification section 08 44 35 is not listed in any bid package. You 

have 08 88 13 in 8B. I assume 08 44 35 should also be in 8A This is part of BP 08B. FAW ADD-02

20250072 - IU LAB - BP4 Bidder RFI's



27 BE4-08B Architectural

Specification section 08 4313 2.05 C. 1. calls for kynar painted 

aluminum finish,  C.2. calls for clear anodized. Bidder cannot find 

anything on the drawing that shows which storefronts are anodized 

and which are painted. Please advse.

2.02, A, 4. indicates "superior performing organic coatings at vestibule locations and 

interior vestibule entrance doors ; class II natural anodized at interior locations ".

BSA

ADD-02

28 BE4-09B Interiors

Are we able to waive the NTMA Terrazzo requirements for this 

project?

In Imaging Lab 107 on IF111A, it lists SVT1 at the floor and SVB1 as 

the base. SVB1 is Gerflor: Mipolam Symbioz? If the Gerflor sheet is 

to be used as an integral cove base, it will need to be a border. This 

is also two different manufacturers products that are making up the 

integral cove base system? Please advise if this is supposed to be 

integral cove base, what the width of the border would be, and if 

the integral cove base should be a Tarkett Rolled good to match the 

SVT1 – Tarkett: iQ Optima.

Please confirm if all Men’s & Women’s Restrooms Wall Tile is to be 

8’0” A.F.F.

A420 shows wall tile 8’0” A.F.F at all walls with tile.

A421 shows wall tile 8’0” A.F.F. at some walls and floor to ceiling 

(9’0” A.F.F.) at others.

Terrazzo: No

Imaging Lab: wall base changed to RB1 - revision being issued in ADD.02

Restrooms: All tiles walls in women and men's restrooms to be at 8'-0" AFF

FPD

ADD-02

29 BE4-13A Lab Planning

Specification section part 1.2.A.4 says the refrigeration systems for 

each room should be redundant. 

However, on the electrical drawings they only show power for one 

condensing unit.  Please advise if each room should be redundant or 

standard with one condensing unit.

Please confirm that this project is Non-union and does not require 

prevailing wages.

We are planning to bid Scope of Work section BE4-13A - Lab 

Casework & Equipment. As part of our review, we noted that Spec 

Section 123661 - Simulated Stone Countertops is included within 

this package and we will not be covering that scope.  We wanted to 

bring this to your attention, as this scope is typically carried under a 

millwork package

SmithGroup: I believe 1.2.A.4 specification section refers to 13 2100 Controlled 

Environmental Rooms.  The intent is to say that if back-up systems are required, they 

would be required for each room. Redundant refrigeration systems would be indicated 

in the Refrigeration System part of the specification. No redundant refrigeration 

systems are required, one condensing unit per Controlled Environmental Room is 

acceptable. 

FAW to respond to remaining questions in RFI.

SmithGroup

ADD-02

30 BE4-08B Architectural

Please advise as to what the item highlted in yellow is on detail 1 

sheet A605:                                        

This is a modeling error with another discipline model. It is not an element to the 

interior storefront system beyond.

BSA

ADD-02
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SECTION 01 2300
ALTERNATES

PART 1  GENERAL

1.01 SECTION INCLUDES
A. Description of Alternates.
B. Procedures for pricing Alternates.

1.02 ACCEPTANCE OF ALTERNATES
A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.

 Accepted Alternates will be identified in the Owner-Contractor Agreement.
B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.03 SCHEDULE OF ALTERNATES
A. ​​Alternate​​ No. ​​01​​ - ​​Resinous Epoxy Flooring System​​:

1. Base Bid Item:  Section ​03 3511​ and Drawing number ​IF000 - IF116B​ including ​topical
concrete floor sealer in mechanical rooms, plumbing rooms, lab storage and waste
spaces, and mechanical penthouse as identified on the noted interior finish drawings​.

2. ​​Alternate​​ Item: Section ​​09 6723​​ and Drawing number ​​IF000 - IF116B​​ including ​​an
alternate cost to SUBSTITUTE resinous epoxy flooring system in mechanical rooms,
plumbing rooms, lab storage and waste spaces, and mechanical penthouse as identified
on the noted interior finish drawings in lieu of a topical concrete floor sealer​​.

B. ​Alternate​ No. ​02​ - ​Wood Slat Walls​:
1. Base Bid Item: Section ​09 2116​ and Drawing number ​A112A - A115B and A122A - A125B​

including ​metal stud framing wall construction with field-painted gypsum board finish to act
as screen walls in the open office areas on floors 2-5 as indicated on the drawings​.

2. ​Alternate​ Item: Section ​06 2000 and 06 4200​ and Drawing number ​A112A - A115B,
A122A - A125B, and A721​ including ​an alternate cost to SUBSTITUTE a wood slat wall
system with wood base to act as screen walls in the open office areas on floors 2-5, as
indicated on the drawings, in lieu of metal stud framing wall construction with field-painted
gypsum board​.

C. ​Alternate​ No. ​03​ - ​Fluid Cooler Unit​:
1. Base Bid Item: Section ​Div 23​ and Drawing number ​M-Series​ including ​process cooling

provided via connection to base bid chilled water system as indicated on the drawings​.
2. ​Alternate​ Item: Section ​23 6426, 23 2113, 23 2500, 23 0593, 23 0900​ and Drawing

number ​M400, M401, M603, M706, M802, M802A​ including ​an alternate cost to ADD,
furnish and install, a fluid cooler unit complete with associated piping, accessories,
controls integration, and electrical connections to serve the process cooling system as
indicated on the drawings​.

D. ​Alternate​ No. ​04​ - ​Double Wall HVAC Ducts​:
1. Base Bid Item: Section ​23 3100 and 23 0713​ and Drawing number ​M200 Series​ including

​single-wall galvanized steel ductwork with external insulation throughout, including
ductwork in the areas indicated on the drawings​.
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2. ​Alternate​ Item: Section ​23 3100 and 23 0713​ and Drawing number ​M200 Series​ including
​an alternate cost to SUBSTITUTE double-wall insulated ductwork for single-wall externally
insulated ductwork at the located highlighted on the reference diagram provided in Exhibit
01 2300.04A, including all associated fittings, supports, and transitions; remainder of
ductwork to remain base bid construction​.

E. Alternate No. 05 - Vinyl Sheet Flooring in Labs:
1. Base Bid Item: Section 09 6519 and 09 6513 and Drawing number IF000 - IF115B

including resilient tile flooring and resilient cove base in all labs, adjacent equipment
rooms, autoclave, consumables, cell culture, lab supply, freezer room, enviro room, and
adjacent lab corridors with the exception of Advanced Wet Lab 108A.

2. Alternate Item: Section 09 6516 and Drawing number IF000 - IF115B including an
alternate to SUBSTITUTE sheet vinyl flooring and resilient cove base in all labs, adjacent
equipment rooms, autoclave, consumables, cell culture, lab supply, freezer room, enviro
room, and adjacent lab corridors in lieu of resilient tile flooring and resilient cove base.

F. Alternate No. 06 - Resin Panel Fabrication:
1. Base Bid Item: Section 06 6413 and Drawing number A422, A440, A451, and IF000 to

provide 3Form Resin System for lobby feature wall and illuminated branding signage as
documented, DP1 and DP2.

2. Alternate Item: Section 06 6413 and Drawing number A422, A440, A451, and IF000 to
provide Lumicor Resin System as a conditional alternate to SUBSTITUTE 3Form Resin
System for the lobby feature wall and illuminated branding signage as documented, DP1
and DP2. Final approval will be subject to the following: Contractor must demonstrate
through shop drawings that the proposed product achieves design intent per the Contract
Documents, including but not limited to:
a. “Folded” corners with welded seams with a finish that is visually seamless.
b. Material is fully opaque such that attachment is not visible through the finish of the

final product.
c. Opaque white "trident" element is fully engineered and coordinated by the

manufacturer and subcontractor to be suspended off of the "red" wall with halo back
lighting.

d. Additional opaque white samples to be provided for lighting mock-up to ensure front-
lighting effect on trident aligns with design intent.

3. Approval of this substitution does not relieve the Contractor of responsibility for full
compliance with the Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  01 2300
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SECTION 06 4200
WOOD PANELING

PART 1  GENERAL

1.01 SECTION INCLUDES
A. Custom wood veneer paneling for built-in millwork.
B. Shop finishing.
C. Laminated wood blocking and framing for curved built-in furniture receiving custom wood

veneer paneling.
1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 06 1053 - Miscellaneous Rough Carpentry: Grounds and concealed blocking.
C. Section 12 6200 - Upholstered Furniture:  Upholstered bench top seating for built-in millwork.

1.03 REFERENCE STANDARDS
A. Composite Panel Association and California Air Resources Board (CARB).
B. AWI (QCP) - Quality Certification Program.
C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition.
D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and

accessories.
1. Scale of Drawings:   1-1/2 inch to 1 foot, minimum.
2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).
3. Include certification program label.

C. Samples:  Submit two samples of finished wood veneer on MDF substrate, 12 x 12 inch in size,
illustrating wood grain and specified finish.

D. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

1.05 QUALITY ASSURANCE
A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this

section with minimum ​ten​ years of​ documented​ experience.
1. Company with at least three projects in the past 5 years with value of woodwork within 20

percent of cost of woodwork for this Project.
2. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
3. Single Source Responsibility:  Provide and install this work from single fabricator.

B. Quality Certification:
1. Comply with AWI (QCP) woodwork association quality certification service/program in

accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.
a. This AWI (QCP) project is registered as project number ​26.0114​.
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2. Provide labels or certificates indicating that the installed work complies with
AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

3. Provide designated labels on shop drawings as required by certification program.
4. Provide designated labels on installed products as required by certification program.
5. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
1.06 MOCK-UP

A. Construct seating bench mock-up, 8 feet long by 2 feet wide, illustrating full panel sheet, edge
trim, joint trim, applied finish , and upholstered seating.

B. Locate where directed.
C. Mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect work from moisture damage.
B. Do not deliver wood materials to project site until building is fully enclosed and interior

temperature and humidity are in accordance with recommendations of AWI/AWMAC/WI (AWS)
or AWMAC/WI (NAAWS).

PART 2  PRODUCTS

2.01 PANELING
A. Quality Standard: ​​​Premium Grade​​​, in accordance with ​​​AWI/AWMAC/WI (AWS) or AWMAC/WI

(NAAWS)​​​, unless otherwise indicated.
B. Flat Paneling​; Type WDV1​:

1. Species: ​White oak​.
2. Cut: ​Rift sawn​.
3. Panels:  Veneer of full width and balanced sequence matched.

a. Panels More Than One Leaf High:  Architectural end matching.
b. Each Panel Within Single Area: ​Sequence matched uniform size sets​​​.

4. Visible Edges and Reveals: ​​​​Match faces​​​​.
5. Outside Corners: ​Metal edge trim, unless noted otherwise in drawings​.

2.02 WOOD-BASED MATERIALS - GENERAL
A. Provide sustainably harvested wood, certified or labeled as specified in Section 01 6000.
B. Medium Density Fiberboard (MDF): Composite panel composed of cellulosic fibers, additives,

and bonding system; cured under heat and pressure; comply with ANSI A208.2.
C. MDF products shall be certified and contain product labeling stating, "No-Added Formaldehyde

(NAF)" or "Ultra-Low Emitting Formaldehyde (ULEF)".
1. Grade: 155; fire-resistant core.
2. Panel Thickness: 3/4-inch.
3. Products:

a. Roseburg Forest Products; Medite FR Medium Density Fiberboard:
www.roseburg.com/#sle.

b. Substitutions: See Section 01 6000 - Product Requirements.
D. Lumber:  Maximum moisture content of ​​6​​ percent; with ​​vertical​​ grain ​​, of quality suitable for

transparent finish​​.
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2.03 ADHESIVES AND FASTENERS
A. Adhesives:  Type suitable for intended purpose, complying with applicable air quality

regulations.
B. Fasteners: Of size and type to suit application; zinc-plated or stainless steel finish in concealed

locations.
1. Exposed fasteners shall not be used.

2.04 FABRICATION
A. Shop prepare and identify panels for grain matching during site erection.
B. Prepare panels for delivery to site, permitting passage through building openings.
C. Finish exposed edges of panels as specified by grade requirements.

2.05 SHOP FINISHING
A. On items to receive transparent finishes, use wood filler that matches surrounding surfaces and

is of type recommended for the applicable finish.
B. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -

Finishing for grade specified and as follows:
1. Transparent:

a. ​​System - 5, Varnish, Conversion​​.
b. Stain: Custom selection or blend to match appearance of Wilsonart 7981K-12

Landmark Wood plastic laminate.
c. Sheen: ​Satin​.

2.06 ACCESSORIES
A. Metal Trim:

1. Material:  Extruded aluminum.
2. Shape:  ​As indicated on drawings​.
3. Finish: ​​As selected by Architect from manufacturer's full range​​.
4. Manufacturers:

a. Eagle Mouldings, Inc​;  Millwork Trim​: www.eagle-aluminum.com/#sle.
b. Flannery, Inc; Millwork Metal Trim:  www.flannerytrim.com/#sle.
c. Fry Reglet, Inc;  Millwork Profiles: www.fryreglet.com/#sle.

B. Metal Hanging Systems: Provide where indicated on drawings.
1. Description: Cleated, z-shaped clips and rails, hanging systems.
2. Material: Extruded aluminum; alloy 6005-T6 tempered in accordance with ASTM B221.
3. Clips:

a. Width: 2.00 inches.
b. Height: 1.25 inches.
c. Stand-Off: 0.24 inch.
d. Lift-Off: 0.375 inch.

4. Rails:
a. Length: As necessary to support panel size and weight.
b. Profile: Smooth.

5. Products:
a. Eagle Aluminum; Eagle Z-Clips: www.eagle-aluminum.com/#sle.
b. Substitutions: See Section 01 6000 - Product Requirements.

C. Lumber for Blocking: Softwood lumber of pine species.
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D. Shimming Material: Zinc-plated steel slot washer, non-combustible material.
1. Products:

a. McMaster-Carr Supply Company: www.mcmaster.com/#sle.
b. Substitutions: See Section 01 6000 - Product Requirements.

E. Wood Filler:  Tinted to match surface finish color.
2.07 LAMINATED WOOD BLOCKING AND FRAMING FOR CURVED BUILT-IN FURNITURE

A. Provide shop-fabricated laminated wood members for curved built-in furniture where radiused
or free-form geometry is indicated. Fabricate to true curves with consistent section, smooth
arrises, and surfaces suitable to receive specified finishes.

B. Performance Requirements:
1. Members shall be free of twist, warp, and delamination under service conditions.
2. Minimum radius: As indicated on drawings; where not indicated, do not exceed species-

appropriate limits without evidence of prior successful fabrication or mock-up approval.
3. Load Resistance: Provide section properties and reinforcement to support imposed loads

from attached seating without visible deflection or creep.
C. Materials:

1. Species: Same species as adjacent exposed millwork unless otherwise indicated; where
concealed, use kiln-dried hardwood or softwood suitable for structural lamination.

2. Moisture Content: 6 to 10 percent at time of fabrication.
3. Laminations: Thickness: 1/8 to 1/4 inch (3 to 6 mm).
4. Grain: Parallel to member length; free of knots, checks, and defects that would telegraph

through finish surfaces.
5. Adhesives: Comply with LEED v4 Low-Emitting Materials requirements. Adhesives shall

be low-VOC and meet the applicable limits of South Coast Air Quality Management
District (SCAQMD) Rule 1168.
a. Composite wood adhesives shall contain no added urea-formaldehyde (NAUF).
b. Acceptable adhesive types include:

1) Water-based PVA (polyvinyl acetate), low-VOC formulation.
2) Soy-based adhesives with zero or ultra-low formaldehyde emissions.
3) Polyurethane (PUR) adhesives with low-VOC content and compliant emissions.

c. Prohibit use of solvent-based adhesives exceeding VOC limits or adhesives
containing added formaldehyde resins not compliant with LEED emissions criteria.

d. Provide third-party documentation demonstrating compliance with CDPH Standard
Method v1.2 (or latest) for VOC emissions where required for LEED credit
compliance.

6. Fasteners (where required for temporary clamping or concealed reinforcement): Non-
corrosive, compatible with wood species; exposed fasteners are not allowed.

PART 3  EXECUTION

3.01 EXAMINATION
A. Verify that field measurements are as indicated on shop drawings.
B. Verify adequacy of backing and support framing.
C. Verify mechanical, electrical, and building items affecting work of this section are placed and

ready to receive this work.
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3.02 INSTALLATION
A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements

for grade indicated.
B. Do not begin installation until wood materials have been fully acclimated to interior conditions.
C. Set and secure materials and components in place, plumb and level, using concealed fasteners

wherever possible.
D. Touch up damaged finish to match original, using materials provided by fabricator; replace

components that cannot be refinished like new.
3.03 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION  06 4200
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES
A. Non-fire-rated hollow metal doors and frames.
B. Fire-rated hollow metal doors and frames.
C. Sound-rated hollow metal doors and frames.
D. Tile and wood-clad hollow metal doors and frames.
E. Accessories, including ​​fasteners and other components noted​​.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware.
B. Section 08 8000 - Glazing: Glass for doors and borrowed lites.
C. Section 09 3013 - Ceramic Tiling: Field-applied ceramic tile cladding on door and frame

assemblies.
D. Section 09 8433 - Sound Absorbing Wall Units: Field-applied sound absorbing wood panel

cladding on door and frame assemblies.
E. Section 09 9113 - Exterior Painting:  Field painting.
F. Section 09 9123 - Interior Painting:  Field painting.

1.03 ABBREVIATIONS AND ACRONYMS
A. ANSI:  American National Standards Institute.
B. ASCE:  American Society of Civil Engineers.
C. HMMA:  Hollow Metal Manufacturers Association.
D. NAAMM:  National Association of Architectural Metal Manufacturers.
E. NFPA:  National Fire Protection Association.
F. SDI:  Steel Door Institute.
G. UL:  Underwriters Laboratories.

1.04 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors.
C. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors

and Frames.
D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100).
E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
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G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength.

I. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
J. ASTM C476 - Standard Specification for Grout for Masonry.
K. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements.
L. ASTM E413 - Classification for Rating Sound Insulation.
M. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames.
N. ICC A117.1 - Accessible and Usable Buildings and Facilities.
O. ITS (DIR) - Directory of Listed Products.
P. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames.
Q. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames.
R. NAAMM HMMA 840 - Guide Specifications for Receipt, Storage and Installation of Hollow Metal

Doors and Frames.
S. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames.
T. NFPA 80 - Standard for Fire Doors and Other Opening Protectives.
U. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies.
V. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames.
W. UL (DIR) - Online Certifications Directory.
X. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Samples:  Submit ​two​ samples of metal, ​6 by 6 inches​ in size, showing factory finishes, colors,
and surface texture.

E. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

F. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.
G. Manufacturer's Qualification Statement.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Provide hollow metal doors and frames from SDI Certified

manufacturer:  https://steeldoor.org/sdi-certified/#sle.
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B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified

requirements.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and

adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS
A. Hollow Metal Doors and Frames:

1. Ceco Door, an Assa Abloy Group company​​:  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company​​:  www.assaabloydss.com/#sle.
3. MPI: www.metalproductsinc.com/sle#.
4. Republic Doors, an Allegion brand​​:  www.republicdoor.com/#sle.
5. Steelcraft, an Allegion brand​​:  www.allegion.com/#sle.
6. ​Amweld Building Products: www.amweld.com/#sle​.
7. De La Fontaine Steel Doors and Frames: https://www.delafontaine.com/

B. Sound-Rated Hollow Metal Doors and Frames:
1. ​As offered by the list of acceptable hollow metal door and frame manufacturers​.

C. Tile and Wood-Clad Hollow Metal Doors and Frames:
1. Curries, an Assa Abloy Group company; 747 Series (Steel Stiffened):

www.assaabloydss.com/#sle.
2. Substitutions: See Section 01 6000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Door Edge Profile:  Manufacturers standard for application indicated.
4. Typical Door Face Sheets:  Flush.
5. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. ​Style:  Flush.​
6. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

7. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.
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B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish:  Factory primed and field finished.
B. ​Type HM ,​Interior Doors, Non-Fire-Rated:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level ​​3 - Extra Heavy-duty​​.
b. Physical Performance ​​​Level A, 1,000,000 cycles​​​; in accordance with ANSI/SDI

A250.4.
c. Model ​2 - Seamless​.
d. Door Face Metal Thickness:  ​​​16 gauge, 0.053 inch​​​, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inches, nominal.
C. ​​Type HM ,  ​​Fire-Rated Doors:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level ​​3 - Extra Heavy-duty​​.
b. Physical Performance ​​​Level A, 1,000,000 cycles​​​; in accordance with ANSI/SDI

A250.4.
c. Model ​2 - Seamless​.
d. Door Face Metal Thickness:  ​​​16 gauge, 0.053 inch​​​, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Fire Rating: ​As indicated on Door Schedule​, tested in accordance with ​UL 10C and NFPA
252 ("positive pressure fire tests")​.

3. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

4. Door Core Material:  ​​Mineral board​​.
5. Door Thickness:  1-3/4 inches, nominal.

D. ​Type HM ,  ​Sound-Rated​ Interior​ Doors: ​Provide fire-rated door construction as indicated for
door Type HM , Fire-Rated Doors and the following sound-rated door requirements.​
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level ​3 - Extra Heavy-duty​.
b. Physical Performance ​Level A, 1,000,000 cycles​; in accordance with ANSI/SDI

A250.4.
c. Model ​2 - Seamless​.
d. Door Face Metal Thickness:  ​16 gauge, 0.053 inch​, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Sound Transmission Class (STC) Rating of Door and Frame Assembly:  STC of 50,
minimum or as indicated on drawings, calculated in accordance with ASTM E413, and
tested in accordance with ASTM E90.

3. Door Core Material: Manufacturer's standard construction as required to meet acoustic
requirements indicated.

4. Door Thickness: ​As required to meet acoustic requirements indicated​.
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5. Sound Seals:  Integral, in door and/or frame.
6. Opening Force of Sound-Rated Doors, Non-Fire-Rated:  5 pounds, maximum, in

compliance with ADA Standards.
E. Type HM, Tile-Clad Interior Doors, Non-Fire-Rated:

1. Doors 198A, 298, 398, 401, and 501 as indicated on drawings.
2. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty.
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless.
d. Door Face Metal Thickness: 16 gauge, 0.053 inch, minimum.
e. Zinc Coating: A60/ZF180 galvannealed coating; ASTM A653/A653M.

3. Door Core Material: Manufacturer's standard steel-stiffened construction as required to
meet load requirements indicated for cladding application.

4. Door Thickness: As required to meet load requirements indicated for cladding application.
5. Load Requirement for Cladding: 5.0 pounds per square foot maximum.
6. Door Cladding: As specified in Section 09 3013, field installed.
7. Provide core material and sound seals to meet acoustic requirements for STC rating of

door and frame assembly as indicated on drawings.
F. Type HM, Wood-Clad Interior Doors, Fire-Rated:

1. Door 198 as indicated on drawings.
2. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty.
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless.
d. Door Face Metal Thickness: 16 gauge, 0.053 inch, minimum.
e. Zinc Coating: A60/ZF180 galvannealed coating; ASTM A653/A653M.

3. Fire Rating: As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").

4. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

5. Door Core Material: Manufacturer's standard steel-stiffened construction as required to
meet load requirements indicated for cladding application.

6. Door Thickness: As required to meet load requirements indicated for cladding application.
7. Load Requirement for Cladding: 5.0 pounds per square foot maximum.
8. Door Cladding: As specified in Section 09 8433, field installed.
9. Provide core material and smoke seals to meet fire rating of door and frame assembly as

indicated on drawings.
2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness: 14 gauge, 0.067 inch, minimum.
2. Frame Finish:  Factory primed and field finished.

C. Door Frames, Fire-Rated:  ​​​​​Full profile/continuously welded type​​​​​.
1. Fire Rating:  Same as door, labeled.
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2. Frame Metal Thickness: ​​14 gauge, 0.067 inch​​, minimum.
3. Frame Finish:  Factory primed and field finished.

D. Sound-Rated Door Frames:  ​Full profile/continuously welded type​.
1. Frame Metal Thickness:  ​14 gauge, 0.067 inch​, minimum.
2. Frame Finish: Factory primed and field finished.

E. Tile-Clad Door Frames, Non-Fire Rated: Concealed, single rabbet type with mud-in flanges.
1. Frame Metal Thickness: 14 gauge, 0.067 inch, minimum.
2. Frame Finish: Factory primed and field finished.

F. Wood-Clad Door Frames, Fire Rated: Concealed, single rabbet type with mud-in flanges.
1. Frame Metal Thickness: 14 gauge, 0.067 inch, minimum.
2. Frame Finish: Factory primed and field finished.

G. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

H. Frames in Masonry Walls: Size to suit masonry coursing with head member ​​4 inches​​ high to fill
opening without cutting masonry units.

I. Frames Wider than 48 inches:  Reinforce with steel channel fitted tightly into frame head, flush
with top.

2.05 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15 mil, 0.015 inch dry film

thickness (DFT) per coat; provide inert-type noncorrosive compound free of asbestos fibers,
sulfur components, and other deleterious impurities.
1. Fire-Rated Frames:  Comply with fire rating requirements indicated.

2.06 ACCESSORIES
A. Glazing: ​As specified in Section 08 8000​​, factory installed​.
B. Removable Stops: ​Formed sheet steel​,​ shape as indicated on drawings,​ ​mitered or butted​

corners​; prepared for countersink style tamper proof screws​.
C. Astragals for Double Doors: ​​Specified in Section 08 7100.​​
D. Mechanical Fasteners for Concealed Metal-to-Metal Connections:  Self-drilling, self-tapping,

steel with electroplated zinc finish.
E. Grout for Frames:  Mortar grout complying with ASTM C476 with maximum slump of 4 inches

as measured in accordance with ASTM C143/C143M for hand troweling in place; plaster grout
and thinner pumpable grout are prohibited.

F. Silencers: Resilient ​rubber or vinyl​, ​fitted into drilled hole​; provide three on strike side of single
door, three on center mullion of pairs, and two on head of pairs without center mullions.

G. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.01 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.
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3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Install door hardware as specified in Section 08 7100.

1. Comply with recommended practice for hardware placement of doors and frames in
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

F. Comply with glazing installation requirements of Section 08 8000.
G. Coordinate installation of electrical connections to electrical hardware items.
H. Install tile cladding at tile-clad door locations per manufacturer's installation instructions and per

installation requirements of Section 09 3013.
I. Install sound absorbing wood panel cladding at wood-clad door locations per manufacturer's

installation instructions and per installation requirements of Section 09 8433.
3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.

B. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.
3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.
B. Adjust sound control doors so that seals are fully engaged when door is closed.
C. Test sound control doors for force to close, latch, and unlatch; adjust as necessary in

compliance with requirements.
3.06 SCHEDULE​ - SEE DRAWINGS​

END OF SECTION  08 1113
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SECTION 115300 - MISCELLANEOUS LABORATORY EQUIPMENT 

PART 1 -   GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Cabinet, Modular Gas. 
2. Cabinet, Tall Corrosive Storage. 
3. Cabinet, Tall Flammable Storage. 
4. Coat Rack, Lab. 
5. Drying Rack. 
6. Drying Rack, Bench Top Mounted. 
7. Gas Cylinder Restraints. 
8. Gas Cylinder Corral Storage. 
9. Ice Machine, Upright. 
10. Point Exhaust. 

B. Related Requirements: 
1. Section 013573 "Delegated Design Requirements and Procedures" for definitions, submittal 

procedures, responsibilities, and scheduling requirements associated with delegated design 
assignment indicated in this Section. 

2. Section 055000 "Metal Fabrications" for furnishing and installation of metal fabrications to casework 
and accessory equipment. 

3. Section 092216 "Non-Structural Metal Framing" for furnishing and installation of non-structural 
metal framing to casework and accessory equipment. 

4. Division 22: Furnishing and installation of plumbing utilities and final connections to accessory 
equipment. 

5. Division 23: Furnishing and installation of exhaust ductwork and equipment, and final connection to 
exhaust devices. 

6. Division 26: Furnishing and installation of electrical utilities and final connections to casework and 
accessory equipment. 

1.2 REFERENCES 

A. Items specified as a part of this section must conform, where applicable, to the following standards. 

B. American National Standards Institute (ANSI) 
1. ANSI/UL 3101-1 – Electrical Equipment for Laboratory Use; Part 1: General Requirements 

C. Underwriters Laboratories, Inc. (UL) 
1. 1262 – Laboratory Equipment 

D. American Society for Testing Materials (ASTM) 
1. ASTM A167 for Stainless Steel, Alloy 302 or 304. 
2. ASTM E84 for Burning Characteristics of Building Materials. 
3. ASTM MT1010 for Support Columns 

E. NSF International (NSF) 
1. Standard #49. 

1.3 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer's data for each component and item of laboratory equipment specified. 
Include component dimensions, configurations, construction details, joint details, and attachments. 
Indicate location, size and service requirements for each utility connection. 

B. Shop Drawings: Include the following: 
1. Location of assemblies in each room and layout for roughing-in, including utility connections and 

related diagrams. 
2. Details of fabrication and installation. 
3. Dimensional locations for rough-in of mechanical and electrical services. 
4. Model numbers indicated in this section to include all standard features listed in latest catalog or 

Website at date of submittal. 
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1.4 CLOSEOUT SUBMITTALS 

A. Manufacturer's operating and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Manufacturer shall have at least 5 years' experience in the fabrication of the specified equipment and shall 
have 10 installations of equal or larger size. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Schedule delivery of equipment so that spaces are sufficiently complete that material can be 
installed immediately following delivery. 

B. Handling: Protect finished surfaces from soiling or damage during handling and installation. Keep covered 
with polyethylene film or other protective coating though-out the remainder of construction. 

1.7 FIELD CONDITIONS 

A. Do not deliver or install equipment until the following conditions have been met: 
1. Windows and doors are installed and the building is secure and weathertight. 
2. Ceiling, overhead ductwork, and lighting are installed. 
3. All painting is completed and flooring is installed. 

B. Field Measurements:  Take field measurements to verify or supplement dimensions indicated.  Be 
responsible for accurate fit of the Work. Verify that all equipment in this section is coordinated to provide a 
complete working process and system integration. 

1.8 WARRANTY 

A. Manufacturer's Warranty:  Furnish manufacturer's written material and labor warranty signed by an 
authorized representative using manufacturer's standard form agreeing to furnish materials and labor 
required to repair or replace work which exhibits material defects caused by manufacture or design and 
installation of product.  "Defects" is defined to include but not limited to deterioration or failure to perform 
as required. 

 
1. Warranty Period:  Manufacturer shall warrant the products to be free from material and labor 

defects for a period of 1 year from date of operational acceptance by the Using Agency. 
2. Date of operational acceptance shall be after factory check, test and start-up services is complete, 

the unit is operating in a satisfactory manner, and the equipment has been satisfactorily 
commissioned by the Using Agency. 

3. The Using Agency will perform routine maintenance as described in the Manufacturers Standard 
Operation and Maintenance manuals during the warranty period.  Using Agency performance shall 
in no way invalidate said warranties. 

B. Installer's Warranty:  Furnish installer's written workmanship warranty signed by an authorized 
representative using installer's standard form agreeing to provide labor required to repair or replace work 
which exhibits workmanship defects.  "Defects" is defined to include but not limited to deterioration or 
failure to perform as required. 
1. Warranty Period:  Installer shall warrant the installation to be free from workmanship Defects for a 

period of 1 year from date of operational acceptance by the Using Agency. 

1.9 COORDINATION AND UTILITIES VERIFICATION 

A. Utilities and connections may vary between approved manufacturers. Coordinate installation of products 
and systems with interfacing and adjoining construction to provide a successful installation without failure. 
1. All utilities for these items are indicated in mechanical and electrical documents, the Equipment 

Schedule, and are referenced in Divisions 20, 21, 22, 23 and 26.  Any deviations from these 
utilities must be documented within bid and shop drawing submittals. 

2. The Contractor is responsible for verifying field conditions, final services, connections and 
locations. 
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PART 2 -   PRODUCTS 

2.1 MANUFACTURERS AND PRODUCTS 

A. Acceptable Manufacturers/Fabricators and Products:  Subject to compliance with requirements of 
Contract Documents as judged by the Architect, provide product by one of manufacturers/fabricators 
listed.  If not listed, submit as substitution according to the Conditions of the Contract and Division 01 
Section "Substitution Procedures". 

B. Basis of Design (Product Standard):  Contract Documents are based on products and systems specified 
to establish a standard of quality.  Other manufacturers/fabricators offering products having equivalent 
characteristics may be considered, provided deviations are minor and comply with requirements of 
Contract Documents as judged by the Architect. 
1. Basis-of-Design: As indicated in schedule on the Drawings. If no schedule, then the first 

manufacturer listed in each Article shall be the basis of design. 

2.2 PERFORMANCE REQUIREMENTS 

A. Design Intent:  Drawings and Specifications indicate design intent for products and systems and do not 
necessarily indicate or specify total Work required and shall not be construed as an engineered design.  
Furnish and install all Work required for a complete installation. 

B. Coordination of Contract Documents and Work:   
1. Product Variations:  In the event of minor differences between products and systems of acceptable 

or available manufacturer/fabricators, Contractor shall notify Architect of such differences and 
resolve conflicts in a timely manner.  Failure of Contractor to provide notification shall be construed 
as acceptance of conditions indicated, and changes caused by minor differences between products 
and Contract Documents shall be included in the Work at no additional cost to Owner.  

2. Allowable Adjustments:  Minor dimension and profile adjustments may be made in interest of 
fabrication or erection methods or techniques or ability to satisfy design intent, provided design 
intent is maintained as determined by Architect.  Proposed deviations shall include a detailed 
analysis of impact to adjacent substrates or other building systems, including related design or 
construction cost impacts.  If accepted by Architect, deviations causing changes in materials, 
constructability, substrates, or conditions shall be included in the Work at no additional cost to 
Owner. 

2.3 CABINET, SINGLE GAS CYLINDER (MQ-01D) 

A. Acceptable Manufacturers:  
1. Matheson Gas Products; Model 1177F, Gas Cabinet Series (Single Cabinet). 
2. Praxair Distribution, Inc. 
3. Scott Specialty Gases. 
4. Spectra Gases Inc. 

B. General: 
1. Standard gas cabinet series with a flat top design Cabinet to house single gas cylinder with 

regulator assembly (hydrogen). 

C. Cabinet Dimensions: 

1. Single Cylinder: 18 inches (455 mm) wide by 19 inches (480 mm) deep by 79 inches (2000 mm) 
high, 300 pounds (136 kilograms). 

D. Cabinet Construction: 
1. Each gas cabinet shall be constructed of a minimum of 12 gage steel. The cabinet shall be welded 

and coated with a corrosion resistant epoxy paint. 
2. Door: Full length door, fully gasketed with neoprene gasket, with automatic closer, three-point latch 

and a flush mounted door handle with lock. 

3. Window: Manufactured of either 1/2 inch (12 mm) wire reinforced safety glass or 0.25 inch (6 mm) 
Lexan. The window shall be hinged with automatic closer, gasketed and key lock. 

4. Adjustable cylinder brackets and straps shall be provided for each cylinder the gas cabinet can 
hold. 

5. Shelves: Vertically adjustable to accommodate different sizes of standard gas cylinders. 
6. Color selection by the Owner's Representative from one of the manufacturer's standard colors. 

E. Cabinet Accessories: 
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1. Sprinkler Head: UL approved, rated at 155 degrees Fahrenheit (68 degrees Celsius), and flow 

capacity of 35 gallons per minute (133 liters per minute) at 40 psi (2.8 bar). Water Pipe 

Connection: 1/2 inch NPT (15 DN) Female. 

2. Each gas cabinet shall have a rubber mat on the floor of the cabinet. 
3. All wiring and tubing in the cabinets shall be standardized and color coated. 
4. Provide bulkhead connectors for all lines entering or exiting the cabinet that will enable a 

continuous tube run without breaks. 
5. Exhaust air shall enter at the bottom of the cabinet and sweep the complete interior of the cabinet 

to the smooth nonrestricting gas transition at the top of the cabinet. A vent connection shall be 
provided at the top of each cabinet for connection to the building exhaust system. 
a. Exhaust Flow Required (SCFM): 175 for single. 

b. Exhaust Stack Diameter: 4 inch (100 mm) for single. 

2.4 CABINET, TALL CORROSIVE STORAGE (MQ-01B) 

A. Acceptable Manufacturers: 
1. Justrite Manufacturing Company, L.L.C., Model 894522 
2. Eagle Manufacturing Company. 
3. Securall. 

 

B. Capacity:  

1. 45 gallons (170 liters) - 43 inches (1090 mm) wide by 18 inches (455 mm) deep by 65 inches 
(1650 mm) high. 

C. Design: Construct cabinet in accordance with OSHA Regulations and the requirements of International 
Fire Code, Chapter 50 Hazardous Materials. Provide cabinets Factory Mutual (FM) approved or 
Underwriters Laboratories (UL) listed or as constructed below. 

D. Casing: Bottom, top, back, door, and sides of cabinet, minimum 18 gage (1.2 mm) sheet steel, double 

walled with 1-1/2 inches (36 mm) air space. Rivet or weld joints airtight. Provide with adjustable zinc plated 

leveling legs. 

E. Door: Provide with continuous piano hinge and a 3-point latch arrangement with door sill raised at least 2 

inches (50 mm) above the bottom of the cabinet to retain spilled liquid within the cabinet. Provide 

self-closing self-latching door(s) with fusible link(s) to hold doors wide open and melt at 74 degrees Celsius 
for automatic closure. Provide with keyed lock. 

F. Ventilation: Provide a 2 inches (50 mm) threaded vent connection on each side of the cabinet for supply 

and exhaust ventilation air. Provide flame arrestors at supply and exhaust connections to cabinet. 

G. Shelving: Provide with three 18 inches (450 mm) deep, full width adjustable shelves. Provide each shelf 

with 1/4-inch (6 mm) thick heat welded, polypropylene or ABS plastic pan, liquid tight, removable, 1 inch 
(25 mm) deep. 

H. Liner: Provide cabinet with ChemCor thermoplastic coating on all interior surfaces as provided on the 
Justrite Centura line or similar. 

I. Identification: Mark all corrosive storage cabinets with conspicuous red lettering on a contrasting 
background: HAZARDOUS—KEEP FIRE AWAY. 

J. Identification: Mark all corrosive storage cabinets with conspicuous red lettering on a contrasting 
background: CAUTION—ACIDS. 

K. Identification: Mark all corrosive storage cabinets with conspicuous red lettering on a contrasting 
background: CAUTION—CORROSIVES. 

L. Identification: Mark all corrosive storage cabinets with conspicuous red lettering on a contrasting 
background: CAUTION—BASES. 

M. Color: Manufacturer's standard dark blue. 
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N. Finish: Provide as specified for Metal Finishes in Section 123553. 

2.5 CABINET, TALL FLAMMABLE STORAGE (MQ-01A) 

A. Acceptable Manufacturers: 
1. Justrite Manufacturing Company, L.L.C., Model 894520 
2. Eagle Manufacturing Company. 
3. Securall. 

B. Capacity:  

1. 45 gallons (170 liters) - 43 inches (1090 mm) wide by 18 inches (455 mm) deep by 65 inches 
(1650 mm) high. 

C. Design: Construct cabinet in accordance with OSHA Regulations and the requirements of NFPA 30, 
National Fire Protection Association, Flammable and Combustible Liquids Code. 

D. Casing: Bottom, top, back, door, and sides of cabinet shall be at least 18 gage (1.2 mm) sheet steel, 

double walled with 1-1/2 inch (36 mm) air space. Joints shall be welded airtight. Provide with adjustable 

zinc plated leveling legs. 

E. Door: Provide with continuous piano hinge and a 3-point latch arrangement with door sill raised at least 2 

inches (50 mm) above the bottom of the cabinet to retain spilled liquid within the cabinet. Provide 

self-closing self-latching door(s) with fusible link(s) to hold doors wide open and melt at 74 degrees Celsius 
for automatic closure. Provide with keyed lock. 

F. Ventilation: Do not ventilate cabinet unless required by local authorities. Seal vent openings with plugs, 
supplied by the manufacturer. 

G. Shelving: Provide with three 18 inch (450 mm) deep, full width adjustable shelves. 

H. Grounding: Provide a grounding lug connection at lower right side of cabinet. 

I. Identification: All flammable storage cabinets shall be marked with conspicuous red lettering on a 
contrasting background: FLAMMABLE—KEEP FIRE AWAY. 

J.   

K. Color: Manufacturer's standard yellow. 

L. Finish: Provide as specified for Metal Finishes in Section 123553 except interior shall be triple epoxy 
coated. 

M.  

2.6 COAT RACK, LAB (MQ-XXX) 

A. Available Manufacturers: 
1. Global Industrial, Model T9F695715. 
2. Bradley, Model 9944-000000. 
3. Safco, Model 4162. 

B. Size: 36 inches wide by 2-5/8 inches deep by 7-1/4 inches high nominal dimension. 

C. Type: Multiple hat and coat hooks, wall mounted on mounting backplates. 

D. Construction: 22 gauge stainless steel backplate with 14 gauge stainless steel double hooks. 

2.7 DRYING RACK (DRXXXX) 

A. Available Manufacturers: 
1. Mod-Rack by Inter-Dyne; Model ”V” Victoria Series. 
2. Or Equal (No Known Equal). 

B. Body: One-piece, 20 gage (1.0 mm), Type 304 stainless steel with a Number 4 finish. Provide top with two 

90 degree bends and sides with one 90 degree bend. Bottom shall have two 90 degree bends to provide 
an integral drip trough and catch drain. Provide front with a multiple of T-shaped holes to accommodate 
pegs. 
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C. Pegs: Injection molded white polypropylene, 1/2 inch (12 mm) diameter by 6 inches (150 mm) long. 

T-shaped protrusion on base of pegs shall allow easy removal and replacement without need for tools. 
Design T-shaped holes to fit protrusion on support pegs for holding single or multiple utensil drip trays, 

drain shelves, funnel racks, or pipette holders. Provide five 2-3/4 inch (70 mm) peg extenders for each 

drying rack. 

D. Drip Trough: 4 inch (100 mm) wide, 20 gage (1.0 mm), Type 304 stainless steel with a 3/8 inch (9 mm) 
OD stainless drain tube and a stainless steel screen insert. Screen; 16 gage (1.6 mm), 14 by 14 mesh, 

0.025 wire. Provide with a 3/8 inch (9 mm) ID flexible drain tube minimum of 36 inches (914 mm) long. 

Where edge of drying rack is more than 24 inches from edge of sink, drain and drain tube to be located on 
side of rack closest to sink with sufficient flexible drain tube length to reach the inside of sink. 

E. Provide with hanger to allow removal and replacement of entire rack for cleaning without need for tools. 

F. Finished Backs: Provide with all units not mounted on walls. Fabricate from 20 gage (1.0 mm), Type 304 

stainless steel with a Number 4 finish. 

2.8 DRYING RACK, BENCH TOP MOUNTED (DRXXXX) 

A. Available Manufacturers: 
1. Heathrow Scientific Global, Model HS23243A. 
2. Or Equal (No Known Equal). 

B. Description: Self-supporting, spot-welded HDPE-coated steel wire with polystyrene tray and back. Provide 
with removable bottom drainage pan. 

C. Provide one at each accessible sink indicated in Q7 Drawing Series. 

2.9 GAS CYLINDER RESTRAINTS (CRT-XX) 

A. Acceptable Manufacturers: 
1. Justrite Manufacturing Company, LLC; Model 35254 (one cylinder), Model 35268 (two cylinders). 
2. USA Safety; Model GB160FS. 
3. Troemner (supplied by Cole Parmer); Model 974037. 

B. Description: Gas Cylinder restraints shall be steel construction with a nylon strap with adjustable buckle 
and safety chain. Provide one bracket per each gas cylinder. 

C. Reference standards:  Compressed Gas Institute, CGA P-1 latest edition, CGA PS-6 latest edition. 

2.10 GAS CYLINDER CORRAL STORAGE (CRK-XX) 

A. Acceptable Manufacturers: 
1. Justrite Manufacturing Company, LLC. 
2. Work Safe Technologies. 
3. Specialty Gas Equipment. 

B. General: Steel cylinder restraint unit, designed to restrain six gas cylinders 10 to 12 inches in diameter. 

C. Description: 
1. All steel construction with lab-approved exterior-grade urethane powder-coat finish. 

a. 2 inch (50 mm) by 2 inches (50 mm) thick steel tubing frames. 

b. Adjustable back frame allows side panels to be set to accommodate cylinders of various 
widths. 

c. Side panels anchor to concrete floor with welded "L" brackets. 
d. Seismic Tank Corral with back frame anchors to concrete floor or wall. 
e. Hardware is galvanized for corrosion resistance. 
f. Available with steel chain or stainless-steel cable restraints 

D. Reference standards:  Compressed Gas Institute, CGA P-1 latest edition, CGA PS-6 latest edition. 

2.11 ICE MACHINE, UPRIGHT (MQ-XXX) 

A. Acceptable. Manufacturers: 
1. Scotsman Ice Systems; Model <Prodigy Plus FS0522AX-1 with B530S bin>. 
2. Hoshizaki Europe B.V.; Model <F-422MAK with B-500SF bin>. 
3. Manitowoc Ice; Model <RFP0620 with D570 bin>. 
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B. Size: 

1. Machine: nominal 23 inches (584 mm) wide by 24 inches (610 mm) deep by 23 inches (584 mm) 
high. 

2. Storage Bin: nominal 30.5 inches (775 mm) wide by 34 inches (864 mm) deep by 50 inches (1270 

mm) high. 

C. Description: Air cooled compressor/condenser, flake ice machine with storage bin. Storage bin to include 
four legs and bin top. 

D. Capacity: Ice making capacity of minimum 450 pounds (200 kg) in 24 hours. 1/2 horsepower (370 watts) 
with a bin storage capacity of minimum 500 pounds (225 kg). 

E. Finish: Provide all units in stainless steel. If Manitowoc Ice is selected, provide the Duratech metal finish 
for the bin. 

F. Electrical: 120/60/1, 20 amp. Provide with grounded cord and plug. 

2.12 POINT EXHAUST (PE-XX) 

A. Available Manufacturers: 
1. Nederman; Model; FX2 75 Original. 
2. Movex Inc.; Model; ME-75 with metal hood MEM 250-75. 
3. Airflow Systems Inc.; Model; E-Z ARM 2.5. 

B. Description: 3 inches (100 mm) diameter by 60 inches (1500 mm) long self-supporting telescopic arm. 

C. Construction: Aluminum tubes connected with jointed elbows. Provide internal stainless steel support 
spring as recommended by the manufacturer. Provide arm with polypropylene mini hood and clear combi 

hood with outside dimension of 15-inch by 18-inch (380 mm by 460 mm), and external collar for duct 

coupling. Provide connection to existing ductwork which will allow an unrestricted 360-degree movement 
of the arm. 

D. Jointed Elbows: Provide polypropylene with glass fiber reinforcement with 90-degree radius elbows and 
knurled adjusting knobs supported by ball bearings. The two outermost elbow joints shall rotate and swivel 
through 360-degrees. Provide adjustable external locking rings at each joint. 

E. Inlet Hood: Provide with 9 inch diameter metal inlet hood. 

F. Inlet Hood: Provide with 13 inch diameter clear dome hood inlet hood. 

G. Inlet Hood: Provide with clear, 9 inch by 14 inch rectangular inlet hood. 

H. Mounting bracket: Provide a wall or ceiling mounting bracket for each point exhaust. Mount so the bottom 
of upper jointed elbow is at 6 foot, 6 inches above the floor, to provide full service at desktop level. 

I. Air flow control: Any such device on the point exhaust arm such as a manual damper that restricts or stops 
allows air flow through the point exhaust arm is not acceptable. This device must be removed. 

J. Finish: Epoxy powder coated white. 

PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Acceptance of Surfaces and Conditions:  Examine substrates to receive products and systems and 
associated work for compliance with requirements and other conditions affecting performance.  Proceed 
only when unsatisfactory conditions have been corrected in a manner complying with Contract Documents.  
Starting work within a particular area will be construed as acceptance of surface conditions. 

3.2 INSTALLATION, GENERAL 

A. Installation Quality Standards:  Perform Work according to following, unless otherwise specified: 
1. Respective manufacturer/fabricator's written installation instructions. 
2. Accepted submittals. 
3. Contract Documents. 
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B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by isolating metals and other 
materials from direct contact with incompatible materials. 

C. Coordinate delivery of all equipment with building work and scheduling for final placement. 

D. Check project for conditions that affect work. Do not begin installation until unsatisfactory conditions are 
corrected. 

3.3 PREPARATION 

A. General:  Comply with manufacturer's instructions, recommendations, and specifications for cleaning and 
surface preparation.  Surfaces shall have no defects, contaminants, or errors which would result in poor or 
potentially defective installation or would cause latent defects in Work. 

3.4 INSTALLATION 

A. Miscellaneous laboratory equipment shall be installed in strict accordance with the manufacturer's 
recommendations, including recommended operating and servicing clearances. 

B. Plumbing hookups under Division 22. 

C. Mechanical hookups under Division 23. 

D. Electrical hookups under Division 26. 

3.5 ADJUSTING 

A. Touch up damaged finishes equal to original condition as approved 

B. Repair or remove and replace defective work as directed by Owner's Representative upon completion of 
installation. 

C. Adjust moving or operating parts to function smoothly. 

3.6 CLEANING AND PROTECTION 

A. Clean shop finished equipment, touch up as required, and remove and refinish damaged or soiled areas. 

B. Cover equipment for protection against soiling and deterioration during remainder of construction period. 

C. Equipment shall be protected before, during and after installation. Damaged materials due to improper 
protection shall be cause for rejection. 

END OF SECTION 115300 
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SECTION 115313 - LABORATORY FUME HOODS 

PART 1 -   GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Benchtop Chemical Fume Hoods. 
2. Accessible Fume Hoods. 

B. Related Requirements: 
1. Section 013573 "Delegated Design Requirements and Procedures" for definitions, submittal 

procedures, responsibilities, and scheduling requirements associated with delegated design 
assignment indicated in this Section. 

2. Section 123553 "General Requirements for Casework and Fume Hoods" for references, 
coordination, submittal requirements, quality assurance, materials, hardware, finishes, installation, 
etc. 

3. Division 22: Furnishing and installation of plumbing utilities and final connections to fume hoods. 
4. Division 23: Furnishing and installation of exhaust duct work and equipment, and final connection of 

fume hoods. 
5. Division 23: Furnishing and installation of exhaust controls and final connections to hoods. 
6. Division 23: "Testing, Adjusting, and Balancing for HVAC" for field quality-control testing of fume 

hoods. 
7. Division 26: Furnishing and installation of electrical utilities and final connections to fume hoods. 

1.2 DESIGN REQUIREMENTS 

A. Comply with SEFA 1 "Laboratory Fume Hoods." 

B. Factory UL 1805 Classified. Provide each fume hood with UL 1805 Classified labeling. 

C. Fume hoods shall function as ventilated, enclosed workspaces, designed to capture and confine exhaust 
fumes, vapors and particulate matter produced or generated within the enclosure. 

D. Manufacturers to provide high performance fume hoods. Hoods which achieve a reduction in volumetric 
flow by restricting the sash opening area do not qualify as High Performance fume hoods unless they also 
meet the performance requirements through the maximum sash opening. The "maximum sash opening" 
shall be considered a vertical sash opening not less than 25 inches high off the fume hood work surface. 
1. High Performance Fume Hoods are hood designs that provide a reduction in the required exhaust 

air volume, when compared to the volume required for the same size fume hood to operate with a 
face velocity of 100 FPM through a fully opened vertical sash and provides containment levels 
equivalent or superior to ASHRAE 110 tracer gas test ratings of 4.0 AM 0.05, and 4.0 AI/AU 0.10, 
with a face velocity of 60 FPM or less through the fully opened vertical sash. 

E. Design fume hoods for consistent and safe air flow through the hood face. Negative variations of face 
velocity shall not exceed 10 percent of the average face velocity at any designated measuring point as 
defined in this section. 

F. Average illumination of work area: Minimum 80 foot candles (860 lx). Work area shall be defined as the 
area inside the superstructure from side to side and from face of baffle to the inside face of the sash, and 

from the working surface to a height of 28 inches (710 mm). 

G. Maximum average static pressure loss readings taken three diameters above the hood outlet from four 
points, 90 degrees apart not to exceed: 

 

Face Velocity (FPM) Measured Static Pressure Loss (WG) 

75 0.18 inches 

100 0.30 inches 

125 0.45 inches 

150 0.60 inches 

 

H. Fume hoods shall be constructed in such a manner as to cause no perceptible increase in sound pressure 
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level over the mechanical exhaust system. 

I. Fume hood to have set baffle system. No manually adjustable baffles allowed. 

1.3 ACTION SUBMITTALS 

A. Refer to Section 123553 and as noted below. 

B. Product Data: Submit manufacturer's data for each item. Include component dimensions, configurations, 
construction details, and attachments. Indicate location, size, and service requirement for each utility 
connection. 

C. Shop Drawings: Include the following: 
1. Indicate locations and types of service fittings together with associated service supply connection 

required. 
2. Indicate duct connections, electrical connections, and locations of access panels. 
3. Include layout of fume hoods in relation to lighting fixtures and air-conditioning registers and grilles. 

1.4 INFORMATIONAL SUBMITTALS 

A. Refer to Section 123553 and as noted below. 

B. Certifications:  All manufacturers to test and certify their products to meet UL1805, ASHRAE 110 and 
SEFA 1. 

C. Test Reports: Submit complete reports verifying conformance to performance standards outlined in this 
specification when tested to the ASHRAE 110 Standard in the "As Manufactured" environment. 

1.5 CLOSEOUT SUBMITTALS 

A. Refer to Section 123553 and as noted below. 

B. Operator Training Guide: Provide an electronic training presentation, highlighting the proper operating 
practices of the laboratory fume hood. 

PART 2 -   PRODUCTS 

2.1 MANUFACTURERS AND PRODUCTS 

A. Acceptable Manufacturers/Fabricators and Products:  Subject to compliance with requirements of 
Contract Documents as judged by the Architect, provide product by one of manufacturers/fabricators 
listed.  If not listed, submit as substitution according to the Conditions of the Contract and Division 01 
Section "Substitution Procedures". 
1. Air Master Systems Corporation, Solution. 
2. Kewaunee Scientific Corporation, Supreme Air. 
3. Lab Crafters, Inc., Air Sentry. 
4. Labconco Corporation Protector XStream. 
5. Mott Manufacturing Limited, RFV2. 

B. Basis of Design (Product Standard):  Contract Documents are based on products and systems specified 
to establish a standard of quality.  Other manufacturers/fabricators offering products having equivalent 
characteristics may be considered, provided deviations are minor and comply with requirements of 
Contract Documents as judged by the Architect. 
1. Basis-of-Design: <Mott Manufacturing Limited RFV2 Bench – Combination Sash>. 

C. Furnish and install casework, fume hoods, furnishings and equipment specified in the following sections by 
the same supplier. 
1. Section 123553 "General Requirements for Laboratory Casework and Fume Hoods." 
2. Section 123553.03 "Adaptable Laboratory Casework." 
3. Section 123553.13 "Metal Laboratory Casework." 
4. Section 123553.16 "Plastic Laminate Laboratory Casework." 
5. Section 123553.19 "Wood Laboratory Casework." 
6. Section 123553.23 "Polypropylene Laboratory Casework." 
7. Section 123553.26 "Solid Phenolic Resin Laboratory Casework." 
8. Section 115300 "Miscellaneous Laboratory Equipment." 
9. Section 115313 "Laboratory Fume Hoods." 
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10. Section 115313.16 "Polypropylene Fume Hoods." 

2.2 MATERIALS 

A. Refer to Section 123553. 

2.3 BENCH TOP CHEMCIAL FUME HOODS 

A. Superstructure: 
1. Wall: Rigid, self-supporting double wall assembly, nominally 5 inches thick. Double wall shall 

consist of a sheet steel outer shell and a corrosion resistant inner liner and shall house and conceal 
steel framing members, attaching brackets and remote operating service fixture mechanisms and 
services. Hoods shall be completely factory assembled to form a rigid, self-supporting structure. 

2. Face Opening Perimeter Edge: Air foil or streamlined shape with all right-angle corners radiused or 
angled.  

3. Interior Hood Height: 48 inches (1219 mm) minimum to hood roof. 
4. Bypass: Low resistant down draft type. Bypass air shall enter at horizontal full length opening at the 

top front superstructure to enter hood in a down flow direction. Directional louvers are not 
acceptable. Material to match fume hood interior liner. 
a. Restricted Bypass: Provide on all variable volume or constant volume hoods with 

combination sashes and on all variable volume hoods with a vertical rising sash. 
5. Ceiling Enclosure Panel: Used to enclose space between top of fume hood and ceiling on all 

exposed or open sides. Minimum 18 gage (1.2 mm) thick, finish to match hood. Provide a lower 
removable front panel for access to hood lights, piping, and exhaust duct connections. Refer to the 
Fume Hood Schedule on Q1.1 for fume hoods with enclosure panels. 
a. Extend to within 1 inch below ceiling for suspended ceiling to continue over fume hood 

enclosure panels for a finished look.  
6. Interior and Exterior Fastening Devices: Conceal all devices. Exposed screws not acceptable. 

Unexposed structural member attachments: sheet metal screws, zinc plated. 

B. Sill Airfoil: 
1. Bypass type designed to prevent reverse air flows or air eddies at the fume hood work surface. Low 

profile, flush with work surface, notched or hinged to allow pass-through of hospital grade electrical 
plugs. Sill to include an integral spill trough for secondary containment. Provide a chemical 
resistant sealant between sill and work surface. 

2. Material: All components 16 gage (1.6 mm) thick Type 316 stainless steel, with an acid and 
abrasion resistant electrostatic epoxy or urethane powder coating. 

C. Sash: 
1. Full view type with clear, unobstructed, side to side view of fume hood interior and service fixture 

connections. Vertical rising or combination vertical rising/horizontal sliding. Refer to Fume Hood 
Schedule for type and height of sash at each fume hood. 

2. Sash shall be aerodynamically designed, all stainless-steel components with chemically resistant 
polyurethane powder coat finish, with either frameless vertical rising style or combination style with 
both vertical and horizontal moving glass panels. 

3. Vertical Rising Sash: Provide sash stops at the design sash opening. 
4. Horizontal Sliding Sash: Provide panels on two tracks for all hoods except 5-foot widths. For 5-foot 

wide fume hoods provide three tracks. Each panel must ride on top hung rollers supported from top 
rail only. 

5. Counterbalance system: Single weight, pulley, cable or chain and sprocket, counter balance 
system shall prevent sash tilting and permit one finger operation at any point along full width pull. 
Design system to hold sash at any position without creep and prevent sash drop in the event of 
cable failure. Sash and counterbalance mechanism to be life cycle tested to withstand a minimum 
of 100,000 cycles without signs of fatigue. Open and close sash against rubber bumper stops. 

6. Sash glass: 7/32-inch thick laminated safety glass. 
7. Sash guides: Corrosion resistant polypropylene. 
8. Automatically closes sash to fully closed position using infrared occupancy sensor with 

user-programmable time-delay. Programmable in one second increments. Set delay to 30 minutes. 
9. Electrically actuated mechanism designed to engage both sides of the sash evenly to ensure 

smooth sash movement. Mechanism to utilize no more than 1 amp AC when actuated. 
10. Incorporate infrared light curtain detection system which stops the sash from closing and turns on a 

red obstruction indicator light. Infrared light curtain must detect any obstruction in the path of the 
sash from full-open to full-close. Provide with red obstruction indicator light that will turn off when 
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reset button is pressed. Provide additional switch to engage and disengage the sash operator. 

D. Liners: Fiberglass reinforced polyester panel, 1/4 inch thick, smooth finish and white color in final 
appearance. Flame spread: 25 or less per UL 723 and ASTM E84-80. Manufactured by WS Hampshire 
Inc. "Wesliner 1125" or equal. Provide gasketed access panels in the liner for access to valves and 
fixtures. Panels shall be of the same material as the liner and be provided with a PVC gasket to eliminate 
air leakage and retain liquids inside the hood. 

E. Baffles: Provide fixed baffles to control air vectors into and through the fume hood. Fabricate of the same 
material as the liner. All baffle supports and brackets to be non-metallic. Baffle designs which permit close 
off of all slots are not acceptable.  

F. Work Surfaces: Solid phenolic resin 1-1/2 inches (38 mm) thick surface, dished 3/4 inch (19 mm) to 
contain spills. Refer to Section 123553. 

G. Sinks: Where indicated on the drawings provide stainless steel cup sinks as specified in Section 123553. 

H. Service Fixtures and Piping: 
1. Factory pre-pipe hoods compliant to all state and local codes with services indicated on the 

drawings, to a point of connection 2 inches (48 mm) above hood roof. Provide, per Division 22 the 
piping material and installation of each service type. Pressure test all pre-piped lines in the factory. 

a. Factory pre-drill and pre-punch holes for Vacuubrand VACUU-LAN Lab Vacuum system, but do not 
pre-pipe vacuum. Complete Vacuubrand VACUU-LAN Lab Vacuum System by BrandTech 
Scientific, with all vacuum pumps, vacuum valves/turrets, PTFE (Teflon) vacuum supply line and 
exhaust line tubing, fittings, and connectors supplied with the system. Copper pipe should not be 
used. Contact: vacuu-lan@brandtech.com 860-581-1648. 

2. Provide service fixtures within fume hoods with color coded, acid and solvent resistant plastic 
coating, applied over fine sandblasted surface, properly cleaned then sprayed and baked three 
times. With a minimum coating thickness of 6 mil. 

3. Control Valves: Straight or 45 degree angle mounted fixtures on the front panel of the fume hood. 
Provide panel mounted or rod-type control valves with a threaded collar to hold the valve in place. 

4. Color coding of hood interior service fixtures and remote-control valves as specified for Laboratory 
Service Fixtures in Section 123553. 

5. On fume hoods with pre-punched service fixture holes, provide metal or plastic plugs in color to 
match fume hood, for all unused holes. 

I. Electrical: 
1. Factory install receptacles, lighting, electrical fixtures and wiring in accordance with all applicable 

state and local codes and Division 26 specifications. Terminate wiring in a single service junction 
box on top of fume hood roof for in-the-field point of connection. All electrical fixtures shall be UL 
listed and labeled. 

2. Wiring: Minimum #12 copper, type THHN/THWN insulation. Wire color coding shall be black for 
current carrying conductors, white for neutral conductors and green for ground conductors. 

3. Conduit: Unless noted or required otherwise, ½ inch flexible metal or PVC conduit. Secure conduit 
to superstructure framework with conduit clamps. Conduit to light fixture to have a pigtail for ease of 
lamp maintenance. 

4. Receptacles: Provide each hood with the receptacle quantities as follows: 

a. For 72 inch (1200 mm) wide hoods:  Provide one duplex receptacle at each side post near 
the bottom. Provide one circuit per hood assembly. 

b. Provide grounding wire to all under-counter flammable storage cabinets. 
c. Receptacle: NEMA-5-20R, three wire grounding type receptacles rated at 120 VAC at 20 

AMP with Ground Fault Interruption, Gray in color with stainless steel brushed finish flush 
face plate. Install receptacles with the ground outlet above the power slots. Label each 
receptacle with the associated panel and circuit number. 

5. Lighting: 
a. Fixture: LED, UL listed light fixture with 15 intensity adjustment levels and 3 color options 

installed on exterior of fume hood roof. Provide light fixture isolated from the hood interior by 
1/4 inch thick laminated safety glass cemented and sealed to the hood roof. The lighting 
shall be serviceable from outside the fume hood interior.  Color temperature of fume hood 
lighting to match color temperature for general room lighting. 

b. Illumination: Minimum 80 foot candle at the full intensity setting at the worksurface. 
c. Light Switch: Toggle type, single pole 120 VAC, 20 AMP, Gray in color with stainless steel 
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brushed finished flush face plate. Mount on left side of fume hood side post 

J. Exhaust Outlet: 

1. Rectangular or round bell mouth collar; 18 gage (1.2 mm) thick, Type 316 stainless steel. 
2. For hoods with rectangular duct collars, provide exhaust duct transition from the hood rectangular 

exhaust collar to the building exhaust system round duct connection.  Round duct size as indicated 
in the Fume Hood schedule. Contractor shall coordinate between trades.  Fabricate transition of 
the same material as the exhaust outlet. 

K. Fume Hood Signage: 
1. Operation Instructions: Provide a permanent acid resistant decal or plate attached to fume hood 

exterior with condensed information covering recommended locations for apparatus and 
accessories, baffle settings, use of sash, and recommended safe operating procedures. 

2. Vertical Sash Stop Decal: Provide an acid resistant decal as detailed on the Drawings. Exact 
location to be determined when the fume hood is balanced. 

3. Fume Hood Information/Certification Holder: Provide a 4 inch by 6 inch (100 mm by 150 mm) 
corrosion resistant metal or plastic frame attached to front face of fume hood exterior with plastic or 
glass glazing to contain a removable data card to identify hood and show hood characteristics and 
field test data. 

L. UL Label:  Clearly visible label affixed to hood front identifying fume hood as UL Classified. List the UL file 
number for verification of UL Classification.  

M. Safety Monitor/Alarm System: 
1. Variable volume hoods: Equip each fume hood with a velocity control and safety alarm unit which is 

provided under Division 23. Provide factory cut outs in the front of the hood for field mounting of the 
unit. Coordinate location and size of cut out with Division 23. Connection of control and safety 
alarm unit to sensors and control valves under Division 23. 
a. Audible alarm signal tone: A minimum of 85 decibels at 10 centimeters. Provide visual alarm 

signal as a flashing or continuous glowing red light. Provide alarm design to permit silencing 
of tone signal, but maintain glow of red visual signal light until unsafe condition is corrected. 
Provide with circuitry and a pushbutton to test alarm circuits. 

b. Monitor: Utilize an air velocity sensor mounted on the interior side liner of the hood, easily 
accessible for cleaning. Provide with input/output accessory to send alarm signal to a 
remote location and for silencing alarm remotely. 

c. Electrical: 9 volt DC, maximum of 1 amp. Provide 120 VAC to 9 VDC transformer, UL listed. 

2.4 ACCESSIBLE BENCH TOP CHEMICAL FUME HOODS 

A. Accessible bench top chemical fume hoods shall be as detailed on the Drawings and as described under 
Article 2.4, Benchtop Chemical Fume Hoods, unless modified under this Article. 

B. Service Fixtures: Mount on fume hood side posts. Top-most service fixture handle to be no higher than 48 
inches above finished floor. Fixture outlet within fume hood to be within 20 inches of the front face of the 
fume hood. 
1. Service fixture handles exceeding 48 inch reach range to be located in cabinet apron below fume 

hood with those services pre-piped between the handle and the outlet. 

C. Light Switch: Mount on fume hood side post no higher than 48 inches above finished floor. 

2.5 METAL FINISH FOR FUME HOOD 

A. Refer to Section 123553. 

2.6 SOURCE QUALITY CONTROL TESTING OF EPOXY RESIN WORK SURFACE 

A. Refer to Section 123553. 

2.7 SOURCE QUALITY CONTROL TESTING OF POLY RESIN LINER 

A. Test Procedure: 
1. Test Number 1 - Spills and Splashes: 

a. Suspend in a vertical plane a 42 inch (1070 mm) horizontal by 12 inch (300 mm) vertical 

panel divided into 3/4 inch (20 mm) wide vertical columns. 
b. Apply 5 drops of each reagent listed with an eye dropper. 
c. Apply liquid reagents at top of panel and allow to flow down full panel height. "CAUTION! 

Flush away any reagent drops." 
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2. Test Number 2 - Fumes and Gases: 

a. Divide 24 inch by 12 inch (600 mm by 300 mm) panel into 2 inch (50 mm) squares. 
b. Place 25 milliliters of reagent into 100 milliliter beakers and position panel over beaker tops 

in the proper sequence. Note: Beaker pouring lip permits atmospheric oxygen to enter and 
participate in the reaction of the reagent fumes. 

3. After 24 hours remove panel, flush with water, clean with naphtha and detergent, rinse, wipe dry 
and evaluate. 

B. Evaluation ratings: Change in surface finish and function shall be described by the following ratings: 
1. No Effect: No detectable change in surface material. 
2. Excellent: Slight detectable change in color or gloss, but no change to the function or life of the 

work surface material. 
3. Good: Clearly discernible change in color or gloss, but no significant impairment of work surface 

function or life. 
4. Fair: Objectionable change in appearance due to surface discoloration or etch, possibly resulting in 

deterioration of function over an extended period. 
5. Failure: Pitting, cratering or erosion of work surface material; obvious and significant deterioration. 

C. Test Results: Submit a report of the test results. The results shall be equal to or better than the following: 
 

Reagent List Test1 Test 2 

Concentrations by Weight Rating Spills Fumes 

Sodium Hydroxide No Effect No Effect 

Sodium Hydroxide, 40% No Effect No Effect 

Sodium Hydroxide, 20 percent No Effect No Effect 

Sodium Hydroxide, 10 percent No Effect No Effect 

Ammonium Hydroxide, 28 percent No Effect No Effect 

Methylene Chloride No Effect No Effect 

Chloroform No Effect No Effect 

Carbon Tetrachloride No Effect No Effect 

Monochlorobenzene No Effect No Effect 

Tincture of Iodine No Effect Good 

Methyl Alcohol No Effect No Effect 

Ethyl Alcohol No Effect No Effect 

Butyl Alcohol No Effect No Effect 

Phenol, 85 percent No Effect Excellent 

Cresol No Effect No Effect 

Sodium Sulfide No Effect No Effect 

Furfural Excellent Excellent 

Dioxane No Effect No Effect 

Zinc Chloride No Effect Excellent 

Benzene No Effect No Effect 

Toluene No Effect No Effect 

Xylene No Effect No Effect 

Gasoline No Effect No Effect 

Naphthalene No Effect No Effect 

Methylethyl Ketone No Effect No Effect 

Acetone No Effect No Effect 

Ethyl Acetate No Effect No Effect 

Amyl Acetate No Effect No Effect 

Ethyl Ether No Effect No Effect 

Silver Nitrate, 10 percent Excellent Excellent 

Dimethylformamide Excellent Excellent 

Formaldehyde, 37 percent No Effect No Effect 

Formic Acid, 88 percent No Effect Excellent 

Acetic Acid, Glacial No Effect No Effect 

Dichloroacetic Acid No Effect Excellent 

Chromic Acid, 60 percent No Effect No Effect 

Phosphoric Acid, 85 percent No Effect No Effect 
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Sulfuric Acid, 33 percent No Effect Excellent 

Sulfuric Acid, 77 percent No Effect No Effect 

Sulfuric Acid, 93 percent No Effect No Effect 

Hydrogen Peroxide, 30 percent No Effect No Effect 

Acid Dichromate No Effect No Effect 

Nitric Acid, 20 percent No Effect Excellent 

Nitric Acid, 30 percent No Effect No Effect 

40 & 47 Equal Parts No Effect Good 

Nitric Acid, 70 percent No Effect Good 

Hydrofluoric Acid, 48 percent No Effect Excellent 

Hydrochloric Acid, 37 percent No Effect Excellent 

 

2.8 SOURCE QUALITY CONTROL TESTING OF FUME HOODS 

A. Submit a test report, for each type and size of hood, for the standard product previously tested, if the 
product is identical to equipment being provided for this project. 

B. Conduct an evaluation of standard product in the manufacturer's test facility in accordance with the 
method prescribed in ANSI/ASHRAE 110 latest edition. Provide test results for both the standard and 
modified tests. 

C. Hoods: Achieve a rating of 4.0 AM 0.05 with 4.0 being the tracer gas release rate in liters per minute, AM 
identifying an "as manufactured" test, and 0.05 indicating the maximum level of tracer gas, in parts per 
million, in the breathing zone. 

2.9 SOURCE TESTING OF FUME HOOD SOUND LEVELS 

A. Provide the following historic certified sound test data for each size and type of fume hood. 

B. Background sound pressure level readings for the test facility with exhaust system operating but without 
connection to the fume hood. 

C. A second set of readings recorded with the fume hood connected and operating and the sensor located 36 

inches (900 mm) in front of the sash assembly. 

D. Certified report: Octave band sound pressure level, Db re 20 micro Pa in the 31.5 to 8,000 Hertz frequency 
range, for the fume hood operating. 

PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Refer to Section 123553. 

3.2 DELIVERY 

A. Refer to Section 123553. 

3.3 INSTALLATION 

A. Refer to Section 123553 and as modified below. 

B. Install fume hoods and equipment in accordance with manufacturer's instructions. 

C. Install equipment plumb, square, and straight with no distortion and securely anchored as required. 

D. Secure work surfaces to casework and equipment components with material and procedures 
recommended by the manufacturer. 

3.4 FIELD QUALITY CONTROL TESTING OF FUME HOODS 

A. Refer to Section 123553 and as modified below. 23 0595 Certification of Fume Hoods for “As Installed” 
testing requirements. Fume hood manufacturer’s representative to coordinate with Division 23 
representative and provide a minimum of 2 visits to the site at 4 hours each to coordinate with Division 23 
representative. Fume hood manufacturer’s representative to provide additional site visits as required until 
all fume hoods pass “As Installed” testing requirements. 
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B. All Article numbers referenced below refer to the latest edition of ANSI/ASHRAE 110. 

C. Fume Hood Testing Companies: 
1. B & V Testing, Inc. 
2. Exposure Control Technologies, Inc. 
3. Technical Safety Services, Inc. 

D. Testing Requirements: 
1. Commission each fume hood in accordance with the test procedures prescribed in American 

National Standard ANSI/ASHRAE 110 latest edition. 
2. The fume hood commissioning agent: A third party and not a representative of the manufacturer or 

installation contractor. 
3. Provide the Owner's Representative two weeks prior notice of the testing start date. 

E. Testing Conditions: 
1. Conduct tests under conditions as specified under Article 5.1 and 5.2. 
2. Commence fume hood commissioning immediately after the final Test and Balance Report has 

been approved and before the Owner has occupied the laboratory. 
3. Verify that the building makeup air system is in operation, the doors and windows are in normal 

operating position, and that all other hoods and exhaust devices are operating at design conditions. 
4. Correct any unsafe conditions disclosed by these tests before request of test procedures. 

F. Instrumentation and Equipment: Employ instrumentation and equipment as specified under Article 4. 

G. Face Velocity Measurement Test: Provide face velocity measurements as outlined under Article 6. 

H. Flow Visualization Test: 
1. Conduct both Local Visualization Challenge and Large Volume Visualization Challenge in 

accordance with Articles 7.3 and 7.4 respectively. 
2. If there is visible smoke flow out of the front of the hood, the hood fails the test. 

I. Tracer Gas Test: 
1. Provide a tracer gas test for each fume hood in accordance with the procedures specified under 

Article 8. 
2. Tracer gas shall be nitrous oxide. Sulfur hexafluoride is not allowed. 
3. Provide Sash Movement Containment Testing as indicated in Article 8.3 
4. Hoods shall achieve a rating of 4.0 AI 0.10, with 4.0 being the tracer gas release rate in liters per 

minute, AI identifying an "as installed" test, and 0.10 indicating the maximum level of tracer gas, in 
parts per million, in the breathing zone 

J. Test Reports:  Provide a test report for each test for each hood. Include in report a record of all 
measurements and an indication of test "pass" or "failure". 

3.5 ADJUSTING 

A. Refer to Section 123553 and as modified below. 

B. Adjust sash, fixtures, accessories and other moving or operating parts to function smoothly. 

3.6 CLEANING AND PROTECTION 

A. Refer to Section 123553. 

3.7 TRAINING 

A. Upon completion of the installation of the fume hoods, manufacturer must conduct a training seminar for 
the Owner's users at the job site discussing proper operation of the fume hood, fume hood features and 
best use practices.  Training session must be at least one hour in length, not including a 
question-and-answer session.  Training session must be scheduled within 30 days on completion of the 
installation 

END OF SECTION 
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SECTION 123553 - GENERAL REQUIREMENTS FOR LABORATORY CASEWORK AND FUME HOODS 

PART 1 -   GENERAL 

1.1 SUMMARY 

A. Section includes laboratory casework with supplementary items necessary to complete their installation. 
1. Manufacturers. 
2. Mock-up Requirements. 
3. Materials. 
4. Hardware. 
5. Under-counter Corrosive Storage Cabinets. 
6. Under-counter Flammable Storage Cabinets. 
7. Vacuum Pump Cabinets. 
8. Tables. 
9. Stainless Steel Bench. 
10. Adjustable Shelving. 
11. Finishes. 
12. Work surfaces. 
13. Sinks. 
14. Laboratory Service Fixtures. 
15. Electrical Service Fixtures. 
16. Under-Cabinet/Shelving Task Lighting. 
17. Emergency Shower and Eye Wash Units. 
18. Overhead Service Columns. 
19. Sleeves in Countertops. 

B. Related Requirements: 
1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking for anchoring laboratory 

casework and fume hoods. 
2. Section 092216 "Non-Structural Metal Framing" for reinforcements in metal-framed partitions for 

anchoring laboratory casework and fume hoods. 
3. Section 096513 "Resilient Base and Accessories" for resilient base applied to floor mounted 

laboratory casework and fume hood base cabinets. 
4. Section 115313 "Laboratory Fume Hoods." 
5. Section 123553.03 "Adaptable Laboratory Casework Systems." 
6. Section 123553.13 "Metal Laboratory Casework." 
7. Section 123553.16 "Plastic Laminate Laboratory Casework." 
8. Section 123553.19 "Wood Laboratory Casework." 
9. Section 123553.23 "Polypropylene Laboratory Casework." 
10. Section 123553.26 "Solid Phenolic Resin Laboratory Casework." 
11. Division 22: Furnishing and installation of plumbing utilities and final connections. 
12. Division 23: Furnishing and installation of exhaust duct work and equipment, and final connections. 
13. Division 26: Furnishing and installation of electrical utilities and final connections. 
14. Division 27: Furnishing and installation of communication utilities and final connections. 

1.2 REFERENCES 

A. American Hardboard Association (AHA) 
1. A135.4 – Basic Hardboard. 

B. Americans with Disabilities Act (ADA). 

C. American National Standards Institute (ANSI) 
1. ANSI A117.1 – Accessible and Useable Buildings and Facilities 
2. ANSI Z358.1 - Emergency Eyewash and Shower Equipment. 

D. American Society for Testing and Materials (ASTM). 
1. ASTM A167-99 – Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet, and Strip 
2. ASTM A240 - Chromium and Chromium-nickel Stainless Steel Plate, Sheet, and Strip for pressure 

Vessels and General Applications. 
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3. ASTM A1008 - Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and 
High-Strength Low-Alloy with Improved Formability. 

4. ASTM B221/B221M – Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Shapes, and Tubes. 

5. ASTM B584 – Specification for Copper Alloy Sand Castings for General Applications. 
6. ASTM C1036 – Specification for Flat Glass. 
7. D543 – Practices for Evaluating the Resistance of Plastics to Chemical Reagents 
8. ASTM D570 - Water Absorption of Plastics. 
9. ASTM D635 - Rate of Burning and/or Extent and Time of Burning of Plastics in Horizontal Position. 
10. ASTM D638 - Tensile Properties of Plastic. 
11. ASTM D648 - Deflection Temperature of Plastic Under Flexural Load in the Edgewise Position. 
12. ASTM D695 - Compressive Properties of Rigid Plastics. 
13. ASTM D785 – Test Method for Rockwell Hardness of Plastics and Electrical Insulating Materials. 
14. ASTM D790 - Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating 

Materials. 
15. ASTM E84 – Test Method for Surface Burning Characteristics of Building Materials. 

E. Business and Institutional Furniture Manufacturers Association (BIFMA). 

F. Factory Mutual (FM). 

G. Forest Stewardship Council (FSC). 

H. Leadership in Energy and Environmental Design (LEED). 

I. National Electrical Manufacturers Association (NEMA). 
1. NEMA LD3 - High-Pressure Decorative Laminates. 

J. National Fire Protection Association (NFPA). 
1. NFPA 30 - Flammable and Combustible Liquids Code. 
2. NFPA 45 – Standards on Fire Protection for Laboratories Using Chemicals 

K. Office of Safety and Health Administration (OSHA). 

L. United States Department of Commerce, National Institute of Standards and Technology 
1. PS 1 – Construction and Industrial Plywood. 
2. PS 51 – Hardwood and Decorative Plywood 

M. Scientific Equipment and Furniture Association (SEFA). 
1. SEFA Desk Reference. 

N. Underwriters Laboratories (UL). 

1.3 Woodwork Institute (WI). 

1.4 PREINSTALLATION CONFERENCE 

A. Before Work begins, conduct conference at Project site to comply with requirements of applicable Division 
01 Sections. 
1. Required Attendees: 

a. Owner. 
b. Architect. 
c. Contractor, including superintendent. 
d. Installer, including project manager and supervisor. 
e. Manufacturer/fabricator's qualified technical representative. 
f. Installers of other construction interfaced with Work. 

2. Minimum Agenda:  Installer shall demonstrate understanding of the Work required by describing 
detailed procedures for preparing, installing, and cleaning the Work.  Demonstration shall include, 
but not be limited to, following topics: 
a. Tour representative areas of Work, inspect and discuss condition of substrate, and other 

preparatory work performed by other trades. 
b. Review Work requirements (Drawings, Specifications, and other Contract Documents). 
c. Review required submittals, both completed and yet to be completed. 
d. Review and finalize construction schedule related to Work and verify availability of 

materials, installer's personnel, equipment, and facilities needed to make progress and 
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avoid delays. 
e. Review required inspection, testing, certifying, and material usage accounting procedures. 
f. Review environmental conditions and procedures for coping with unfavorable conditions. 
g. Resolve deviations or differences between Contract Documents and the 

manufacturer/fabricator's specifications. 
3. Record discussions of conference, including decisions and agreements reached, and furnish copy 

of record to each party attending.  If substantial disagreements exist at conclusion of conference, 
determine how disagreements will be resolved and set date for reconvening conference. 

1.5 COORDINATION 

A. Coordinate layout and installation of framing and reinforcements for lateral support of fume hoods, wall 
and tall cabinets. 

B. Coordinate installation of fume hoods with laboratory casework and other laboratory equipment. 

1.6 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer's data for each item of laboratory furnishings and equipment. Include 
component dimensions, configurations, construction details, joint details, and attachments. Indicate 
location, size, and service requirement for each utility connection. 

B. Sustainable Design Submittals: 
1. Environmental Product Declaration (EPD):  For each product. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for low-emitting 

materials. 

C. Laboratory Test Reports: For composite wood products, indicating compliance with requirements for 
low-emitting materials. 

D. Shop Drawings: Include the following: 
1. Location of assemblies in each room to include plans, elevations, sections, and attachment details 

for casework, fume hoods, canopy hoods, point exhausts and ceiling service panels. Include 
roughing-in information for mechanical, plumbing, and electrical connections. 

2. Details of construction. 
3. Details of connections between units and to adjacent work. 
4.  
5. Show adjacent walls, doors, windows, other building components, laboratory casework, and other 

laboratory equipment. Indicate clearances from the above items 
6. Location and size of holes and cutouts. 
7. Dimensional locations for rough-in of mechanical and electrical services. 
8. Molded epoxy resin tops jointing pattern. 
9. Include coordinated dimensions for laboratory equipment specified in other Sections. 

E. Samples: 
1. Submit Samples which conform to specified requirements, including construction and finishes.  

Samples will be retained for comparison with Work fabricated and will be returned upon completion 
of the Contract. 

2. Submit the following Samples for approval: 
a. Casework: Metal finish, wood finish, service fixture finish, and work tops. 
b. Fume Hoods: Exterior finishes, interior lining, and work tops. 
c. One of each mechanical service fixture. 

1.7 INFORMATIONAL SUBMITTALS 

A. Manufacturer's Project Acceptance Document:  Certification by the manufacturer that its product(s) are 
approved, acceptable, suitable for use in specific locations, for specific details, and for applications 
indicated, specified, or required, and that a warranty will be issued. 

B. Qualification Data:  For manufacturer/fabricator, installer and professional engineer. 
1. For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and 

experience.  Include lists of completed projects with project names and addresses, names and 
addresses of Architects and Owners, and other information specified. 

2. Architect may waive submittal of qualification data for available manufacturers listed in this Section. 
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C. Test Reports: Submit test reports verifying conformance to specified performance tests. 

D. Field Quality Control Reports:  Written report of testing and inspection required by "Field Quality Control". 

1.8 CLOSEOUT SUBMITTALS 

A. Furnish maintenance instructions and complete touchup kit for each type and color of laboratory paint 
finish provided. Include fillers, primers, paints, and other materials necessary to perform permanent repairs 
to damaged casework and fume hood finishes. 

B. Operation & Maintenance Manuals: Provide complete written instruction manuals outlining safe operating 
procedures, safety guidelines, and proper maintenance procedures for equipment and fume hoods. 

C. Warranty: Provide manufacturer's written warranty covering materials and installation (labor) stating 
obligations, remedies, limitations and exclusions. 

D. Receipts: Furnish receipts for keys and other loose items. 

1.9 QUALITY ASSURANCE 

A. Single Source Responsibility: Provide casework, work surfaces, laboratory furnishings, and accessories, 
all furnished by a single laboratory furniture company. 

B. Manufacturer/Fabricator Qualifications:  Manufacturer/fabricator with not less than 10 years experience 
with successful production of products and systems similar to scope of this Project, with a record of 
successful in-service performance and completion of projects for a period of not less than 10 years, and 
with sufficient production capability, facilities, and personnel to produce required Work. 
1. Modern plant with proper tools, dies, fixtures, and skilled production staff to produce high quality 

laboratory casework and equipment, and shall meet the following minimum requirements: 
a. 10 years or more experience in manufacture of laboratory casework and equipment of type 

specified. 
b. 10 installations of equal or larger size and requirements. 

C. Installer Qualifications: 
1. Experience:  Installer with not less than 10 years experience in performing specified Work similar 

to scope of this Project, with a record of successful in-service performance and completion of 
projects for a period of not less than 10 years, and with sufficient production capability, facilities, 
and personnel to produce required Work. 

2. Supervision:  Installer shall maintain a competent supervisor who is at Project during times 
specified Work is in progress, and, who is experienced in installing systems similar to type and 
scope required for Project. 

3. Manufacturer/Fabricator Acceptance:  Installer shall be certified, approved, licensed, or acceptable 
to manufacturer/fabricator to install products. 

D. Manufacturer's Technical Representative Qualifications: Direct employee of technical services department 
of manufacturer with minimum of 10 years experience in providing recommendations, observations, 
evaluations, and problem diagnostics.  Sales representatives are not acceptable. 

E. Mockups:  Prior to fabrication and installation, provide a laboratory mockup where indicated on drawings. 
Location may be changed to meet construction phasing with approval of Architect. Components utilized 
meet the requirements of the Drawings and Specifications. The purpose of the mockup is to verify designs 
and confirm or modify the sequence of installation between the various trades. Approved mockup serves 
as the standard of quality against which the remaining laboratory work is measured. Build mockup to 
comply with the following requirements, using materials indicated for the completed Work: 
1. Build mockup in the location and of the size indicated or, if not indicated, as directed by Architect.  

Contractor shall provide structural support framework. 
a. Provide laboratory casework and furnishings. Furnishings, such as the fume hood, must be 

installed, complete with fixtures and accessories, but does not need to be operational. 
b. Provide plumbing pipe, valves, fittings, and accessories required to make connections to 

complete the laboratory mockup. Fixtures and furnishings are not required to be operational, 
but must be installed to review and ensure proper coordination. 

c. Provide electrical systems in conjunction with the laboratory mockup. Power receptacles, 
raceway, data back boxes and conduit must be installed, but do not need to be operational. 
Lighting to be fully operational. 
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d. Provide supply and exhaust ductwork required to make connections to complete the 
laboratory mockup. Connections to the laboratory furnishings are required, but the systems 
do not need to be operational. 

2. Clean exposed faces of mockup. 
3. Notify Architect fourteen days in advance of the dates and times when mockup will be installed and 

ready for review. 
4. Make such changes and alterations to mockup as may be discussed, agreed upon, and 

documented in writing resulting from the review. Modifications to the mockup that are agreed upon 
in writing will be incorporated into the overall design of the project without change in contract sum. 
Obtain Architect's acceptance of mockup before starting fabrication. 

5. Maintain mockup during construction in an undisturbed condition as a standard for review of the 
completed Work. 

6. Acceptance of mockup does not constitute acceptance of deviations from the Contract Documents 
contained in mockup unless such deviations are specifically noted by Contractor, submitted to 
Architect in writing, and accepted by Architect in writing. 

7. Once installed and approved the mockup becomes part of the completed Work. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Schedule delivery of casework and equipment so that spaces are sufficiently complete that material can be 
installed immediately following delivery. 

B. Protect finished surfaces from soiling or damage during handling and installation. Keep covered with 
polyethylene film or other protective coating. Protect all work surfaces from damage throughout 
construction period. Do not allow standing on work surfaces during the construction period. Provide 
signage marked in large lettering that reads: "NO STANDING". 

1.11 FIELD CONDITIONS 

A. Do not deliver or install equipment until the following conditions have been met: 
1. Building areas requiring the installation of laboratory casework: Dry and unexposed to adverse 

weather conditions which may damage finished materials. 
2. The air conditioning or heating system: On and functioning in areas of casework installation to 

maintain the temperature between 60 and 85 degrees Fahrenheit (16 and 30 degrees Celsius) with 
the relative humidity between 45 percent and 65 percent. 

B. Field Measurements:  Where products and systems are indicated to fit walls and other construction, verify 
dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.  
Coordinate fabrication schedule with construction progress to avoid delaying the Work. 

1.12 SEQUENCING AND SCHEDULEING 

A. All overhead mechanical, electrical and plumbing rough-in work: Complete prior to laboratory casework 
deliveries. 

B. All mechanical, electrical and plumbing rough-in work required along walls and service islands, where lab 
furnishings are to be installed: Complete prior to delivery of materials. 

C. Walls and partitions must be in place and finished with at least the primer coat of paint. If finish painting is 
to take place after lab casework and furnishings installation, protect the casework and furnishings by 
covering and masking prior to commencement. 

D. All necessary wood or metal blocking must be installed within partitions prior to delivery of casework and 
furnishings. 

E. Overhead soffits and ceiling grid must be in place prior to casework installation. 

F. Overhead lighting must be installed and connected prior to casework installation. 

G. All flooring required to be placed under lab casework systems must be installed prior to lab casework 
material delivery. 

H. Concrete floors must be level within 1/8 inch (3 mm) of level per 10 foot (3 m) run, nonaccumulative, when 
tested with a straight edge in any one direction. 
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I. Wet operations to be performed must be complete prior to material deliveries. 

1.13 WARRANTY 

A. Manufacturer's Warranty:  Furnish manufacturer's written material and labor warranty signed by an 
authorized representative using manufacturer's standard form agreeing to furnish materials and labor 
required to repair or replace work which exhibits material defects caused by manufacture or design and 
installation of product.  "Defects" is defined to include but not limited to deterioration or failure to perform 
as required. 
1. Warranty Period:  Manufacturer shall warrant the products to be free from material and labor 

defects for a period of 1 year from date of operational acceptance by the Using Agency. 
2. Date of operational acceptance shall be after factory check, test and start-up services is complete, 

the unit is operating in a satisfactory manner, and the equipment has been satisfactorily 
commissioned by the Using Agency. 

3. The Using Agency will perform routine maintenance as described in the Manufacturers Standard 
Operation and Maintenance manuals during the warranty period.  Using Agency performance shall 
in no way invalidate said warranties. 

B. Installer's Warranty:  Furnish installer's written workmanship warranty signed by an authorized 
representative using installer's standard form agreeing to provide labor required to repair or replace work 
which exhibits workmanship defects.  "Defects" is defined to include but not limited to deterioration or 
failure to perform as required. 
1. Warranty Period:  Installer shall warrant the installation to be free from workmanship defects for a 

period of 1 year from date of operational acceptance by the Using Agency. 

PART 2 -   PRODUCTS 

2.1 MANUFACTURERS AND PRODUCTS 

A. Acceptable Manufacturers/Fabricators and Products:  Subject to compliance with requirements of 
Contract Documents as judged by the Architect, provide product by one of manufacturers/fabricators 
listed.  If not listed, submit as substitution according to the Conditions of the Contract and Division 01 
Section "Substitution Procedures". 
1. Kewaunee Scientific Corporation. 
2. ICI Scientific. 
3. Mott Manufacturing Limited. 
4. Air Master Systems Corporation. 

B. Basis of Design (Product Standard):  Contract Documents are based on products and systems specified 
to establish a standard of quality.  Other manufacturers/fabricators offering products having equivalent 
characteristics may be considered, provided deviations are minor and comply with requirements of 
Contract Documents as judged by the Architect. 
1. Basis of Design: <Mott Manufacturing Limited>. 

C. Furnish and install casework, fume hoods, furnishings and equipment specified in the following sections by 
the same supplier. 
1. Section 115300 - Miscellaneous Laboratory Equipment. 
2. Section 115313 - Laboratory Fume Hoods. 
3. Section 123553 - General Requirements for Laboratory Casework and Fume Hoods. 
4. Section 123553.03 - Adaptable Laboratory Casework Systems. 
5. Section 123553.13 - Metal Laboratory Casework. 

2.2 PERFORMANCE REQUIREMENTS 

A. Contract Documents Design Intent:  Drawings and Specifications indicate design intent for products and 
systems and do not necessarily indicate or specify total Work required and shall not be construed as an 
engineered design.  Furnish and install all Work required for a complete installation. 

B. Coordination of Contract Documents and Work: 
1. Product Variations:  In the event of minor differences between products and systems of acceptable 

or available manufacturer/fabricators, Contractor shall notify Architect of such differences and 
resolve conflicts in a timely manner.  Failure of Contractor to provide notification shall be construed 
as acceptance of conditions indicated, and changes caused by minor differences between products 
and Contract Documents shall be included in the Work at no additional cost to Owner. 
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2. Allowable Adjustments:  Minor dimension and profile adjustments may be made in interest of 
fabrication or erection methods or techniques or ability to satisfy design intent, provided design 
intent is maintained as determined by Architect.  Proposed deviations shall include a detailed 
analysis of impact to adjacent substrates or other building systems, including related design or 
construction cost impacts.  If accepted by Architect, deviations causing changes in materials, 
constructability, substrates, or conditions shall be included in the Work at no additional cost to 
Owner. 

2.3 CASEWORK, GENERAL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Certified Wood: Wood products shall comply with requirements of ASTM D7612-10 (FSC, SFI, 
ATSM, CSA or PEFC certifications are acceptable). 

2.4 MATERIALS 
A. Wood: 

2. Composite Wood Products: 
3. Recycled Content of MDF and Particleboard:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than <70> percent. 
4. Products shall be made using ultra-low-emitting formaldehyde resins as defined in the California Air 

Resources Board's "Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from 
Composite Wood Products" or shall be made with no added formaldehyde. 

5. Definition of cabinet components by surface visibility. 
6. Exposed Exterior Surfaces: Defined as all exterior surfaces exposed to view: 
7. All surfaces visible when doors and drawers are closed, including knee spaces. 
8. All sides of cabinets that abut other casework but will become visible when the casework is 

reconfigured. 
9. All exterior surfaces of suspended casework. 
10. All exterior surfaces of mobile casework. 

11. Underside of cabinet bottoms 42 inches (1070 mm) or more above finished floor, including cabinet 
bottoms behind light valances and the bottom edge of light valances. 

12. Cabinet tops under 80 inches (2000 mm) above finished floor, or if 80 inches (2000 mm) and over 
and visible from an upper floor or building level after installation. 

13. Visible front edges of stretchers, ends, dividers, tops, bottoms, shelves, and hanging stile. 
14. Visible portions of bottoms, tops, and ends in front of sliding doors. 
15. Sloping tops of cabinets. 
16. Visible portions of cabinets after fixed appliances are installed. 
17. Exposed Interior Surfaces: Defined as all interior surfaces exposed to view in open casework or 

behind transparent doors: 
18. Fixed, adjustable and pull-out shelves, including edgebanding of all sides. 
19. Dividers and partitions. 
20. Interior face of ends (sides), backs, and bottoms, including Interior surfaces of cabinet top 

members 36 inches (910 mm) or more above the finished floor. 
21. Interior face of door and applied drawer fronts. 
22. Semi-exposed Surfaces: Defined as those interior surfaces exposed to view when doors or drawers 

are opened: 
23. Fixed, adjustable and pull-out shelves, including edgebanding of all sides. 
24. Dividers and partitions. 
25. Interior face of ends (sides), backs, and bottoms on cupboard and drawer units, including the 

interior surfaces of cabinet top members 36 inches (910 mm) or more above finished floor. 
26. Drawer sides, sub-fronts, backs, and bottoms. 

27. The underside of cabinet bottoms between 24 inches (610 mm) and 42 inches (1070 mm) above 
finished floor. 

28. Security and dust panels or drawer stretchers. 
29. Concealed Surfaces: Defined as those exterior and interior surfaces that are covered or not 

normally exposed to view: 
30. Toe space unless otherwise specified. 
31. Sleepers, stretchers, security panels, and solid sub-tops. 
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32. Underside of bottoms of cabinets less than 24 inches (610 mm) above finished floor. 

33. Flat tops of cabinets over 80 inches (2000 mm) above finished floor and not visible from an upper 
level. 

34. The three non-visible edges of adjustable shelves. 
35. Bamboo cabinets do not have the same grading and matching as traditional wood cabinets. For a 

project with only bamboo cabinet construction the traditional sections on hardwood lumber, 
hardwood plywood, grade, cut, matching, etc do not apply and should be deleted. If your project 
does not have bamboo, then delete the bamboo section. 

36. For projects with traditional wood cabinets edit the following sections: 
37. Under Hardwood Lumber select the appropriate lumber and cut. They appear in order of least 

expensive to more expensive. If you have a different species and cut, please edit as needed. 
Always include subparagraph d. & e. 

38. Hardwood Lumber:   
39. Type 1 Hardwood: Plain sawn white Maple Grade FAS, first and seconds or better, well matched 

for color and grain. 
40. Provide all lumber clean and free of defects; kiln and air dried to a uniform minimum moisture 

content of 6 percent. 
41. Hardwood Plywood: 
42. In accordance with ANSI/HPVA HP-1 latest edition unless otherwise specified herein. 
43. Face Veneer: 
44. Grade:  
45. Middle or higher of A-1. 
46. Species: 
47. Exposed and Semi-Exposed Surfaces: Select White Maple. 
48. Concealed Surfaces: Plain sliced hardwood veneer, suitable for unexposed surfaces. 
49. Cut:  

50. Plain Sliced, 1/50 inch (0.5 mm) thick minimum. 

51. Comb, 1/50 inch (0.5 mm) thick minimum. 
52. Matching Type:  
53. Book. 
54. Grain Direction: 
55. Vertical matched grain direction on cabinet drawer heads, doors, end panels, KO panels, KO 

aprons, table aprons, and filler panels. 
56. Provide the following cabinet components with Horizontal grain direction unless otherwise noted; 

cabinet tops, bottoms, and fixed, adjustable and pullout shelves. 
57. Color and Matching Selection: 
58. Compatible in color with solid stock and well matched in color and grain with adjacent plywood 

panels. 
59. Hand select plywood prior to fabrication of cabinet faces for uniformity of color and grain on each 

run of bench. Darker and lighter panels are not acceptable in the same run of bench or same room 
after installation of casework. 

60. Cores: 
61. Veneer: One piece hardwood solid core with crossbanding and hardwood face veneers. Minimum 9 

ply for 1 inch (25 mm), 7 ply for 3/4 inch (19 mm), 5 ply for 1/2 inch (12 mm), and 3 ply for 1/4 inch 
(6 mm). 

62. Combination with composite crossbands: Minimum 7 ply for 3/4 inch (19 mm). One piece 
hardwood solid core with two hardwood solid and two MDF crossbands and hardwood face 
veneers. MDF crossbands under face veneers. 

63. Bond Type: Type II 
64. Hardboard: 
65. Tempered hardboard designed for strength and moisture resistance; consisting of wood fibers, 

highly compressed into a hard, dense, 1/4 inch (6 mm) thick, homogeneous sheet using natural 
resins and other added binders. 

66. Physical Properties: 

67. Average modulus of rupture: 5300 psi (36,540 kPa). 
68. Density: 50 to 60 pounds per cubic foot (800 to 960 kg per m3). 
69. Tensile strength: 3,500 psi (24,100 kPa). 
70. Butcher Block Tops:  Composed from solid hard maple strips, kiln dried to 6% to 8% moisture 
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content, fabricated from strips not more than 1-7/8 inch (48 mm) wide, glued with water resistant 
resin under heavy pressure side to side and end to end. 

71. Adhesives: Type 2 or Type 3 water resistant glue with gluing done in clamps and jigs. 

B. Use adhesives that meet the testing and product requirements of the California Department of Public 
Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

C. Dowels: Minimum 3/8 inch (10 mm) diameter hardwood, laterally fluted, chamfered ends. 

D. Sheet Steel:  ASTM A1008 /1008M mild steel, cold-rolled, pickled, double annealed, and free from rust, 
scales, deep scratches, buckles, ragged edges, and other defects. Provide metallic furniture stock sheets. 

E. Galvanized Steel: ASTM A123 /123M or ASTM A653/A653M mild steel, hot rolled, pickled, double 
annealed, and free from rust, scales, deep scratches, buckles, ragged edges, and other defects. Provide 
with zinc coating. 

F. Stainless Steel: 
1. Type: Unless otherwise noted on Drawings or elsewhere in this Section, provide Type 304; ASTM 

Specification Number A240/240M; stainless steel for tops, sinks, umbilical collar, shelves, and 
casework; gage as indicated on Drawings. 

2. Finish: Exposed surfaces ground and polished to a Number 4 satin finish. Provide Type 304 with a 
tumbled finish approximating a Number 4 finish for nuts, screws, bolts, and rivets. Provide the grain 
finish direction as follows: 
a. Vertical on door and drawer fronts 
b. Vertical on tall storage cabinets door fronts and end panels. 
c. Horizontal on all other exterior surfaces. 

3. Welding: Provide all stainless steel welding material of type similar to sheet material. Provide welds 
made without discoloration; ground, polished, and passivated to blend harmoniously with a Number 
4 satin finish. 

G. Metal Gages for Sheet Steel, Galvanized Steel and Stainless Steel: 

1. Construct metal cabinets of sheet steel with minimum thickness in U.S. standard gage (mm) as 
follows: 

 

Corner gussets for leveling bolts 11 gage (3.2 mm) 

Apron corner braces, wall rail systems 12 gage (2.7mm) 

Drawer support, hinge reinforcement, reinforcing gussets 14 gage (1.9 mm) 

Horizontal rails and top rails, aprons, support struts, 
adjustable wall and island shelving, shelving hat channels 

16 gage (1.5 mm) 

Cabinet tops, end panels, bottoms, backs, toespace rails, 
security panels, vertical posts, vertical dividers, glazed 
doors, scribe strips, filler panels 

18 gage (1.2 mm) 

Door panels 18 gage (1.2 mm) exterior 
20 gage (0.9 mm) interior 

Enclosures, drawer fronts and bodies, pull-out tablet fronts 
and bodies, cabinet shelving, closure panels, overhead 
service carriers 

20 gage (0.9 mm) 

 

H. Aluminum Type:  Unless otherwise noted on Drawings or elsewhere in this Section, provide extruded 
aluminum per ASTM B 221 in either alloy 6063-T42 or 6063-T5. 

I. Solid Phenolic Resin Sheets: 
1. A self-supporting flat panel, specifically designed for laboratory work surfaces, based on 

thermosetting resins, homogeneously reinforced with cellulose fibers and manufactured under high 
pressure. Hardened chemical resistant polyurethane acrylic surface finish. 

2. Physical Properties: 
a. Material: Laboratory grade solid phenolic panel. 

b. Density: 84 lbs/ft3 (1.35 g/cm3) minimum. 

c. Modulus of Elasticity: 1,305,340 psi (9,000 MPa) minimum. 

d. Shear Strength: 2000 psi (14 MPa) minimum. 
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e. Compressive Strength: 24,000 psi (165 MPa) minimum. 

f. Flexural Strength: 11,603 psi (80 MPa) minimum. 

g. Tensile Strength: 8,702 psi (60 MPa) minimum. 

h. Weight: 93 pcf (1,490 kg/m3) maximum. 

i. Fire Performance: Maximum flame spread of 25 per ASTM E84 (Class I, Class A). 
j. Nonporous surface and edges. 
k. Microbial Characteristics: Will not support micro-organic growth. 

J. Glass: 

1. Laminated safety glass: Two outer plies of frosted glass with a vinyl interlayer, nominal 1/4 inch (6 

mm) thick. 

2. Tempered safety glass: Heat treated glass, nominal 1/8 inch (3 mm) thick with a minimum of 88 
percent clarity.frosted glass. 

K. End Panel Markerboard: 

1. 1/2 inch (13 mm) frosted tempered polished glass. 

2. Aluminum brackets and pan head sheet metal screws. 

L. Polypropylene: Provide 1/4 inch (6 mm) thick sheets unless otherwise noted, white, flame retardant, stress 

relieved, smooth, free of surface blemishes with all edges rounded to 1/8 inch (3 mm) radius; low flame 
spread and low smoke generating type. 

M. Sealant: 
1. Epoxy sealant:  Two-component epoxy compound. 
2. Silicone sealant:  One-part water base silicone sealing compound, in custom color matching color 

of surface to be sealed, Dow Corning 732 RTV or General Electric SCS 1200. 

2.6 HARDWARE 

 

A. Drawer and Hinged Door Pulls: 3/8 inch (10 mm) diameter stainless steel wire pull, 4-3/4 to 5-1/16 inches 
(120 mm to 128 mm) center to center with radiused corners and a projection of 1 inch to 1-1/2 inches (25 

mm to 40 mm). Model DP57C as manufactured by Mockett, Model 115.61.602 as manufactured by Hafele 
America Co., or Model CC01-MC402-5-SS by Hardware Décor. 
1. Mount door pulls vertically and drawer pulls horizontally. 

2. Provide drawers 28 inches (710 mm) wide and smaller with one pull per drawer at centerline of 
cabinet. 

B. Retracting Grab Bar Handless for Mobile Cabinets: Provide stainless steel folding handle in recessed tray, 

handle nominal 3 inches (85 mm) by 2 inches (6 mm) recessed 1/2 inch (8.5 mm) into cabinet end panels. 
Model RHEE-07.39 as manufactured by Elesa USA Corporation, Model 06961-01 as manufactured by 
Norelem, or Model EE-03 as manufactured by Rohde. 

1. Provide two handles per mobile cabinet, mounted to each side, within 8 inches (203 mm) of cabinet 

front and 8 inches (203 mm) of cabinet top. 
2. Mobile cabinets with the add-a-drawer option: Mount grab bar handles in lower portion. 

C. Rear Bumpers for Mobile Cabinets: Provide round, clear, screw-on bumpers with integrated screw hole, 

7/8 inch (20 mm) by 3/8 inch (9 mm) into back of cabinet. Model 9072 as manufactured by Shepherd 
Hardware Products. 

1. Provide two bumpers per mobile cabinet, mounted to back, within 1 inch (25 mm) of cabinet top. 

D. Drawer Slides: 
1. Description: Full extension with soft closing action, ball bearing, rail mounted, multimembered 

slides fabricated of minimum 16 gage (1.6 mm) steel with an electro-zinc finish. 
2. Acceptable Manufacturers:  

a. Accuride International Incorporated, Santa Fe Springs, California 
b. CompX Precision Slides, Waterloo, Ontario Canada 
c. Knape and Vogt, Grand Rapids, Michigan 
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3. Drawer and Pullout Shelving Slide Ratings: 

a. Drawer Width: 0 - 24 inches (0 - 610 mm) Maximum dynamic load rating 100 pounds (45 

kg) 
b. Drawer Width: Over 24 inches (610 mm) Maximum dynamic load rating 200 pounds (90 kg) 

4. File Cabinet Drawer Slide Ratings:  

a. Drawer Width: All sizes Maximum dynamic load rating 150 pounds (68 kg) 
5. Slides shall have progressive movement with a positive stop at full extension or at a minimum 1 

inch (25 mm) over travel and permit removal of drawer without use of tools. Drawers shall not lift 
out or otherwise be removable without the release of a locking device on each slide. 

6. Dynamic Load Rating: Slides meet BIFMA "Business Institutional Furniture Manufacturers 
Association" Standards. 0.017 pounds per cubic inch at full travel plus or minus 1/4 inch for 50,000 
cycles. 

E. Hinges: 

1. Description: Institutional type, 5-knuckle, projecting barrel, minimum 2-1/2 inches (60 mm) long. 
Hinges for full overlay cabinets to have a wraparound design and slotted screw holes for 
adjustability. 

2. Material: Type 304 stainless steel, minimum 0.095 inches (2.4 mm) thick. 

3. Provide minimum of 2 hinges for doors under 48 inches (1200 mm) high; minimum of 3 hinges for 

doors 48 inches (1200 mm) to 84 inches (2130 mm) high; and minimum of 4 hinges for doors over 

84 inches (2130 mm) in height. 
4. Mounting: Drill each leaf for screw attachment to door and frame. Use stainless steel flathead 

screws. 

F. Door Catches: Roller or magnetic type, adjustable, roller type operating with a built-in tension spring. 
Provide all parts of cadmium plated steel except roller. Attach to top of base cabinet doors, the bottom of 
wall cabinet doors, and at the top and bottom of tall cabinet right-hand doors. Provide a vertical sliding bolt 
assembly, astragal strip and dummy pull for the left-hand door of tall cabinets. Vertical sliding bolts; 
concealed in the stiles of glazed doors and between pans of solid doors to engage stainless steel keepers. 

G. Doorstop: 
1. Provide at all tall cabinets with glass doors located adjacent to a benchtop or perpendicular 

surface, such as a wall. 
2. Provide with base and wall cabinets located adjacent to a perpendicular surface, such as a wall. 
3. Chain or cable, secured to the top of the door and cabinet frame. Provide in lengths required to 

stop the door from opening more than 90 degrees. 

H. Shelf clips: Die formed steel, zinc plated  or polycarbonate clip with grooved plug and spring clip. Provide 

shelf clips adjustable on 1-1/4 inch (32 mm) centers and meet seismic requirements. For metal cabinets 

shelf adjustment holes are on nominal 1/2 inch (12 mm) centers. 

I. Locks: 
1. Provide with base and wall cabinets as shown on the Drawings. 
2. Provide with all tall cabinets. 
3. Provide with all chemical storage cabinets. 
4. Unless otherwise directed, key locks differently within a room, differently between rooms. Provide 

Master key per Department with a Grandmaster for the building. 
5. Description: 5-pin tumbler, heavy duty cylinder cam lock type. 
6. Acceptable Manufacturers: 

a. CompX National, Greenville, South Carolina. 
b. Corbin, Berlin, Connecticut. 
c. Best Lock Corporation, Indianapolis, Indiana. 
d. Illinois Lock Company, Wheeling, Illinois. 
e. Wesco International Inc., Pittsburgh, Pennsylvania. 

7. Finish: Exposed surfaces of locks shall match other casework hardware. 
8. Keying: Capacity for a minimum of 750 primary key changes. Master key 1 level with built-in 

flexibility to accommodate, if required, 3 levels; 1 Grandmaster, 59 Master groups and 70 
Submaster groups with 13 primary changes under each. 

9. Keys: Stamped brass available from manufacturer or local locksmith, and supplied in the following 
quantities unless otherwise specified: 
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a. 2 for each keyed different lock. 
b. 3 for each group keyed alike locks. 
c. 2 for master keys for each system. 
d. Provide controlled key blanks and registered key plan. 

J. File Suspension Rails: Provide each file drawer with a pair of 14 gage (2 mm) steel, file suspension rails. 

K. Leveling Glides: 2 inch (48 mm) diameter, two-piece pivot construction, steel housing, non-marring, 

phenolic or translucent plastic insert, 1/2 inch (12 mm) diameter, minimum 1-1/2 inch (36 mm) long zinc 
plated stems. 

L. Table Casters - Swivel Type: 4 inch (100 mm) overall height, with wheel lock. Provide minimum load rating 

of 300 pounds (136 kg) per caster. 
1. Basis of Design: Payson Model 050-3UM WK. 

M. Mobile Cabinet Casters - Swivel Type: 3 inch (75 mm) overall height, with toe brake. Provide minimum 

load rating of 165 pounds (75 kg) per caster. 
1. Basis of Design: Shepherd Softech PSF75101BK-B. 

N. Table Leg Shoes: 2-1/2 inch (63 mm) high vinyl with bottom coved, color to match base selected by the 
Architect for the room finish. 

O. Anti-Tip Interlock: Provide in all mobile cabinets with drawers and adjustable shelves. Provide with 
snapper actuator, lockbar, adjustable locking pins, drawer wedges, lockbar retainers, and wedge lock.   
1. Basis of Design: Compx Timberline, System 350. 

P.  

Q. Grommets in Countertops: Manufacturer: Outwater Plastic Industries, Wood Ridge, New Jersey, (800) 
631-8375, Model Number 35 DG, Dove Gray, or equal (no known equal). Seal Grommets to bench with 
silicone sealer. 

 

2.7 UNDER-COUNTER CORROSIVE STORAGE CABINETS (METAL) (B__N) 

A. General: Construct cabinets in accordance with OSHA Regulations and the requirements of International 
Fire Code, Chapter 50 Hazardous Materials. Provide chemical safety cabinets listed in accordance with UL 
1275 or construct as specified for metal laboratory casework and as follows: 

B. Casing: Bottom, top, back, door, and sides of cabinet shall be at least 18 gage (1.2 mm) sheet steel, 

double walled with 1-1/2-inch (36 mm) air space. Joints shall be welded airtight. Provide with adjustable 
zinc plated leveling legs. 

C. Door: Provide with continuous piano hinge and a 3-point latching arrangement with door sill raised at least 

2 inches (50 mm) above the bottom of the cabinet to retain spilled liquid within the cabinet. When more 

than 1 door is used, there shall be a rabbeted overlap of not less than 1 inch (25 mm). Provide 
self-closing, self-latching door(s) with fusible link(s) to hold doors wide open and melt at 165 degrees F 
(73.8 C) for automatic closure. Provide with keyed lock. 

D. Ventilation: Provide a 2 inch (50 mm) polypropylene vent pipe at the outside rear of the cabinet with 2 

inlets, 1 high and 1 low. Extend vent pipe to 4 inches (100 mm) above the hood work surface, behind the 
baffle. 

E. Shelving: Provide each cabinet with a full width adjustable shelf. 

F. Liner: Provide cabinet with ChemCor thermoplastic coating as provided on the Justrite Centura line, 
molded or heat welded polypropylene liner, molded polyethylene liner, hi-tech polymer alloy or similar on 
all interior surfaces. 

G. Pan: Provide with 1/4 inch (6 mm) thick heat welded, polypropylene or ABS plastic pan, liquid tight, 

removable, 1 inch (25 mm) deep on bottom of cabinet and upper shelf. 
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H. Hardware: All exposed to outside and inside of cabinet shall be Stainless Steel. 

I. Identification: Mark all undercounter ventilated cabinets with conspicuous red lettering on a contrasting 
background: HAZARDOUS - KEEP FIRE AWAY. 

J. Color: To match Mott Manufacturing Limited Taupe. 

K. Finish: Provide as specified for Metal Finishes in this section. 

2.8 UNDER-COUNTER FLAMMABLE STORAGE CABINETS (METAL) (B_ _F) 

A. Construction: Construct as specified for metal laboratory casework and as detailed on drawings. 

B. Design: Construct cabinets in accordance with OSHA Regulations and the requirements of NFPA 30, 
National Fire Protection Association, Flammable and Combustible Liquids Code. Provide cabinets Factory 
Mutual (FM) approved or Underwriters Laboratories (UL) listed. 

C. Casing: Bottom, top, back, door, and sides of cabinet shall be at least 18 gage (1.2 mm) sheet steel, 

double walled with 1-1/2 inch (36 mm) air space. Joints shall be welded airtight. Provide with adjustable 
zinc plated leveling legs. 

D. Door: Provide with continuous piano hinge and a 3-point latching arrangement with door sill raised at least 

2 inches (50 mm) above the bottom of the cabinet to retain spilled liquid within the cabinet. When more 

than 1 door is used, there shall be a rabbetted overlap of not less than 1 inch (25 mm). Provide 
self-closing, self-latching door(s) with fusible link(s) to hold doors wide open and melt at 165 degrees 

Fahrenheit (73.8 Celsius) for automatic closure. Provide with keyed lock. 

E. Ventilation:  Do not ventilate cabinet unless required by local authorities.  Seal vent openings with plugs, 
supplied by the manufacturer. 

F. Shelving: Provide each cabinet with a full width adjustable shelf. 

G. Grounding: Provide a grounding lug connection at back of cabinet. 

H. Identification:  Mark all flammable storage cabinets with conspicuous red lettering on a contrasting 
background:  FLAMMABLE - KEEP FIRE AWAY. 

I.  

J. Color: To match Mott Manufacturing Limited Taupe. 

2.9 VACUUM PUMP CABINETS 

A. Construction: Construct as specified for metal laboratory casework and as detailed on drawings. 

B. Vacuum Pump and Cabinet Exhaust:   Provide 10mm OD PTFE (Teflon) tubing running from the pump to 
the lab exhaust duct. The run should be as short as possible and no greater than 100 feet from the pump. 
The exhaust line must always allow the pump to exhaust to atmospheric pressure. Each pump should 
have its own separate exhaust line connected to the lab exhaust duct. 

C. Doors: Provide air gap between back of door and toe kick panel. 

D. Interior: Provide rigid, aluminum-faced acoustical insulation on all sides, back, top, and doors. 

E. Vacuum Line Pass-Through: Provide a 1 inch (25 mm) hole in back of cabinet for the vacuum tubing 
provided by Division 22.  

F. Electrical: Factory install receptacle, wiring, and all required electrical fittings in accordance with applicable 
codes and Division 26 specifications. Final connection to back of cabinet by electrical contractor. 

G. Finish: Color to match Mott Manufacturing Limited Taupe. 

2.10 TABLE - METAL LEG FRAME, ADJUSTABLE HEIGHT 

A. Perimeter rails: 2 inches by 2 inches by 12 gage (50 mm by 50 mm by 2.7 mm) steel channel with a 
continuous inner reinforcement U-channel. Spot weld inner reinforcement channel approximately 12 

inches (300 mm) on center, staggering weld on each side. 
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B. Legs: 1-1/2 inch by 1-1/2 inch by 12 gage (38 mm by 38 mm by 2.7 mm) steel tubing. Height adjustment to 
be accomplished through inner telescoping leg and spring bolts. 
1. Provide each leg with leveling glides and/or casters as scheduled on the drawings 

C. Inner leg: 27-1/4 inches long (692 mm by 2.7 mm) by 12 gage inner telescoping leg extension. Provide 

with six 9/16 inch (14 mm) round holes on inside of table for spring bolts. Provide each leg with a leveling 
glide unless otherwise noted. 

D. Quick Release Pins: Provide each leg with two 1/2 inch diameter by 2-1/2 inch (13 mm diameter by 64 

mm) usable leg stainless steel push-button, quick-release pins, McMaster-Carr model 92384A096, or 
equal. 

E. Stretcher rails: 2 inches by 1-1/4 inch by 16 gage (51 mm by 32 mm by 1.6 mm) steel tube. Connect by 
welding between two end legs and between two back legs. 

F. Finish: Finish as specified for Metal Finishes under this section. 

G. Tops: As specified for Work Surfaces under this section. Refer to Table Schedule for type. 

2.11 SHELF FRAME ASSEMBLIES 

A. Nominal Shelf Dimensions: 

1. Width: 24 inches (610 mm), 30 inches (760 mm), 36 inches 914 mm), 42 inches (1067 mm) or 48 

inches (1219 mm). 
2. Depth and weight capacity: 6 inches (150 mm), 8 inches (200 mm), 12 inches (305 mm), or 18 

inches (457 mm); 130 pounds (59 kg).  24 inches (610 mm); 100 pounds (45 kg). 
3. Thickness: 1 inch (25 mm). 

B. General Requirements:  

1. Shelves shall have a 1 inch (25 mm) overhang behind the face of the rear tubular posts. 

2. Shelf Brackets: 11 gage (3.0 mm) metal with 3 blade hooks and rise above the shelf surface 
6-inches to provide sides. Depth to match shelf depth. Provide one pair for each shelf. Screw 
shelves to each bracket. Top shelf assemblies shall have inverted shelf brackets. 

3. Front Retainer Rod: Type 304 stainless steel 1/4 inch (6 mm) diameter rod with a number 4 

polished finish. Bend 90 degrees at 1-1/2 inches (38 mm) from each end. Insert bent ends into 

shelf to a depth of 1/2 inch (12 mm) with horizontal portion of rod at 1 inch (25 mm) above shelf. 

C. Wall Frame Assemblies: 

1. Standards: 16 gage (1.6 mm) metal, single-slotted or double-slotted type on 1 inch (25 mm) 
centers, 30 inches (760 mm) long and 1 inch (25 mm) depth. 

2. Cross Rails and Cross Rail Brackets: 16 gage (1.6 mm) metal. 

3. Brackets: 11 gage (3.0 mm) metal with 3 blade hooks and rise above the shelf surface to provide 
sides. Screw shelves to each bracket. 

D. Rear Shelf Angle: 2 inch high, same material as shelf attached to rear edge of shelving with screws, 
maximum 12 inches on center. 

E. Adaptable Frame Assemblies:  Refer to Section 123553.03 Adaptable Laboratory Casework Systems. 

F. Shelf Materials: 
1. Refer to Section 123553.13 for Metal. 

G. Finish as specified for metal finish in this section. 

2.12 FINISHES 

A. Metal Finishes: 
1. Finish casework, casework support structure, fume hood super-structure and other laboratory 

furnishings. 
2. Preparation: Spray clean metal with a heated cleaner / phosphate solution, pretreat with iron 

phosphate spray, water rinse, and neutral final seal. Immediately dry in heated ovens, gradually 
cooled, prior to application of finish. 

3. Application: Electrostatically applied epoxy or urethane powder coat painting process that coats all 
hidden and exposed surfaces with an acid and abrasion resistant coating. Bake in a controlled high 
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temperature oven to ensure a smooth, hard satin finish. Surfaces shall have a chemical resistant, 
high grade laboratory furniture quality finish of the following thicknesses: 
a. Exterior and interior surfaces exposed to view: 1.5 mil average and 1.2 mil minimum. 
b. Backs of cabinets and other surfaces not exposed to view: 1.0 mil average. 
c. Finish drawer bodies in matching or harmonizing color and apply corrosion resistant 

treatment to selected, concealed interior parts. 
4. Color: To match Mott Manufacturing Limited Taupe. 
5. Metal Finish Performance Requirements: 

a. Abrasion Resistance: Maximum weight loss of 5.5 mg per 100 cycle when tested on a Taber 
Abrasion Tester Number E40101 with 1000 gm wheel pressure and Calibrase Number 
CS10 wheel. 

b. Hardness: Surface hardness equivalent to 4H or 5H pencil. 
c. Humidity Resistance: Withstand 1,000 hour exposure in saturated humidity at 100 degrees 

F (38 degrees C). 
d. Moisture Resistance: No visible effect to surface finish after boiling water trickled over test 

panel inclined at 45 degrees Fahrenheit for 5 minutes. No visible effect to surface finish 
following 100 hour continuous application of a water soaked cellulose sponge, maintained in 
a wet condition throughout the test period. 

e. Adhesion: Score finish surface of test panel with razor blade into 100 squares, 1/16 inch by 

1/16 inch (1.6 mm by 1.6 mm), cutting completely through the finish but with minimum 
penetration of the substrate, and brush away particles with soft brush. Minimum 95 squares 
shall maintain their finish. 

f. Salt Spray: Withstand minimum 200 hour salt spray test, conforming to ASTM B117-59 
procedure. 

B. Wood Finish 

C. Finish casework, casework support structure and other laboratory furnishings. 

D. Preparation: Sand exposed surfaces smooth, free from dirt, defects, and mill marks resulting from 
machining. 

E. Stain: Apply stain to all exposed exterior and interior casework surfaces. Allow surfaces to completely dry 
under controlled conditions before applying subsequent coats. Force dry in dust-free atmosphere, sand 
and wipe surfaces clean between coats. Apply and wipe dry in a manner to achieve a match with the 
selected color sample, upon completion of application of the finish coats. Color to match Architect’s 
sample. 

F. Finish surface: Smooth, satin luster finish. Provide water clear and bright finish on exterior and interior 
surfaces exposed to view. Cloudy, muddy finishes or finishes carrying tinting pigment will not be 
acceptable. 

G. Finish coats: After staining, apply 1 coat of clear sealer and 2 coats of highly chemical resistant, catalyzed 
polyurethane or acrylic urethane with "blocker" additive to resist fading of finish of sunlight to all exposed 
and unexposed surfaces. 

H. Wood Top Finish: 
1. Natural finish, highly water resistant, ThermoKure Number 331-0095 with catalyst Number 

390-50019, as manufactured by Guardsman Chemical Company, Louisville, Kentucky. Apply 2 
coats on top and 1 on underside. 

2.13 WORK SURFACES 

A. Butcher Block Tops: 
1. Description: Edge grain maple top. 

2. Thickness: 1-3/4 inch (45 mm) thick, unless otherwise noted on Drawings. 
3. Fabrication: 

a. Round top edges and corners, and sand smooth. Provide with a 1/4 inch by 3/16 inch (6 

mm by 5 mm) drip groove around all exposed edges. 
b. Finish at the factory and include all machine drilling and cutouts. 

c. Size Tolerances: Length, plus or minus 1/8 inch (3 mm). Width, plus or minus 1/16 inch (1.5 

mm). 
d. Squareness: Plus or minus 1/64 inch (0.4 mm) for each 12 inches (300 mm). A top 
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spanning 48 inches (1.2 m); held to plus or minus 1/16 inch (1.5 mm). 
e. Location of Cutouts And Drillings: Plus or minus 1/8 inch (3 mm). 
f. Sizes of Cutouts And Drillings: Plus 1/8 inch (3 mm), minus 0. 

4. Curbs: Provide curbs 4 inch (300 mm) high by 1 inch (25mm) thick unless otherwise indicated on 
Drawings. Supply loose for field application. Where tops abut wall, casework, or fume hood, supply 
an end curb. Caulk joints between curb and walls, fume hoods, and cabinets with acid-resistant 
silicone caulk. 

5. Finish: Clear, urethane or other synthetic-based satin finish. 

B. Solid Phenolic Resin: 
1. Available Manufacturers:  

a. FunderMax North America, Inc. 
b. Trespa North America, Ltd. 
c. ChemTops, A OnePointe Solutions Company. 

2. Materials: As specified in Materials of this specification section 

3. Thickness: 3/4 inch (19 mm) thick unless otherwise noted on Drawings. Check thickness before 

fabrication. Each corner of top shall not deviate more than plus or minus 1/32 inch (1.5 mm) from 
nominal. 

4. Provide in longest practical lengths to provide minimum number of joints. 
5. Installation Materials: Provide solid phenolic laboratory top manufacturer's joint adhesive and 

sealants as required to suit project conditions. 
6. Fabrication: 

a. Fabricate solid phenolic laboratory tops in accordance with manufacturer's 
recommendations, approved submittals and SEFA 3. 
1) Comply with requirements of Architectural Woodwork Standards Premium grade. 

b. Edge Treatment: 
1) Ease all top edges and vertical corners to 1/4 inch radius and sand smooth. 
2) Provide drip groove unless otherwise indicated. 

7. Curbs: Supply loose for field application in same thickness as countertops. Provide curbs 4 inches 
(100 mm) high unless otherwise indicated on Drawings. Where tops abut wall, cabinets or fume 
hood, supply an end curb. Caulk joints between curb and walls, fume hoods, and cabinets with 
acid-resistant silicone caulk. 

8. Color: Manufacturer's standard light grey color. Basis of Design color is Trespa North America, Ltd. 
Pastel Grey. 

9. Finish: Matt sheen. 

2.14 SINKS 

A. Stainless Steel Sink: 
1. Available Manufacturers: 

a. Just Manufacturing Company. 
b. Elkay Manufacturing. 

2. Description: Minimum 18 gage (1.2 mm), Type 304 stainless steel, Number 4 polish. Provide radius 
cove at vertical and horizontal corners and pitch bottom to drain. All sink joints; butt welded, ground 
smooth, and polished to render all joints seamless. Soldering will not be permitted in conjunction 
with sink construction. Provide all sink units designed and fabricated with sufficient reinforcement to 
prevent oil canning. Apply heavy mastic type sound deadening coating to underside of sinks. 

Faucet holes to be reinforced with 16 gage (1.6 mm) stainless steel hat channel on the underside. 

3. For sinks greater than 10 inches (254 mm) deep or with a perimeter greater than 96 inches (244 

mm) provide minimum 16 gage (1.6 mm), Type 304 stainless steel, Number 4 polish. 
4. Except for sinks integral with stainless steel top, mount sinks with an integral frame. 
5. Provide sink with the following accessories: 

a. Stainless steel drain outlet. 

b. Stainless steel open end overflow standpipe. Standpipe to be 2 inches (50 mm) shorter than 
depth of sink. 

c. Strainer. 
d. Tailpiece: Just Model # J-15-SSW-316; or Elkay Model # LK 338. 

B. Stainless Steel Cupsink: 

1. Description: 3 inches by 6 inches by 4 inches (75 mm by 152 mm by 102 mm) ID. Type 316 
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stainless steel, minimum thickness 20 gage (0.9 mm), Number 4, mill polish finish. All joints butt 

welded and ground smooth. Pitch bottoms to drain outlet. Provide 1 inch by 2 inch (25 mm by 51 

mm) stainless steel mounting clips at each end for the removable splash guard. 
2. Provide sink with the following accessories: 

a. Stainless steel drain outlet. 

b. Removable Splash Guard: Type 316 stainless steel, 1/8 inch (3 mm) diameter rod perimeter 

frame with 0.028 wire diameter 8 by 8 mesh per square inch (645 mm2) screen. Spot weld 

screen to frame. Provide 1-1/2 inch (38 mm) opening at each end for hose/tube pass 
through. 

c. Tailpiece: Town & Country Model #PP-11-X3; or Blucher-Josam Model #851.025.040. 

2.15 LABORATORY SERVICE FIXTURES 

A. General: 
1. Installation: Provide and install at point of use all service fixtures. Connect to the service piping 

systems specified in Division 22. Provide the product of one manufacturer for all laboratory service 
fixtures, including fixtures supplied with fume hoods and emergency shower and eye wash units. 
Provide all fixtures designed for laboratory use and comply with SEFA 7. 

2. Refer to Laboratory Service Fixture Schedule for fixture types and descriptions. 
3. Acceptable Manufacturers: 

a. WaterSaver Faucet Company.  
b. Broen-LAB A/S 
c. Chicago Faucet Company. 

4. Materials: Provide the bodies of service valves, fixtures and accessories of cast or forged brass 
with a minimum copper content of 85 percent. Fabricate assembly components and operating parts 
such as valve stems, renewable units, packing nuts, outlet nozzles, and straight serrated hose 
ends from solid brass bar stock. Fabricate replaceable seats, needle cones, valve disc screws, and 
other accessories from monel metal or stainless steel alloys especially selected for use intended. 

5. Assembled at the factory: Service fixtures, including the mounting of valves and shanks to turrets, 
flanges, and other mounting accessories. 

6. Furnish and install nipples, locknuts, washers, shanks and other accessories required to properly 
mount and connect the fixtures. 

7. Testing: Individually factory test fixtures. Valves and fixtures, except water fixtures, shall withstand 

a test pressure of 100 pounds per square inch (690 kPa). Test water fixtures at 80 pounds per 

square inch (550 kPa). 
8. Fixtures located on the same plane shall have their handles project the same distance from the 

plane of reference to present a uniform, related appearance, regardless of valve type. 
9. Identify mechanical services with full view colored index buttons in accordance with SEFA 7 Color 

Code. 

B. Water Valves: 
1. Renewable unit containing all working parts which are subject to wear, including stainless steel or 

monel metal seat, monel metal screw, heavy duty seat disk, Teflon packing, and an integral or 
external adjustable volume control. 

2. Provide unit capable of being readily converted from compression to self closing, and vice versa, 
without disturbing faucet body proper and shall also be capable of being readily converted from 
water construction to needle valve or steam valve construction without disturbing faucet body. 

3. Provide unit sealed in valve body with special composition gasket. Metal-to-metal or ground-joint 
type of sealing not acceptable. 

C. Needle Valves: 
1. Gas and air needle valves shall have a stainless steel replaceable floating cone that is precision 

ground and self-centering. 

2. Action of valve: Slow compression for fine control under pressure up to 150 psi (1050 kPa) and 
shall have parts subject to wear, easily replaceable. 

D. Fine Control Valves: 
1. Fine Control valves for special gas service: As described for needle valves with the following 

additions. 

a. Fine stem threads with approximately 30 threads per inch (25 mm). 
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b. Renewable stainless steel needle and seat with 1/8 inch (3 mm) orifice. 
c. Constructed to maintain a constant flow rate of 4 bubbles per 15 seconds as valve is tested 

out under 50 pounds (350 kPa), 100 pounds (700 kPa), 150 pounds (1050 kPa), 200 

pounds (1400 kPa), and 250 pounds (1720 kPa) of nitrogen pressure. 

E. Vacuum Valves: 
1. Complete Vacuubrand VACUU-LAN Lab Vacuum System by BrandTech Scientific, with all vacuum 

pumps, vacuum valves/turrets, PTFE (Teflon) vacuum supply line and exhaust line tubing, fittings, 
and connectors supplied with the system. Copper pipe should not be used. Contact: 
vacuu-lan@brandtech.com 860-581-1648. 

F. High Purity Water Valves: 
1. Forged brass body with all interior components coming in contact with water constructed of 

polypropylene. 

2. Maximum working pressure of 50 psig (350 kPa). 
3. Provide with 3/8 inch (10 mm) brass riser and gooseneck with polypropylene lining. 
4. Provide with polypropylene serrated tip at the outlet. 

G. Laboratory Ball Valves: Straight pattern body, valve stem with integral chrome plated ball and TFE-coated 
O-rings stem seals in valve body, molded TFE valve seals, and tested at 125 psi nitrogen under water. 
Valves shall have chrome plated forged brass lever-type handle with screw-on type index requiring less 
than 5 pounds pressure to actuate. Provide with removable 10 serrated hose end. 

H. Goosenecks: Hot water/cold water gooseneck mixers shall swivel. Provide swivel point at turret or at valve 
level if wall or panel mounted. Provide swing joints with heavy Teflon packings. All goosenecks shall 
provide full thread for attachment of antisplash outlet fixtures, serrated tips or filter pumps. 

I. Vacuum Breakers: Provide vacuum breakers, integral with the gooseneck where required. Vacuum 
breakers shall have a forged brass body, renewable seat and a special design valve member for fine flow 
control. Vacuum breakers shall not spill over at low water volume. At fume hoods provide vacuum 
breakers externally mounted on face of fume hood superstructure where required as part of the factory 
pre-piping. 

J. In-line Backflow Preventer: Provide in-line dual check backflow preventer, integral with water service 
fixtures to maintain continuous pressure. ASSE certified under Standard 1024. 

K. Pre-Rinse Units: Provide self-closing squeeze valve with rubber-bound spray head, insulated handle and 
locking ring. Valve mounted on spring loaded 39-inch stainless steel hose. 

L. Aerators: Aerators shall have 3/8 inch (10 mm) NPS male inlet. Provide with integral flow control that 

adjusts between 0.5 GPM (1.29 LPM) and 3.0GPM (7.77 LPM). Flow control to be set as indicated on 
Drawings. 

M. Serrated Tips: Serrated tip fixtures shall have 3/8 inch (10 mm) IPS thread with hose end being tapered 

and shall not have less than 10 serrations. Provide 1/8 inch (3 mm) diameter of orifice in serrated tip, 
except where otherwise specified. For water units provide with integral flow control that adjusts between 

0.5 GPM (1.29 LPM) and 3.0 GPM (7.77 LPM). Flow control to be set as indicated on Drawings. 

N. Turrets: Round type design, brass drop forging, as indicated on Drawings. One-way or two-way as 

required with 3/8 inch (10 mm) IPS female inlet thread for connections. Furnish units with brass shanks, 
brass locknuts, and washers. 

O. Infrared Sensor Operator: Infrared sensor operator shall include the infrared sensor with range between 2 

inches (50 mm)  and 8 inches (200 mm), thermostatic mixing valve, solenoid valve with strainer filter, 
battery powered control module, and plug-in adapter for 120 VAC power supply. 

P. Electrical Fixtures - Pedestal Type: Cast aluminum box complete with cover plates. Fabricate units with 
sloped single face or double face, as indicated, and conceal mounting holes in base for attaching to 
casework. UL listed. Provide holes tapped for conduits and grounding screws. Coordinate required face 
plates with receptacles and other devices specified in Divisions 26 and 27. 

Q. Quick Disconnect Fitting with 1/4 Inch Male NPT:  For service tube ends.  Each keyed disconnect shall 
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include nipple and coupler with color-keyed band marking media. 

R. Wrist blade Handles: 4 inch forged brass wrist blade handles. Install handles so blades are perpendicular 
to the benchtop in the off position and horizontal to the benchtop in the open position. 

 

S. Quick Connect Bodies: For service connections to flexible casework systems.  Each keyed disconnect 
shall include nipple and coupler with color-keyed band marking media and hose between service panel 
and flexible casework system. 
1. Finish: Type 316 stainless steel. 
2. Provide with stainless steel braided hose with Teflon lining with a maximum working pressure of 

1000 psig (6,895 kPa). 

T. Fixture Finish: Satin Nickel Plated with Clear Epoxy Finish.  Fixtures shall have nickel plated finish 
brushed to an AISI No. 6 finish then coated with an electrostatically applied clear epoxy powder coating. 

U. Faucet and Valve Handles: Finished to match fixture finish, 4-arm type or wrist blade type with removable 
screw-on type colored plastic discs with identification lettering stamped on disc in a contrasting color as 
scheduled below. 

 

Service Index Color Symbol 

Air Orange AIR 

Argon Violet AR 

Carbon Dioxide Pink CO2 

Chilled Water Return Green CHWR 

Chilled Water Supply Green CHWS 

Compressed Air Orange CA 

Cold Water – Potable  Green CW 

Hot Water – Potable Red HW 

Gas Blue GAS 

Industrial Cold Water Green ICW 

Industrial Hot Water Red IHW 

Lab Air Orange LA 

Distilled Water White DW 

Deionized Water White DI 

Reverse Osmosis Water White RO 

Nitrogen Brown NIT 

Special Gas Light Blue Varies by gas 

Steam Black STM 

Vacuum Yellow VAC 

 
 
2.16 

2.16 EMERGENCY SHOWER AND EYE WASH UNITS 

A. General: Provide and install at point of use all emergency shower and eyewash units. Connection to the 
service piping systems specified in Division 22. Provide units that meet the requirements of ANSI Standard 
Z358.1. 

B. Acceptable Manufacturers:  
1. Water Saver Faucet Company. WaterSaver fixtures are referenced herein. 
2. Broen-LAB A/S. 
3. Guardian Equipment. 

C. Emergency Showers: 
1. Deluge type with a concealed stay-open ball valve. Provide with "Panic Bar" activation as detailed 

on the Drawings. 
2. Shower head, nipple, and escutcheon: stainless steel. Maximum mounting height of shower head 

96 inches (2.4 m). 
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3. Design valve so that water flow remains on without requiring use of the operator's hands. 
4. All exposed valves, piping, and associated devices: Stainless steel. 
5. Provide modesty curtain, and track. Bottom of curtain to be 1’ a.f.f. 

D. Recessed Swing-Down Eye/Face Wash: 
1. Barrier free, wall mounted, "AutoFlow", swing-down eye/face wash with recessed stainless steel 

cabinet. 
2. Furnish and install units to meet the requirements of the Americans With Disabilities Act (ADA). 
3. Cabinet: Type 304 stainless steel with Number 3 satin finish. 
4. All exposed valve components: Polished chrome plated brass. 
5. Valve: Plug-type design with Teflon coated "O" rings to seal valve orifice. Water flow activated by 

swinging outlet heads from the vertical to the horizontal position. Water to turn on when the arm 
assembly is no more than 30 degrees from horizontal. Cabinet shall house valve assembly. 

6. Furnish with 2 polypropylene fine spray heads with polyurethane filter and integral volume control. 
7. Cabinet shall house the emergency shower stay-open ball valve with "Panic Bar" operation. 
8. Cabinets located in rated walls shall be fire rated to maintain the integrity of the rated wall. 

E. Surface Mounted Swing-Down Eye/Face Wash: 

F. Barrier free wall mounted, "AutoFlow," swing-down eye/face wash with surface mounted stainless steel 
cabinet. 

G. Furnish and install units to meet the requirements of the Americans with Disabilities Act (ADA). 

H. All exposed valve and piping components, including piping drops from the ceiling: Polished chrome plated 
brass. 

I. Cabinet: Type 304 stainless steel bracket and housing. 

J. Valve: Plug-type design with Teflon coated "O" rings to seal valve orifice. Water flow activated by swinging 
outlet heads from the vertical to the horizontal position. Water to turn on when the arm assembly is no 
more than 30 degrees from horizontal. Cabinet shall house valve assembly. 

K. Furnish with 2 polypropylene fine spray heads with polyurethane filter and integral volume control. 

L. Provide with a wall mounted drench hose where indicated and detailed on the Drawings. 

M. Cabinet shall house the emergency shower stay-open ball valve with "Panic Bar" as detailed on the 
drawings. 

N. Alarm: Provide local visual and audible alarm with electrical signal within the room that alarms when either 
shower or eyewash are activated. Provide silencing switch to silence alarm horn during weekly testing. 
Connection to light and horn is in Division 26. 
1. Visual Signal: Amber strobe light with shatter-resistant lens. 
2. Audible Signal: Horn delivers distinctive, urgent signal at a minimum of 90 decibels.  

O. Test Kit for Emergency Shower and Safety Stations: 

1. Provide 48 inch (1219 mm) telescopic aluminum pole, 11-1/2 inch diameter Tyvek test chute, 5 
gallon plastic pail and eyewash tester. 

P. Deck Mounted Eye, Face and Body Spray Units: 

Q. Dual purpose eyewash/drench hose unit. 

R. The angled dual head body and valve of forged brass. 

S. The squeeze handle of stainless steel with plastic cover. 

T. The handle and deck flange of molded nylon, with handle locater guides. 

U. Provide self-closing valve with a locking clip to hold the valve open once the unit is activated. 

V. Provide unit with dual, polypropylene, angled, gentle spray heads; polyurethane filter; integral volume 
control; integral backflow preventer; and integrated nylon flip-top dust cover. 

W. Finish: Match laboratory service fitting finish. 

X. Provide with 8 foot long high pressure, reinforced PVC hose. 

Y. Thermostatic Mixing Valve 
1. In Division 22. 
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2.17 UNDERCABINET/SHELVING TASK LIGHTING 

A. Description: UL1598, UL2108 and UL8750 listed, LED light fixture in lengths equal to the cabinet or shelf it 
is mounted to. Provide standard output, neutral white, color temp to match general room lighting color 
temp, minimum 90 CRI or higher, daisy chained together with integral individual dimming from 0 to 100 
percent and rocker switch on each fixture. Provide with occupancy sensor and automatic shut-off after 10 
hours in silver, anodized aluminum, or white finish. 

B. Acceptable Manufacturers: 
1. LightCorp; Model: Reed Premier – Standard Output. 
2. Mocha Lighting; Model:  Lungo – Low Voltage. 
3. BOCA Flasher; Model: TASK Master. 

C. . 

2.18 OVERHEAD SERVICE COLUMNS (OSC) 

A. Description: Construct of 20 gauge metal panels and slotted channel framing in dimensions indicated in 
drawings. Coordinate connection of services, point exhaust, electrical and data with other trades. Provide 
service columns pre-plumbed for required utilities and coordinate laboratory gas piping material with 
Division 22. Provide service columns with receptacles and pre-wired for required electrical and data and 
coordinate requirements with Divisions 26/27. Coordinate connection of services, electrical and data and 
junction boxes with other trades.  

B. OSC Structure: Securely and rigidly fasten the entire assembly, including diagonal braces, to structural 
slab above or to a structural grid where provided. 

C. Ceiling Trim Plate: Provide ceiling trim pate at each vertical support that penetrates the ceiling system 
where appropriate. Refer to reflected ceiling plans for ceiling locations.  

D. Finish: Finish as specified for metal finish in this section. Paint all exposed piping and conduit servicing the 
carrier. Color to match Mott Manufacturing Limited Taupe. 

2.19 SLEEVES IN COUNTERTOPS 

A. Description: 14 gage (2.0 mm), Type 304 stainless steel, with a Number 4 finish. 

B. Extend sleeves 1 inch (25 mm) above the countertop and provide with a flange on the bottom for fastening 
to the underside of the countertop. Install with clear silicone sealant between the outside of the sleeve and 
the countertop. Provide top edge of sleeve with a smooth radius to prevent chafing of insulation on hoses. 

2.20 SOURCE QUALITY CONTROL TESTING OF METAL FINISH 

A. Metal Finish: Meet or exceed the latest edition of the following Section and Articles of SEFA-8-M 
Recommended Practices; 
1. 8.0 Cabinet Surface Finish Tests" 

a. 8.1 Chemical Spot Test. 
b. 8.2 Hot Water Test. 
c. 8.3 Impact Test. 
d. 8.4 Paint Adhesion Test. 
e. 8.5 Paint Hardness Test. 

B. Testing Requirements: Provide a third party tester that is not a representative of the Manufacturer or 
Installation Contractor. 

C. Test Results: Submit a certified report providing test results and indicating the finish conforms with or 
exceeds the above SEFA-8-M Recommended Practices. 
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2.21 SOURCE QUALITY CONTROL TESTING OF WOOD FINISH 

2.22 Wood Finish: Meet or exceed the latest edition of the following Section and Articles of SEFA-8-W 
Recommended Practices: 

2.23 8.0 Cabinet Surface Finish Test: 

2.24 8.1 Chemical Spot Test. 

2.25 8.2 Hot Water Test. 

2.26 Testing Requirements: Provide a third party tester that is not a representative of the Manufacturer 
or Installation Contractor. 

2.27 Test Results: Submit a certified report providing test results and indicating the finish conforms 
with or exceeds the above SEFA-8-W Recommended Practices. 

2.28 SOURCE QUALITY CONTROL TESTING OF BUTCHER BLOCK WORK SURFACES 

A. Meet or exceed the latest edition of the following Section and Articles of SEFA-3 Recommended Practices: 
1. 2.1 Chemical/Stain Resistance Test: 

a. Test Method A. 
b. Test Method B. 

B. Testing Requirements: Provide a third party tester that is not a representative of the Manufacturer or 
Installation Contractor. 

C. Test Results: Submit a certified report providing test results and indicating the finish conforms with or 
exceeds the above SEFA-3 Recommended Practices. 

2.29 SOURCE QUALITY CONTROL TESTING OF SOLID PHENOLIC RESIN WORK SURFACES 

A. Meet or exceed the latest edition of the following Section and Articles of SEFA-3 Recommended Practices: 
1. 2.1 Chemical/Stain Resistance Test: 

a. Test Method A. 
b. Test Method B. 

B. Testing Requirements: Provide a third party tester that is not a representative of the Manufacturer or 
Installation Contractor. 

C. Test Results: Submit a certified report providing test results and indicating the finish conforms with or 
exceeds the above SEFA-3 Recommended Practices. 

PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Acceptance of Surfaces and Conditions:  Examine substrates to receive products and systems and 
associated work for compliance with requirements and other conditions affecting performance.  Proceed 
only when unsatisfactory conditions have been corrected in a manner complying with Contract Documents.  
Starting work within a particular area will be construed as acceptance of surface conditions. 

3.2 DELIVERY 

A. Delivery casework systems in two stages: 
1. Deliver fixed casework and fume hoods. 
2. Deliver flexible casework systems. 

B. Deliver flexible casework systems just prior to building occupancy, as instructed by Architect. 

3.3 PREPERATION 

A. General:  Comply with manufacturer's instructions, recommendations, and specifications for cleaning and 
surface preparation.  Surfaces shall have no defects, contaminants, or errors which would result in poor or 
potentially defective installation or would cause latent defects in Work. 

3.4 INSTALLATION 

A. General: 
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1. Installation Quality Standards:  In addition to standards listed elsewhere, perform Work according 
to following, unless otherwise specified. 
a. Respective manufacturer/fabricator's written installation instructions. 
b. Approved submittals. 
c. Contract Documents. 

2. Control of Corrosion: Prevent galvanic action and other forms of corrosion by isolating metals and 
other materials from direct contact with incompatible materials. 

3. Install casework, tables, casework support systems, overhead service drops, fume hoods and local 
point exhaust devices in accordance with manufacturer's instructions and approved Shop 
Drawings, and under the supervision of the manufacturer's trained personnel. 
a. Include installation of service fixtures. Final connections to services are specified in Division 

22. 

B. Casework Installation: 
1. Install, plumb, level, true and straight with no distortions. Shim as required, using concealed shims. 

Securely anchor to building structure. Where laboratory furniture abuts other finished work, scribe 
and apply filler strips for accurate fit with fasteners concealed where practicable. 

2. Installation of each individual bench run shall start at the high point of the floor under that bench run 
with levelers screwed in as much as possible. 

3. Where required, assemble units into one integral unit with joints flush, tight, and uniform. Align 

similar adjoining doors and drawers to a tolerance of 1/16 inch (1.5 mm). 
4. At fixed casework installations provide galvanized backer plates at toe kicks to receive applied 

base where floor elevation deviations cause gaps over one inch between bottom of cabinet base 
and floor. 

5. Adjust casework and hardware so that doors and drawers operate smoothly without warp or bind. 
Lubricate operating hardware as recommended by Manufacturer. 

6. Securely fasten tall cabinets, fume hood superstructures and tall flammable storage cabinets to 
solid support material near top of cabinet. 

7. Reinforcement of stud walls to support cabinets, shelving, and other wall mounted laboratory 
furnishing items: Done during wall erection by trade involved. Laboratory furniture 
company/supplier is responsibility for indicating on Shop Drawings the accurate location and sizing 
of reinforcement. 

C. Wall Cabinet Installation: 
1. Securely fasten to solid supporting material, not plaster, lath, or wallboard. Anchor, adjust, and 

align wall cabinets as specified for base cabinets. 
2. Reinforcement of stud walls to support wall mounted cabinets: Done during wall erection by trade 

involved. Laboratory furniture company/supplier is responsibility for indicating on Shop Drawings 
the accurate location and sizing of reinforcement. 

D. Work Surface Installation: 
1. Field jointing where practicable: Made in same manner as factory jointing using dowels, splines, 

adhesives, and fasteners recommended by Manufacturer. Locate field joints as shown on accepted 
Shop Drawings, factory prepared so that there is no job site processing of top and edge surfaces. 

2. Abut top and edge surfaces in 1 true plane, with internal supports placed to prevent any deflection. 
3. Provide all holes and cutouts as required for built-in equipment and mechanical and electrical 

service fixtures. Prior to making openings, verify size of opening with actual size of equipment to be 

used. Form inside corners to a radius of not less than 1/8 inch (3 mm). After sawing, rout and file 
cutouts to ensure smooth, crack free edges. Seal exposed edges after cutting with a waterproofing 
material recommended by manufacturer. 

4. Secure tops to support with concealed Z-Type, angle type fastening, "Liquid Nails", Ply400/Ply 200 

adhesive or equivalent. Fastening devices spaced no more than 3 feet (0.9 m) on center. 
Adhesives shall be liberally applied for solid anchoring of tops. 

5. Plastic laminate worktop joints: 1/4 inch (6 mm) diameter bolt type "dog-bone" or "tite-joint" 
fasteners routed into bottom surface of worktops. Provide flush hairline joints in top units and seal 
with silicone sealant. 

6. Epoxy Resin Work Surface Joints: 3/32 inch (2.38 mm) flush and smooth with epoxy sealant. 
7. Stainless Steel Work Surface joints: Electrically weld all shop and field joints; grind smooth and 

polish. 
8. Caulk joints between curb and walls, fume hoods, and cabinets with acid-resistant silicone caulk. 
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E. Sink Installation: Set in chemical resistant sealing compound sinks which were not factory installed and 
secured and supported per manufacturer's recommendations. 

F. Accessory Installation: Install accessories, fixtures and equipment in accordance with manufacturer's 
recommendations ready for final connection to services. 

G. Refer to Specification Section 115313 for additional information regarding fume hood installation. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer/Fabricator's Field Service:  Manufacturer/fabricator's qualified technical representative shall 
inspect first day's Work and periodically inspect Work to ensure installation is proceeding in accordance 
with manufacturer/fabricator's designs, recommendations, instructions, and warranty requirements.  
Representative shall submit written reports of each visit indicating observations, findings, and conclusions 
of inspection. 

B. Owner's Testing Agency Field Service:  The Owner may employ and pay a qualified independent testing 
agency to perform field quality control.  Materials and installation failing to meet specified requirements 
shall be replaced at Contractor's expense.  Retesting of materials and installations failing to meet 
specified requirements shall be done at Contractor's expense. 

3.6 ADJUSTING 

A. Repair or remove and replace defective work, as directed by Owner's Representative upon completion of 
installation. 

B. Adjust doors, drawers, hardware, fixtures and other moving or operating parts to function smoothly. 

3.7 CLEANING AND PROTECTION 

A. Clean shop finished casework and fume hoods, touch up as required, and remove and refinish damaged 
or soiled areas. 

B. Cover casework for protection against soiling and deterioration during remainder of construction period. 

C. Clean countertops with diluted dishwashing liquid and water leaving tops free of all grease and streaks. 
Use no wax or oils. 

D. If steel wool is used in cleaning stainless steel, use only stainless wool. 

E. Protect casework and fume hoods before, during, and after installation. Materials damaged due to 
improper protection are cause for rejection. 

END OF SECTION 
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SECTION 132100 - CONTROLLED ENVIRONMENTAL ROOMS 

PART 1 -   GENERAL  

1.1 SUMMARY 

A. Section Includes: 
1. Providing labor, materials, equipment and services necessary for the complete installation of 

environmental rooms in accordance with the Contract Documents. 
2. Factory assembly and testing of major components, including conditioning module, compressor / 

condensing unit, humidification / dehumidification equipment, and control panels. 
3. Delivery of room components to their final location, and assembly of rooms in place by factory 

trained technicians. 
4. Refrigeration piping, electrical power wiring, control wiring and final connections to equipment and 

devices which are an integral part of the rooms. 
5. Interconnection to building mechanical, plumbing and electrical services. 
6. Startup and field testing of rooms by factory trained technical personnel. 

B. Related Requirements: 
1. Section 123553 "General Requirements for Laboratory Casework and Fume Hoods." 
2. Section 123553.03 "Adaptable Laboratory Casework Systems." 
3. Section 123553.13 "Metal Laboratory Casework." 
4. Division 21: Furnishing and installation of fire suppression system, freeze protection and final 

connections. 
5. Division 22: Furnishing and installation of plumbing utilities and final connections. 
6. Division 23: Furnishing and installation of ventilation ductwork and final connection to 

environmental rooms. 
7. Divisions 26 and 27: Furnishing and installation of electrical and data utilities and final connections 

to room control panels and remote compressor/condenser units. 

1.2 SYSTEM DESCRIPTION 

A. Design Requirements: 
1. Environmental rooms shall be designed, manufactured, and installed by one supplier for single 

source responsibility. 
2. Rooms shall be self-contained units with essential systems and equipment necessary for a 

complete and functional room. 
3. Design systems with sufficient capacity to simultaneously and continuously meet loads; including 

heat transmission from external sources, ventilation load, and internal heat gain from equipment, 
lighting and people; as scheduled on the drawings. Scheduled power supply represents the amount 
of power allocated by the building electrical system design for each environmental room. Provide 
additional power, in excess of the amount scheduled, that is required to maintain specified 
environmental conditions. 

4. Separate and independent refrigeration systems, including back-up systems, shall be provided for 
each environmental room. 

5. Compressor / condensing units shall be installed in stacking steel racks designed and provided by 
the compressor manufacturer/supplier, maximum two compressors high. Location as indicated on 
the Drawings. 

6. The environmental room design and installation shall conform to applicable codes, ordinances and 
regulations. 

1.3 QUALITY ASSURANCE 

A. Single source responsibility: Systems and components, which comprise the walk-in controlled 
environmental room equipment, shall be designed, fabricated and assembled by a single manufacturer. 

B. Manufacturer's qualifications: Modern plant with proper tools, dies, fixtures and skilled workers to produce 
high quality walk-in coolers and freezers, and shall meet the following minimum requirements. 
1. 10 years or more experience in the manufacture and installation of laboratory environmental rooms 

and equipment of type specified 
2. 10 installations of equal or larger size and with similar requirements. 

C. Coordination:  The supplier/installer shall coordinate the installation of products under this section and 
shall coordinate the installation and rough-in sizes and locations for utilities required for walk-in coolers 
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and freezers. The manufacturer shall coordinate electrical requirements with the electrical contractor. 

D. Architect may wish to inspect products at the manufacturer's factory prior to shipment.  Products found 
not to be in conformance with requirements of the contract documents may be rejected. 

E. Company Field Advisor: A company field advisor shall be on site supervising installation of the walk-in 
controlled environmental rooms, including equipment necessary for the proper operation of the walk-in 
controlled environmental rooms. The field advisor shall be an employee of the controlled environmental 
room manufacturer.  Additionally, the field advisor shall be certified in writing by the manufacturer to be 
technically qualified in the design, installations, and servicing of the required products. 

F. Installers:  Installation of the equipment specified under this section shall be undertaken by the 
manufacturer's crew of installers, or a crew of installers who are approved in writing by the manufacturer. 
In either case, the installation of equipment specified under this section shall remain the responsibility of 
the manufacturer as a subcontractor to the General Contractor. 

G. Each walk-in unit shall be classified by Underwriter's Laboratory, Inc., and approved by Factory Mutual. 
Electrical components shall also be UL listed. 

H. Install equipment in accordance with the National Electric Code and the electrical drawings and 
specifications. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products on the site in such a manner as to minimize the risk of damage, 
decay, deterioration or loss from theft. 

B. Products shall be delivered to the job site in manufacturer's original unopened containers, crates or 
protective wrappings with the manufacturer's name and address clearly labeled thereon. 

C. Accept products on site and inspect on arrival for damage. 

1.5 ACTION SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of the Contract and Division 1 Specification 
Sections. 

B. Product Data: Manufacturer's catalog sheets, specifications, utility and service requirements and locations, 
and installation instructions for each item specified. 

C. Shop Drawings: Provide drawings showing wall, floor and ceiling panel layout, light fixture layout, lighting 
photometric analysis, door locations, locations for recessed control panels, floor recess depth, monitoring 
devices, electrical diagrams, etc. Include applicable details for fabrication and erection, including panel, 
door, door hardware, and electrical details. 

1.6 INFORMATIONAL SUBMITTALS 

A. Quality Control Submittals: 
1. Company Field Advisor Data: 

a. Name, business address and telephone number of Company Field Advisor secured for the 
required services. 

b. Certified statement from the Company listing the qualifications of the Company Field 
Advisor. 

2. List of Completed Installations: If brand names other than those specified are proposed for use, 
furnish the name, address, and telephone number of at least four comparable installations which 
can prove the proposed products have performed satisfactorily for five years. 

B. Test Reports: Submit test reports verifying conformance to specified performance tests. 

C. Field Quality Control Reports:  Written report of testing and inspection required by "Field Quality Control". 

1.7 CLOSEOUT SUBMITTALS 

A. Operation & Maintenance Manuals: Provide complete written instruction manuals outlining safe operating 
procedures, safety guidelines, and proper maintenance procedures for equipment and systems. 

B. Warranty: Provide manufacturer's written warranty covering materials and installation (labor) stating 
obligations, remedies, limitations, and exclusions. 



Indiana University Apr 27, 2026 

Indianapolis, Indiana  Addendum 02 

Launch Accelerator for Biosciences BP4 CD: Build-Out Package 

IU #20250072; BSA #00360481   

 
 

CONTROLLED ENVIRONMENTAL ROOMS 13 21 00 - 3   

 

1.8 WARRANTY 

A. Warranty:  In addition to the General Contractor's warranty for work, furnish an additional warranty for a 
period of five years after acceptance of the work that each walk-in unit will furnish the full temperature 
range as specified. Make repairs and replace equipment to meet this guarantee. 

1.9 COORDINATION 

A. Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer. 
Coordinate final openings, sizes and electrical and plumbing utility rough-in sizes and locations with the 
appropriate trades. 

PART 2 -   PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers/Fabricators and Products:  Subject to compliance with requirements of 
Contract Documents as judged by the Architect, provide product by one of manufacturers/fabricators 
listed.  If not listed, submit as substitution according to the Conditions of the Contract and Division 01 
Section "Substitution Procedures": 
1. BioCold Environmental Inc. 
2. Controlled Environments, Inc. 
3. Environmental Growth Chambers. 
4. Harris Environmental Systems. 
5. Hussmann Services Corporation. 
6. Norlake Scientific. 
7. Stability Environments, Inc. 

B. Basis of Design (Product Standard):  Contract Documents are based on products and systems specified 
to establish a standard of quality.  Other manufacturers/fabricators offering products having equivalent 
characteristics may be considered, provided deviations are minor and comply with requirements of 
Contract Documents as judged by the Architect. 
1. Basis of Design: <Environmental Growth Chambers>. 

2.2 PERFORMANCE REQUIREMENTS 

A. Contract Documents Design Intent:  Drawings and Specifications indicate design intent for products and 
systems and do not necessarily indicate or specify total Work required and shall not be construed as an 
engineered design.  Furnish and install all Work required for a complete installation. 

B. Coordination of Contract Documents and Work: 
1. Product Variations:  In the event of minor differences between products and systems of acceptable 

or available manufacturer/fabricators, Contractor shall notify Architect of such differences and 
resolve conflicts in a timely manner.  Failure of Contractor to provide notification shall be construed 
as acceptance of conditions indicated, and changes caused by minor differences between products 
and Contract Documents shall be included in the Work at no additional cost to Owner. 

2. Allowable Adjustments:  Minor dimension and profile adjustments may be made in interest of 
fabrication or erection methods or techniques or ability to satisfy design intent, provided design 
intent is maintained as determined by Architect.  Proposed deviations shall include a detailed 
analysis of impact to adjacent substrates or other building systems, including related design or 
construction cost impacts.  If accepted by Architect, deviations causing changes in materials, 
constructability, substrates, or conditions shall be included in the Work at no additional cost to 
Owner. 

2.3 ROOM CONSTRUCTION 

A. Rooms shall be of modular construction incorporating wall, ceiling and floor panels consisting of 
foamed-in-place polyurethane insulation sandwiched between interior and exterior metal surfaces. Provide 
panels in standard size increments, fully interchangeable, and in a configuration that meets the specified 
dimensions. Structural metal, wood, or fiberglass material shall not be used between interior and exterior 
surfaces to ensure continuity of insulation and prevent condensation. 

B. Insulation: Foamed-in-place non-CFC polyurethane with a minimum thermal conductivity (K factor) of 0.14 
BTU/hr/sqft/degrees F/inch and an overall coefficient of heat transfer (U factor) of not more than 0.035. 
1. Insulation Values: Foam shall be 97 percent closed cell, impervious to moisture. Insulation shall 
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bond the panel and have a minimum compressive strength of 28 pounds per square inch. 
2. Minimum insulation values for rooms maintaining a temperature above freezing: R-30. 
3. Minimum insulation values for rooms maintaining a temperature below freezing: R-34. 

C. Assembly: Panel sections shall lock together from inside the room with non-corrosive cam type fasteners 
activated with a hex wrench, providing accurate, tight joining. Provide a minimum of 3 locking devices on 
each vertical joint. Distance between locking devices shall not exceed 48 inches. Edge of panels shall be 
tongue and groove construction with every tongue including an interior and exterior flexible vinyl gasket to 
ensure a tight fit. Gaskets shall be impervious to stains, greases, oils and mildew. Batten strips or pressure 
clips as a means of covering seams or joining panel sections shall not be utilized. Close wrench holes with 
flush mounted plastic or stainless-steel caps. 

D. Panels shall be toxicity rated, have a flame spread of not more than 25 and a smoke generation of 450 or 
less when tested in accordance with ASTM E84 and as certified by Underwriters Laboratories. 

E. Wall and Ceiling Panels: 
1. Thickness: minimum 4 inches 
2. Exterior and Interior Surfaces: 20-gauge stucco embossed aluminum with baked white polyester 

enamel finish. 

F. Floor Panels: 
1. Thickness: minimum 2 inches for rooms -4 degree Celsius or above. 
2. Exterior and Interior Surfaces: 14-gauge galvanized steel capable of handling floor loads up to 600 

pounds per square foot (2940 kg per square meter). 

G. Ramps: 
1. Provide a 1 inch rise for each 12 inch run ramps at doors with height transitions, extending inside of 

rooms, as shown on the Drawings. 
2. Provide with a non-skid surface, color black. 

H. Wall Protection: 
1. Hat-shaped wall protector, 7-inches high by 1-inch deep. 
2. Attached wall protection to wall panels at 12-inches on center at top and bottom. 
3. Fabricate wall protection from 16-gauge stainless steel, with a number 4 finish. 

I. Swing Doors: 
1. Infitting, semiflush, doors shall have a thermal resistance within 10 percent of that for wall panels. 

a. Size: Minimum clear opening of 42 inches wide by 78 inches high. 
2. Observation Window: Minimum of 14 inches high by 14 inches wide, 3 pane hermetically sealed 

window. Window shall be removable for replacement. With heated glass and frame. 
3. Gaskets: Extruded vinyl, resistant to oils and sunlight, and easily replaceable. Provide junction box 

and antisweat heaters to control condensation as a standard item on door jambs at rooms 
designed for operation below 5 degrees Celsius. 

4. Hardware: Stainless steel, cam action type, self-closing, self-lubricating, and edge or strap 
mounted with stainless steel. A minimum of 3 hinges per door, one being a slow action, cam rise 
spring assist self-closing hinge. Hinges shall be adjustable for proper gasket seal. 
a. Door Closer: Dual speed, gas loaded hydraulic cylinder to control closure and reduce 

slamming. Closer to include concealed fasteners.  
b. Kick Plate: 48 inches high by full width of door on both sides of door. 
c. Door Jamb Plate: 48 inches high on both sides of wall at door jambs. 

5. Lock: Provide with keyed cylinder lock capable of release from the room interior whether or not the 
door is locked. Include signage in room interior explaining how the door operates and how to open 
the door. 

6. Concealed wiring. 
7. Threshold: Stainless steel heated threshold at rooms below 0 degrees. 

J. Pressure Relief Port: Provide a pressure relief port in walls where a swinging door will operate to reduce 
the resistance required to open and close swinging doors.  Port ventilator shall seal tight, provide frost 
resistance, and heater to prevent blockage. 
1. Power the pressure relief port frost protection feature through the control panel.  

K. Door Jamb and Head: Openings shall be made of fiberglass reinforced plastic using thermoset resin and 
continuous pultrusion process. 

L. Digital Thermometer: Provide a solid state, two-digit thermometer with 1/2 inch display at each door to 
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indicate inside air temperature in degrees Fahrenheit or Celsius. 

M. Closure Panels:  
1. Furnish and install vertical and horizontal closure panels, strips and shrouds to close the opening 

between environmental rooms and adjacent building partitions and ceiling. 
2. Finish to match adjoining environmental room wall panels. 

2.4 ROOM INTERIORS 

A. Lay-in Ceiling: Provide a 24 inch by 48 inch(610 mm by 1220 mm) eggcrate type lay in ceiling panels 

supported by anodized aluminum grid members and covering the total ceiling area. Panels shall be acrylic 
with 1/2 square perforations. 

B. Ceiling Plenum: 
1. Plenum to contain conditioning modules, heating elements, control valves and other equipment 

necessary to condition the room air to maintain specified conditions. 
2. Conditioned air shall be directed into a positive pressure plenum extending across the room ceiling.  
3. Plenum to provide the correct percentage of total opening of lay-in ceiling to ensure uniform air 

distribution throughout the room. 

C. Conditioning Module: 
1. Room air shall be temperature conditioned by a conditioning module consisting of an evaporator 

coil with drain pan, air circulating blowers and controls. 
2. Locate conditioning module in ceiling plenum above lay in ceiling. Conditioning module shall be low 

profile type to maximize the clear height inside the room and arranged so that cooled air is 
discharged parallel to the ceiling. 

3. Electrical power feed to conditioning module shall be through the environmental room control 
panel. 

D. Lighting: 
1. Design: Lighting shall be sufficient to provide a minimum 75 footcandles of uniform illumination 

when measured at 36 inches above the floor. 
2. Mount fixtures above the false ceiling panels within ceiling plenum. 
3. Surface mount fixtures to room ceiling panels and provide an accessible junction box on the 

outside surface of the ceiling panels. Coordinate locations of fixtures to provide even distribution of 
light and avoid conflicts with conditioning modules. 

4. Fixtures: Vaporproof LED type suitable for from -20 degrees Celsius to 60 degrees Celsius. 
Underwriters Laboratories approved for horizontal mounting in wet locations. Lighting shall be 120 
volts. CRI shall be greater than 80. Color temperature to match general room lighting. 

5. Lamps: Provide type specified under Division 26. For rooms at 0 degrees Celsius and below, 
provide low temperature lamps. 

6. Diffuser: Molded polycarbonate, ribbed diffuser, secured to fully-gasketed housing by captive, 
cam-action latches, eight per fixture. Milky diffuser. 

7. Switch: Provide with pilot light and locate outside of the room next to the door. 

E. Flooring: 
1. Acceptable Manufacturers: 

a. Altro Walkway 20 Safety Flooring 
b. Armstrong 
c. Mannington 

2. Crevice free, non-absorbent, slip resistant, abrasive, vinyl flooring. 

3. Depending on room size, floors shall be seamless or have welded seams, coved 4 inch(100 mm) 
up sides and capped with vinyl trim piece and continuously silicone sealed between vinyl cap and 
walls. 

4. Color: Selected by the Owner's Representative from one of the manufacturer's standard colors. 
5. Flooring shall have temperature stability, dimensional stability and flexibility from -30 degrees 

Celsius to 60 degrees Celsius. 
6. Flooring shall meet the current slip resistance Static Coefficient of Friction Guidelines of the 

Americans with Disabilities Act and OSHA, and be unaffected by surface water. 
7. Provide flooring with an underlayment as recommended by the flooring manufacturer. 

2.5 REFRIGERATION SYSTEM 

A. Design: 
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1. Complete, integrated system consisting of a conditioning module, compressor / condenser unit, 
interconnecting piping, interconnecting wiring, and controls designed for continuous system 
operation. The refrigeration system shall be a fully modulating type which continuously proportions 
the mixture of liquid and hot gas phases of the refrigerant entering the evaporator, utilizing a 
modulating control valve. On/off solenoid valve type of control will not be acceptable. The system 
shall also include high/low pressure controls, receiver, expansion valve, and necessary 
components for a complete system to achieve the specified performance. 

2. System capacity shall be sufficient to simultaneously and continuously meet loads, from 0 to 100 
percent, including heat transmission from external sources, ventilation load, and internal heat gain 
from equipment, lighting and people. Door openings are per the Controlled Environmental Room 
Schedule. 

3. Refrigerant: 448A or CO2 (R-744). Type A1 low Global Warming Potential (GWP) and compliant 
with the EPA AIM Act. 

4. Rooms used for purposes other than storage, ventilation will be continuously provided from the 
building supply air system. Rooms must maintain temperature control and uniformity with 
ventilation load continuously present. 

B. Conditioning Module: 
1. Evaporator Coil: Copper tube, copper cross-fin coils with aluminum housing. Maximum 6 fins per 

inch (25 mm), minimum 4 rows deep. Air velocity shall be less than 500 fpm (2.5 m/s).  

2. Coil Blower Motor: Permanently lubricated, electronically communicated (EC), ball bearing design, 
rubber mounted, and thermally protected. 

3. Drain Pans: Provide an insulated, stainless steel or heavy gage aluminum, condensate drain pan 
large enough to collect condensate during normal operating and defrost cycles. Drain discharge to 
rear of module.  

C. Compressor / Condenser Unit: 
1. Water cooled, semi-hermetic, serviceable unit sized to maintain temperature / humidity conditions 

scheduled for each room on the drawings. 
2. Components of the unit shall be designed for 125 psig working pressure or 150 percent of 

maximum operating pressure, whichever is greater. 
3. Unit shall have a minimum of a high/low pressure safety control, receiver with fusible plug, liquid 

line drier with sight glass, crankcase pressure regulator, accumulator, vibration absorbers and 
thermal protection. 

4. Unit shall be designed for continuous operation for maximum compressor life and to eliminate 
on-and-off cycling. 

5. The compressor / condenser unit shall be linked to an evaporator of matching capacity. 
6. Units located outdoors or in an unprotected area shall have a weatherproof housing, low ambient 

protection and crankcase heaters. 
7. Water cooled units shall be provided with modulating water regulating valves to maintain head 

pressure 

D. Automatic Defrost System: 
1. For rooms with setpoint temperature 0 degrees Celsius and below, provide electric defrost with 

timer and fan delay switch. Set defrost initiation time and duration so that room temperature 
increase is minimized while achieving complete removal of accumulated frost. Electric heat trace 
and insulate drainpipe. 

E. Piping: ACR type, hard drawn, cleaned and capped Type L copper tubing soldered with silver solder. Hot 
gas piping shall be silver brazed. Piping shall be installed to allow for linear expansion of copper after 
startup. 

1. Suction Piping: Size for velocity of 500-700 fpm (2.5-3.5 m/s) on horizontal runs with a slight pitch 

toward condensing unit. When condensing unit is located below evaporator and there is no 
possibility of trapping oil; size vertical runs same as horizontal runs. When condensing unit is 

located above evaporator; size vertical runs for velocity of 1,000-1,500 fpm (5-7.5 m/s) and install 

proper traps spaced not more than 10 feet (3 m) apart on tubing risers. 

2. Hot Gas Piping: When hot gas piping is field installed remote from compressor, size at same 
velocities and with same trap requirements as specified above for suction lines. 

3. Liquid Piping: Size liquid piping for maximum 2 psig (13.8 kPa) pressure drop. 

4. Hangers: Provide with appropriate tubing clamps to support liquid, suction, and discharge lines 

individually. Space hangers or clamps 8 feet (2.4 m) on center maximum. 
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5. Condensate Drain Piping: Provide 7/8 inch (20 mm) or greater, Type L copper tubing from 

evaporator drain pan to the building waste system. Drain piping shall terminate 2 inches (48 mm) 
above the floor sink or floor drain outside the room. Horizontal piping between drain pan and 
environmental room wall shall be located above the lay in ceiling, or above required clearance zone 

and pitched in the direction of flow. Rigidly support piping at walls, 3 feet (1 m) on center with a 1 

inch (24 mm) clear space between the wall and the drain line. Provide cleanout tee near drain pan. 

Where piping passes through wall of room, provide chrome plated escutcheons on both faces of 
the wall and a trap seal at the outside surface of the wall. Insulate and electric heat trace drain 
piping. 

6. Refrigerant Testing: Pressurize and leak test entire system at not less than 100 psig (690 kPa). 
Clean and dehydrate by maintaining a vacuum of 500 microns, or lower, for a 5 hour period. Add 
required charge of refrigerant, and oil if necessary, and test entire system for performance. The 
type of refrigerant used shall be in accordance with State and Local Codes. Mark each system 
clearly as to refrigerant type used. 

7. Service line penetrations shall be properly sealed with silicone caulking. 
8. Refer to drawings for location of roof-mounted remote compressor and condenser units and floor 

sinks. 

F. Pipe Insulation: Suction and hot gas refrigeration lines shall be insulated with a closed cell foam plastic 
insulation. The material shall be tubular in form and sized according to the pipe size. Joints shall be 
thoroughly bonded by the adhesive recommended by the manufacturer of the insulation. Insulation shall 
meet local and state fire and smoke requirements. Penetrations of the insulation must be thoroughly 
sealed to form a complete vapor barrier. Wherever the insulation terminates the edges shall be sealed to 
the pipe with sealant. 

2.6 INSTRUMENT AND CONTROL SYSTEMS 

A. Control Panel Enclosure: Install instruments, controls, and major electrical components in a control 
console outside of the room next to the door, mounted at eye level. Provide an easy access service door 
for front servicing of major electrical components. 
1. Surface mount control panel. 
2. Provide control center at panel front protected with a hinged acrylic cover with lock to prevent 

unauthorized access. 
3. Control panel shall contain circuit fusing, timers, switches, pilot lights, main and safety controls, 

alarms, and other devices required for system operation. 
4. Console enclosure shall extend from control panel to 6 inches above ceiling to conceal wiring and 

conduit. 
5. If control panel protrudes into walking path more than 4 inches, console enclosure shall extend 

from bottom of control panel to 6 inches above finished floor to address accessibility. 

B. Temperature Controller: Controller shall be a PLC with touch-screen interface and password protection. 
Controller shall have non-volatile memory to maintain settings and functions in the event of a power failure 
without the use of batteries and shall automatically restart upon power restoration. 
1. Plug-in components shall be used for easy replacement. 
2. Controller shall disallow inputs that are not within the operating range of the room. Temperature 

control shall be 100% solid state, proportional controller capable of both Celsius and Fahrenheit 
operation. 

3. Temperature sensors shall be resistive with an initial accuracy and inter-changeability better than 
plus or minus 2 degrees Celsius. 

4. Control sensitivity shall be better than plus or minus 0.03 degrees Celsius with display and 
set-point resolution of 0.1 degree Celsius. 

5. Temperature control shall be within plus or minus 0.5 degree Celsius over the ranges scheduled on 
the drawings. 

6. Controller proportional output shall be both analog (0-10VCD) and digital (increase/decrease, 
active low). 

7. Proportional valves, solid-state heat controls, as well as zero-crossing solid-state switches, shall be 
fully supported. 

8. An interface port shall be available for monitoring, data logging, or copying of stored data to a 
memory device. 

9. All switched devices operated by the controller shall be switched by optically-isolated, individually 
replaceable, solid state relays 
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C. Relative Humidity Controller: Controller shall be a PLC with touch-screen interface and password 
protection. Controller shall have non-volatile memory to maintain settings and functions in the event of a 
power failure without the use of batteries and shall automatically restart upon power restoration. 
1. Plug-in components shall be used for easy replacement. 
2. Thin Film Capacitance Sensor: Sensitivity shall be greater than or equal to plus or minus 2 percent. 
3. The microprocessor PID controller shall continuously monitor room condition versus setpoint, 

providing an output which will modify the conditioning system capacity in response to deviations. 
4. Controller range shall be established to cover the required range of the room as scheduled. 
5. Accuracy: Plus or minus 0.5 percent span or I/digit for display. 
6. Ambient Temperature Error: 0.01 percent of span per percent relative humidity deviation from 25 

degrees Celsius. 
7. Resolution: 1 percent relative humidity per unit. 
8. Calibration Drift: Self compensating for ambient temperature. Calibration values shall be stored in 

memory. No field calibration shall be required. 
9. Noise rejection: Normal mode, 85 dB minimum at 60 Hertz or greater. 
10. Common mode, 90 dB minimum. 
11. An interface port shall be available for monitoring, data logging, or copying of stored data to a 

memory device. 
12. Switched devices operated by the controller shall be switched by optically isolated, individually 

replaceable, solid state relays. 

D. Programming: System shall use graphical style programming with up to 32 time-line program steps per 24 
hours for channels. Edit & Examine capability allows operator to edit or examine any line and step through 
the whole program line-by-line without affecting program content or losing control: 
1. The control system shall be capable of executing setpoints read from a user-generated data file, 

created in a format specified by the manufacturer, located on either removable media at the 
controller or on the local area network, as desired. The data file shall be capable of containing an 
indefinite number of setpoint steps that are read and executed sequentially by the controller. 

E. Control Channels: Provide two closed loop control channels standard, for temperature and humidity, and 
optionally expandable to up to six closed loop channels; and up to nine open loop control channels for 
lighting or other optional on/off equipment control. Provide each closed-loop channel with proportional and 
ON/OFF outputs, temperature configurable in Celsius. User selectable global ramping control for closed 
loop channels. 

F. Backup, Averaging or Monitoring Sensors: Control system shall be capable of integrating an optional 
backup, averaging or monitoring sensor to each closed-loop control channel. Mode of operation, backup, 
averaging, monitoring or disabled, shall be selectable per channel. 
1. Backup Mode - Control system shall continuously monitor, display and record input from the 

backup sensor and shall automatically switch to the backup sensor for control input in the event of 
a primary sensor fault. 

2. Averaging Mode - Control system shall average the input from two separately located sensors and 
use the average value as the control process value. 

3. Monitoring Mode - Control system shall continuously monitor, display and record input from the 
monitoring sensor in addition to the primary control sensor. 

G. Displays: Real-time display of setpoint and actual operating conditions. Graphic charting of control data for 
user-selected period of up to previous 24 hours displayed for each closed loop control channel. 

H. Data logging: System shall include capacity for logging of closed-loop control channels with ability to 
transfer or download to portable media.  System shall be capable of storing a minimum of one (1) year, 
logged at five-minute intervals, of data locally (at the chamber). Data is stored in unencrypted format for 
transfer and analysis by user. 

I. Security: Controller shall be capable of being accessed only by authorized users via a secure 
username/password system. There shall be no limit to the quantity of users. Password shall be user 
specified and changeable. Each user shall belong to one of four security groups providing various levels of 
access to controller features. Only the highest-level Administrator group shall have access to username 
and password control. The other three groups shall provide decreasing levels of access. A view only 
feature shall be permitted when no authorized user is logged on. Logons shall automatically time-out and 
the controller returned to a secured state when no activity exists for user selectable duration. 
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J. Alarm and Safety Control System: Provide each room with a High/Low temperature safety alarm system 
as follows. Separately adjustable high and low limit control safeties shall be provided in the control panel. 
Limit controls shall be independent from others and will actuate a set of normally open and normally closed 
relay contacts for connection to building alarm system. Provide functions and devices as follows: 
1. High Limit: When room rises above high temperature limit, heat producing devices shall shut down 

including lights, fans, and door heat.  Remote alarm relay shall shift giving a normal open or closed 
signal.  System shall remain in this state until temperature drops, at which time system 
automatically resets. 

2. Low Limit: When room drops below low temperature limit the refrigeration compressor is 
deactivated. Remote alarm relay shall shift giving a normal open or closed signal.  System shall 
remain in this state until temperature rises within limits, at which time system automatically resets. 

3. Alarm System Functioning: 
a. In addition to safety alarms, the system shall also include local alarms to monitor high and 

low limit performance, sensor malfunction, or other errors. These local alarms will activate 
an audible buzzer and annunciator light on the control console but will not activate the 
safety alarms described above. 

K. Remote Access: Provide software for remote access and control of the controller when connected to a 
local area network or over the internet when properly configured. 

2.7 ACCESSORY ELECTRICAL COMPONENTS 

A. Outlets: Power outlets through the control panel.  Provide outlets as shown on drawings with a minimum 
of one GFCI-type electrical outlet with waterproof cover in each room.  

B. Provide seal-off fittings to seal conduits and prevent condensation at penetrations of environmental room 
walls or ceiling panels. 

2.8 PERSONNEL EMERGENCY ALARM 

A. Provide room with a reset type, electrically powered personnel emergency alarm system. Power shall be 
from the room electrical input. The system shall consist of an actuator within the room and audible and 
visual alarms affixed to the front exterior of the room. Provide an additional alarm for the building 
automation system utilizing two dry contacts. Include signage in room interior explaining how the 
personnel emergency alarm operates in the event of an emergency. 

B. The alarm system actuator shall be a heavy duty, oil tight switch, equipped with a red button marked, 
"EMERGENCY ALARM - PULL TO RESET." The actuator shall be mounted on the interior wall of the 

room adjacent to the door jamb and 12 inches (300 mm) above the finish floor. 

C. The audible alarm shall be of a type that provides a high decibel level of sound output at a frequency 
distinct from room parameter alarms. The visual alarm shall be mounted in an area providing no vision 
interference and shall be prominently labeled "PERSONNEL EMERGENCY." 

PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Examine and verify work areas for correct dimensions, and verify that rough-ins for electrical, plumbing 
and mechanical services are installed and properly configured. 

B. Examine surfaces and conditions to receive products and systems and associated work for compliance 
with requirements and other conditions affecting performance.  Proceed only when unsatisfactory 
conditions have been corrected in a manner complying with Contract Documents.  Starting work within a 
particular area will be construed as acceptance of surface conditions. 

C. Coordinate with other trades for the proper and correct installation of plumbing and electrical rough-in, 
structural backing for items attached to walls, and for rough opening dimensions required for the 
installation of products in this section. 

3.2 INSTALLATION 

A. Installation and start-up shall be performed by manufacturer's personnel. Manufacturer shall supply factory 
trained, on-site supervision when work of this section is performed. 

B. Installation Quality Standards:  In addition to standards listed elsewhere, perform Work according to the 
following, unless otherwise specified. 
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1. Respective manufacturer/fabricator's written installation instructions. 
2. Accepted submittals. 
3. Contract Documents. 

C. Comply with manufacturer's instructions, recommendations, and specifications for cleaning and surface 
preparation.  Surfaces shall have no defects, contaminants, or errors which would result in poor or 
potentially defective installation or would cause latent defects in Work. 

D. Deliver to job site, uncrate, place in location, and assemble equipment specified herein. Remove debris 
and crating materials. Components shall not be exposed to weather. 

E. Install components straight, plumb, level and true. Install service lines at right angles to walls and floors, 
except where required to pitch to drains. Seal or otherwise ensure that fastenings to rooms do not 
compromise vapor barriers or insulation. Seal between piping and sleeves. Sections shall match without 
distortion. Door shall close and seal without binding. 

F. Provide vertical and horizontal closure panels, strips or shrouds to close the opening between 
environmental rooms and adjacent building partitions and ceiling. 

G. Electrical: 
1. Furnishing, installation and connection of control panel, complete with disconnects for incoming 

service and branch circuits. 
2. Incoming service to control panel mounted disconnects from junction box located above the 

environmental room. 
3. Interlocking control wiring between control panel and remote compressor/condenser units, 

conditioning module, dehumidifiers, humidifiers and heaters. 
4. Provide a dry contact, for use by building automation system, that will close when any of the 

operating controls fail or when any of the safety devices prevent operation of conditioning 
equipment. 

5. Provide seal-off fittings to seal conduit and prevent condensation at penetrations of environmental 
room walls or ceiling panels. 

6. Provide packaged compressor units complete with disconnects and motor starters. 

H. Mechanical: 
1. Service line penetrations into rooms shall be properly sealed with silicone caulking. 
2. Provide piping and valving between rooms and remote equipment and condensate drain piping to 

building drainage system. 
3. When applicable, insulate the supply and exhaust ducts for a minimum of 6 feet(1.8 m) beyond the 

collar 

I. Anchor equipment securely in place.  Comply with seismic restraint code requirements for installation of 
walk-in units and associated equipment. 

J. Touch-up minor damaged surfaces caused during installation.  Replace damaged components as 
directed by Architect. 

3.3 SUPERVISION AND STARTUP 

A. Provide the services of the manufacturer's factory trained field representative to inspect and provide 
written approval of the installation. 

B. Include the services of the manufacturer's representative to start up and test the equipment. The 
manufacturer shall certify in writing that the rooms are operating according to specifications. 
1. Simulate and verify alarm and limit functions. 
2. Operate and verify defrost functions. 
3. Verify operation of specified functions and switches. 

C. Prepare a detailed written checklist indicating the step-by-step tests performed and results observed.  
Include completed test checklists with O&M manuals. 

3.4 CLEANUP, MAINTENANCE, ADJUSTING AND DEMONSTRATION 

A. At completion, clean surfaces thoroughly using no cleaners, which will harm adjacent surfaces. 

B. Protect equipment and surfaces from damage and replace damaged items. 

C. Include the services of the manufacturer's representative to instruct Owner's staff in the complete 
operation of each type of room including controls, start-up procedures and general maintenance 
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requirements. The operating and maintenance manual shall include sequential operation, start-up and 
shut-down, and preventative maintenance, with pertinent control data, schematics, test results, and 
drawings. 

3.5 TESTING 

A. Installation of casework, shelving, and furnishings as indicated on the drawings to be completed prior to 
testing of room. 

B. Provide equipment and instrumentation for testing and perform the specified tests. Tests shall confirm that 
rooms conform to the following requirements: 
1. Temperature control of plus or minus 0.2 degrees Celsius shall be the temperature at the sensing 

bulb and shall be the total variation in the temperature control of the rooms.  It should not be 
confused with the temperature uniformity as noted below. 

2. Temperature uniformity of plus or minus 0.5 degrees Celsius refers to the temperature as 
measured throughout the chamber to within 12 inches of walls, floors and ceilings.  Uniformity 
shall be measured by a multi-point strip chart recorder or data logger utilizing a minimum of twelve 
(12) sensors, distributed randomly throughout the room during a continuous 24-hour test period. 
Where room is specified to cover a range of temperatures samples from both high and low end of 
the range, multiple temperature set points (high and low) shall be recorded during the test period. 

3. Temperature Gradient: Verify that maximum temperature gradient from floor to ceiling does not 
exceed 1.0 degrees Celsius. 

4. Recovery Test: Rooms, except freezers, shall recover preset operating temperature within 5 
minutes after door has been fully opened to 75 degrees Fahrenheit ambient for a period of 1 full 
minute. 

5. Internal Load Test: Each room shall maintain plus or minus 1.0 degree Celsius control when 
operating with the number of people, amount of ventilation, and internal heat gain of lighting and 
equipment as scheduled on the Drawings. 

C. Witnessing of Startup and Tests: Owner's Representative shall be given the option of witnessing and 
confirming test results. Notify Owner's Representative, in writing, 10 business days prior to start of room 
operation and tests. 

D. Provide written reports, in duplicate, of tests. Reports shall indicate procedures followed, instruments used, 
and tabulation of results. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer/Fabricator's Field Service:  Manufacturer/fabricator's qualified technical representative shall 
inspect first day's Work and periodically inspect Work to ensure installation is proceeding in accordance 
with manufacturer/fabricator's designs, recommendations, instructions, and warranty requirements.  
Representative shall submit written reports of each visit indicating observations, findings, and conclusions 
of inspection. 

B. Owner's Testing Agency Field Service:  The Owner may employ and pay a qualified independent testing 
agency to perform field quality control.  Materials and installation failing to meet specified requirements 
shall be replaced at the Contractor's expense.  Retesting of materials and installations failing to meet 
specified requirements shall be done at Contractor's expense. 

3.7 PROTECTION OF FINISHED WORK 

A. Provide necessary protective measures to prevent damage to equipment from exposure to other 
construction activity. 

END OF SECTION 132100 


