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SECTION 01 00 00 
GENERAL REQUIREMENTS 

 

1.1 SAFETY REQUIREMENTS 

 Refer to section 01 35 26, SAFETY REQUIREMENTS for safety and infection 

control requirements. 

1.2 GENERAL INTENTION  

A. Contractor shall completely prepare site for building operations, 

including demolition and removal of existing structures, and furnish 

labor and materials and perform work for Installation of new three-

compartment sink in SPD as required by drawings and specifications.  

B. Visits to the site by Bidders may be made only by appointment with the 

Medical Center Engineering Officer.  

C. OMIT 

D. OMIT 

E. All employees of general contractor and subcontractors shall comply 

with VA security management program and obtain permission of the VA 

police, be identified by project and employer, and restricted from 

unauthorized access. 

1.3 STATEMENT OF BID ITEM(S)  

A. ITEM I, Work includes general construction, alterations and necessary 

removal of existing structures and construction and certain other 

items.  

1.4 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A. Drawings and contract documents may be obtained from the website where 

the solicitation is posted. Additional copies will be at Contractor's 

expense,. 

1.5 CONSTRUCTION SECURITY REQUIREMENTS 

A. Security Plan: 

1. The security plan defines both physical and administrative security 

procedures that will remain effective for the entire duration of the 

project. 
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2. The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employees also comply 

with these regulations. 

B. Security Procedures: 

1. General Contractor’s employees shall not enter the project site 

without appropriate badge.  They may also be subject to inspection 

of their personal effects when entering or leaving the project site. 

2. Before starting work the General Contractor shall give one week’s 

notice to the Contracting Officer so that security //escort// 

arrangements// can be provided for the employees.  This notice is 

separate from any notices required for utility shutdown described 

later in this section. 

3. No photography of VA premises is allowed without written permission 

of the Contracting Officer. 

4. VA reserves the right to close down or shut down the project site 

and order General Contractor’s employees off the premises in the 

event of a national emergency.  The General Contractor may return to 

the site only with the written approval of the Contracting Officer. 

C. OMIT 

D. OMIT 

E. OMIT 

F. OMIT 

 

1.6 OPERATIONS AND STORAGE AREAS  

A. The Contractor shall confine all operations (including storage of 

materials) on Government premises to areas authorized or approved by 

the Contracting Officer. The Contractor shall hold and save the 

Government, its officers and agents, free and harmless from liability 

of any nature occasioned by the Contractor's performance. 

B. Temporary buildings OMIT  
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C. The Contractor shall, under regulations prescribed by the Contracting 

Officer, use only established roadways, or use temporary roadways 

constructed by the Contractor when and as authorized by the Contracting 

Officer. When materials are transported in prosecuting the work, 

vehicles shall not be loaded beyond the loading capacity recommended by 

the manufacturer of the vehicle or prescribed by any Federal, State, or 

local law or regulation. When it is necessary to cross curbs or 

sidewalks, the Contractor shall protect them from damage. The 

Contractor shall repair or pay for the repair of any damaged curbs, 

sidewalks, or roads.  

(FAR 52.236-10) 

D. Working space and space available for storing materials shall be as 

determined by the COR. 

E. Workmen are subject to rules of Medical Center applicable to their 

conduct.  

F. Execute work so as to interfere as little as possible with normal 

functioning of Medical Center as a whole, including operations of 

utility services, fire protection systems and any existing equipment, 

and with work being done by others. Use of equipment and tools that 

transmit vibrations and noises through the building structure, are not 

permitted in buildings that are occupied, during construction, jointly 

by patients or medical personnel, and Contractor's personnel, except as 

permitted by COR where required by limited working space.   

1. Do not store materials and equipment in other than assigned areas.  

2. Schedule delivery of materials and equipment to immediate 

construction working areas within buildings in use by Department of 

Veterans Affairs in quantities sufficient for not more than two work 

days. Provide unobstructed access to Medical Center areas required 

to remain in operation.  

3. Where access by Medical Center personnel to vacated portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and safety requirements. 

G. Phasing:  
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 The Medical Center must maintain its operation 24 hours a day 7 days a 

week.  Therefore, any interruption in service must be scheduled and 

coordinated with the COR to ensure that no lapses in operation occur.  

It is the CONTRACTOR'S responsibility to develop a work plan and 

schedule detailing, at a minimum, the procedures to be employed, the 

equipment and materials to be used, the interim life safety measure to 

be used during the work, and a schedule defining the duration of the 

work with milestone subtasks.  The work to be outlined shall include, 

but not be limited to: 

 To insure such executions, Contractor shall furnish the COR with a 

schedule of approximate dates on which the Contractor intends to 

accomplish work in each specific area of site, building or portion 

thereof. In addition, Contractor shall notify the COR two weeks in 

advance of the proposed date of starting work in each specific area of 

site, building or portion thereof. Arrange such dates to insure 

accomplishment of this work in successive phases mutually agreeable to  

Medical Center Director, COR and Contractor, as follows:  

 

Phase I:    Construction of temporary wall and relocation of existing sink. 

Phase II:   Modification of existing utilities for new sink. Restore finishes. 

Phase III:  Removal of temporary sink and temporary wall. Installation of new 
sink.   

H.    Building(s) No. 1 will be occupied during performance of work, but                      

immediate areas of alterations will be vacated.  

 Contractor shall take all measures and provide all material 

necessary for protecting existing equipment and property in affected 

areas of construction against dust and debris, so that equipment and 

affected areas to be used in the Medical Centers operations will not 

be hindered. Contractor shall permit access to Department of 

Veterans Affairs personnel and patients through other construction 

areas which serve as routes of access to such affected areas and 

equipment.  These routes whether access or egress shall be isolated 

from the construction area by temporary partitions and have walking 

surfaces, lighting etc to facilitate patient and staff access.   
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Coordinate alteration work in areas occupied by Department of 

Veterans Affairs so that Medical Center operations will continue 

during the construction period.  

2. Immediate areas of alterations not mentioned in preceding

Subparagraph 1 will be temporarily vacated while alterations are

performed.

I. Construction fence: OMIT 

J.  (OMIT) 

K. Utilities Services: Maintain existing utility services for Medical 

Center at all times. Provide temporary facilities, labor, materials, 

equipment, connections, and utilities to assure uninterrupted services. 

Where necessary to cut existing water, steam, gases, sewer or air 

pipes, or conduits, wires, cables, etc. of utility services or of fire 

protection systems and communications systems (including telephone), 

they shall be cut and capped at suitable places where shown; or, in 

absence of such indication, where directed by COR.  

1. No utility service such as water, gas, steam, sewers or electricity,

or fire protection systems and communications systems may be

interrupted without prior approval of COR Chief of Facilities

Management. Electrical work shall be accomplished with all affected

circuits or equipment de-energized. When an electrical outage cannot

be accomplished, work on any energized circuits or equipment shall

not commence without a detailed work plan, the Medical Center

Director’s prior knowledge and written approval.

2. Contractor shall submit a request to interrupt any such services to 

COR, in writing, 7 days in advance of proposed interruption. 

Request shall state reason, date, exact time of, and approximate 

duration of such interruption.

3. Contractor will be advised (in writing) of approval of request, or

of which other date and/or time such interruption will cause least

inconvenience to operations of Medical Center. Interruption time

approved by Medical Center may occur at other than Contractor's

normal working hours.
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4. Major interruptions of any system must be requested, in writing, at 

least 15 calendar days prior to the desired time and shall be 

performed as directed by the COR.  

5. In case of a contract construction emergency, service will be 

interrupted on approval of COR. Such approval will be confirmed in 

writing as soon as practical.  

6. Whenever it is required that a connection fee be paid to a public 

utility provider for new permanent service to the construction 

project, for such items as water, sewer, electricity, gas or steam, 

payment of such fee shall be the responsibility of the Government 

and not the Contractor.  

L. Abandoned Lines: All service lines such as wires, cables, conduits, 

ducts, pipes and the like, and their hangers or supports, which are to 

be abandoned but are not required to be entirely removed, shall be 

sealed, capped or plugged at the main, branch or panel they originate 

from. The lines shall not be capped in finished areas, but shall be 

removed and sealed, capped or plugged in ceilings, within furred 

spaces, in unfinished areas, or within walls or partitions; so that 

they are completely behind the finished surfaces.  

M. To minimize interference of construction activities with flow of 

Medical Center traffic, comply with the following:  

1. Keep roads, walks and entrances to grounds, to parking and to 

occupied areas of buildings clear of construction materials, debris 

and standing construction equipment and vehicles.  

N. Coordinate the work for this contract with other construction 

operations as directed by COR. This includes the scheduling of traffic 

and the use of roadways, as specified in Article, USE OF ROADWAYS.  

O. Coordination of Construction with Cemetery Director: OMIT 

1.7 ALTERATIONS  

A. Survey: Before any work is started, the Contractor shall make a 

thorough survey with the COR and a representative of VA Supply Service, 

of buildings areas of buildings in which alterations occur and areas 

which are anticipated routes of access, and furnish a report, signed by   
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all three, to the Contracting Officer. This report shall list by rooms 

and spaces: 

1. Existing condition and types of resilient flooring, doors, windows, 

walls and other surfaces not required to be altered throughout // 

affected areas of building.   

2. Existence and conditions of items such as plumbing fixtures and 

accessories, electrical fixtures, equipment, venetian blinds, 

shades, etc., required by drawings to be either reused or relocated, 

or both. 

3. Shall note any discrepancies between drawings and existing 

conditions at site.  

4. Shall designate areas for working space, materials storage and 

routes of access to areas within buildings where alterations occur 

and which have been agreed upon by Contractor and COR.  

B. Any items required by drawings to be either reused or relocated or 

both, found during this survey to be nonexistent, or in opinion of COR  

and/or Supply Representative, to be in such condition that their use is 

impossible or impractical, shall be furnished and/or replaced by 

Contractor with new items in accordance with specifications which will 

be furnished by Government. Provided the contract work is changed by 

reason of this subparagraph B, the contract will be modified 

accordingly, under provisions of clause entitled "DIFFERING SITE 

CONDITIONS" (FAR 52.236-2) and "CHANGES" (FAR 52.243-4 and VAAR 

852.236-88).  

C. Re-Survey: Thirty days before expected partial or final inspection 

date, the Contractor and COR together shall make a thorough re-survey 

of the areas of buildings involved. They shall furnish a report on 

conditions then existing, of resilient flooring, doors, windows, walls 

and other surfaces as compared with conditions of same as noted in 

first condition survey report:  

1. Re-survey report shall also list any damage caused by Contractor to 

such flooring and other surfaces, despite protection measures; and, 

will form basis for determining extent of repair work required of 
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Contractor to restore damage caused by Contractor's workmen in 

executing work of this contract.  

D. Protection: Provide the following protective measures: 

1. Temporary protection against damage for portions of existing

structures and grounds where work is to be done, materials handled

and equipment moved and/or relocated.

2. Protection of interior of existing structures at all times, from

damage, dust and weather inclemency. Wherever work is performed,

floor surfaces that are to remain in place shall be adequately

protected prior to starting work, and this protection shall be

maintained intact until all work in the area is completed.

1.8 DISPOSAL AND RETENTION 

A. Materials and equipment accruing from work removed and from demolition 

of buildings or structures, or parts thereof, shall be disposed of as 

follows:  

1. Reserved items which are to remain property of the Government are 

noted on drawings as items to be stored. Items that remain property 

of the Government shall be removed or dislodged from present 

locations in such a manner as to prevent damage which would be 

detrimental to re-installation and reuse. Store such items where 

directed by COR.

2. Items not reserved shall become property of the Contractor and be

removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings located in rooms and

spaces in which work is to be done under this contract shall remain

the property of the Government. When rooms and spaces are vacated by

the Department of Veterans Affairs during the alteration period,

such items which are NOT required by drawings and specifications to

be either relocated or reused will be removed by the Government in

advance of work to avoid interfering with Contractor's operation.

4. PCB OMIT
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1.9 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND 
IMPROVEMENTS  

A. The Contractor shall preserve and protect all structures, equipment, 

and vegetation (such as trees, shrubs, and grass) on or adjacent to the 

work site, which are not to be removed and which do not unreasonably 

interfere with the work required under this contract. The Contractor 

shall only remove trees when specifically authorized to do so, and 

shall avoid damaging vegetation that will remain in place. If any limbs 

or branches of trees are broken during contract performance, or by the 

careless operation of equipment, or by workmen, the Contractor shall 

trim those limbs or branches with a clean cut and paint the cut with a 

tree-pruning compound as directed by the Contracting Officer.  

B. The Contractor shall protect from damage all existing improvements and 

utilities at or near the work site and on adjacent property of a third 

party, the locations of which are made known to or should be known by 

the Contractor. The Contractor shall repair any damage to those 

facilities, including those that are the property of a third party, 

resulting from failure to comply with the requirements of this contract 

or failure to exercise reasonable care in performing the work. If the 

Contractor fails or refuses to repair the damage promptly, the 

Contracting Officer may have the necessary work performed and charge 

the cost to the Contractor. 

(FAR 52.236-9) 

C. Refer to Articles, "Alterations", "Restoration", and "Operations and 

Storage Areas" for additional instructions concerning repair of damage 

to structures and site improvements.  

 

1.10 RESTORATION  

A. Remove, cut, alter, replace, patch and repair existing work as 

necessary to install new work. Except as otherwise shown or specified, 

do not cut, alter or remove any structural work, and do not disturb any 

ducts, plumbing, steam, gas, or electric work without approval of the  

COR. Existing work to be altered or extended and that is found to be 

defective in any way, shall be reported to the COR before it is 

disturbed. Materials and workmanship used in restoring work shall 
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conform in type and quality to that of original existing construction, 

except as otherwise shown or specified.  

B. Upon completion of contract, deliver work complete and undamaged. 

Existing work (walls, ceilings, partitions, floors, mechanical and 

electrical work, lawns, paving, roads, walks, etc.) disturbed or 

removed as a result of performing required new work, shall be patched, 

repaired, reinstalled, or replaced with new work, and refinished and 

left in as good condition as existed before commencing work.  

C. At Contractor's own expense, Contractor shall immediately restore to 

service and repair any damage caused by Contractor's workmen to 

existing piping and conduits, wires, cables, etc., of utility services 

or of fire protection systems and communications systems (including 

telephone) which are not scheduled for discontinuance or abandonment.  

D. Expense of repairs to such utilities and systems not shown on drawings 

or locations of which are unknown will be covered by adjustment to 

contract time and price in accordance with clause entitled "CHANGES" 

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR 

52.236-2).  

1.11 PHYSICAL DATA OMIT 

1.12 PROFESSIONAL SURVEYING SERVICES OMIT 

1.13 LAYOUT OF WORK OMIT 

1.14 AS-BUILT DRAWINGS 

A. The contractor shall maintain two full size sets of as-built drawings 

which will be kept current during construction of the project, to 

include all contract changes, modifications and clarifications. 

B. All variations shall be shown in the same general detail as used in the 

contract drawings. To insure compliance, as-built drawings shall be 

made available for the COR review, as often as requested. 

C. Contractor shall deliver two approved completed sets of as-built 

drawings to the COR Chief of Facilities Management within 15 calendar 

days after each completed phase and after the acceptance of the project 

by the COR. 

D. Paragraphs A, B, & C shall also apply to all shop drawings. 
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1.15 USE OF ROADWAYS 

A. For hauling, use only established public roads and roads on Medical 

Center property 

1.16 RESIDENT ENGINEER'S FIELD OFFICE OMIT 

1.17 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT OMIT 

1.18 TEMPORARY USE OF EXISTING ELEVATORS OMIT 

1.19 TEMPORARY USE OF NEW ELEVATORS OMIT 

1.20 TEMPORARY TOILETS OMIT 

1.21 AVAILABILITY AND USE OF UTILITY SERVICES OMIT 

1.22 NEW TELEPHONE EQUIPMENT OMIT 

1.23 TESTS OMIT 

1.24 INSTRUCTIONS OMIT 

1.25 GOVERNMENT-FURNISHED PROPERTY  

A. The Government shall deliver to the Contractor, the 

Government-furnished property shown on the drawings.  

B. Equipment furnished by Government to be installed by Contractor will be 

furnished to Contractor at the Medical Center. 

  C. Storage space for equipment will be provided by the Government and the 

Contractor shall be prepared to unload and store such equipment therein 

upon its receipt at the Medical Center.  

D. Equipment furnished by the Government will be delivered in a partially 

assembled (knock down) condition in accordance with existing standard 

commercial practices, complete with all fittings, fastenings, and 

appliances necessary for connections to respective services installed 

under contract. All fittings and appliances (i.e., couplings, ells, 

tees, nipples, piping, conduits, cables, and the like) necessary to 

make the connection between the Government furnished equipment item and 

the utility stub-up shall be furnished and installed by the contractor 

at no additional cost to the Government.  

F. Completely assemble and install the Government furnished equipment in 

place ready for proper operation in accordance with specifications and 

drawings.  
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G. Furnish supervision of installation of equipment at construction site 

by qualified factory trained technicians regularly employed by the 

equipment manufacturer. 

 

1.26 RELOCATED EQUIPMENT ITEMS  

A. Contractor shall disconnect, dismantle as necessary, remove and 

reinstall in new location, items indicated by symbol "R" or otherwise 

shown to be relocated by the Contractor.  

B. Perform relocation of such equipment or items at such times and in such 

a manner as directed by the COR.  

C. Suitably cap existing service lines, such as steam, condensate return, 

water, drain, gas, air, vacuum and/or electrical, at the main whenever 

such lines are disconnected from equipment to be relocated. Remove 

abandoned lines in finished areas and cap as specified herein before 

under paragraph "Abandoned Lines".  

D. Provide all mechanical and electrical service connections, fittings, 

fastenings and any other materials necessary for assembly and 

installation of relocated equipment; and leave such equipment in proper 

operating condition.  

E. All service lines such as noted above for relocated equipment shall be 

in place at point of relocation ready for use before any existing 

equipment is disconnected. Make relocated existing equipment ready for 

operation or use immediately after reinstallation.  

 

1.27 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT OMIT 

1.28 CONSTRUCTION SIGN OMIT 

1.29 SAFETY SIGN OMIT 

1.30 PHOTOGRAPHIC DOCUMENTATION OMIT   

1.32 HISTORIC PRESERVATION OMIT  

1.33 VA TRIRIGA CPMS OMIT 

- - - E N D - - - 
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SECTION 09 05 16 
SUBSURFACE PREPARATION FOR FLOOR FINISHES  

PART 1 - GENERAL  

1.1 DESCRIPTION  

This section specifies subsurface preparation requirements for areas to 

receive the installation of applied flooring.  This section includes 

removal of existing floor coverings, floor leveling and repair as 

required.  

1.2 RELATED WORK  

A. Section 09 65 16, RESILIENT SHEET FLOORING  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

and TEST DATA. 

B. Written approval confirming product compatibility with subfloor 

material manufacturer and the flooring manufacturer 

C. Product Data: 

1. Moisture remediation system 

2. Underlayment Primer  

3. Cementitious Self-Leveling Underlayment 

4. Cementitious Trowel-Applied Underlayment (Not suitable for resinous 

floor finishes) 

1.4 DELIVERY AND STORAGE  

A. Deliver materials in containers with labels legible and intact and 

grade-seals unbroken. 

B. Store material to prevent damage or contamination. 

1.5 APPLICABLE PUBLICATIONS (OMIT) 

 

PART 2 - PRODUCTS  

2.1 MOISTURE REMEDIATION COATING (OMIT) 

2.2 CEMENTITIOUS SELF-LEVELING UNDERLAYMENT 

A. System Descriptions:  

1. High performance self-leveling underlayment resurfacer. Single 

component, self-leveling, cementitious material designed for easy 

application as an underlayment for all types of flooring materials. 

It is used for substrate repair and leveling. 

B. Products: Subject to compliance with applicable fire, health, 

environmental, and safety requirements for storage, handling, 

installation, and clean up. Gypsum-based products are unacceptable. 
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C. System Characteristics: 

1. Wearing Surface: smooth 

2. Thickness:  Per architectural drawings, ranging from feathered edge 

to 1”, per application. Applications greater than 1” require 

additional 3/8” aggregate to mix or as recommended by manufacturer.  

D. Underlayment must be calcium aluminate cement-based, containing 

portland cement.  Gypsum-based products are unacceptable. 

E. Compressive Strength: Minimum 4100 psi in 28 days in accordance with 

ASTM C109M 

F. Flexural Strength: Minimum 1000 psi in 28 days in accordance with ASTM 

348 

G. Dry Time: Underlayment shall receive the application of floor coverings 

in 16 hours. 

H. Primer: compatible and as recommended by manufacturer for use over 

intended substrate 

I. System Components:  Manufacturer's standard components that are 

compatible with each other and as follows: 

1. Primer: 

a. Resin: copolymer 

b. Formulation Description: single component ready to use. 

c. Application Method:  Squeegee and medium nap roller.  

 All puddles must be removed, and material must be allowed to dry, 

1-2 hours at 70F/21C. 

d. Number of Coats: (1) one. 

2. Grout Resurfacing Base: 

a. Formulation Description:  Single component, cementitious self-

leveling high early, high strength grout. 

b. Application Method:  colloidal mix pump, cam rake, spike roll. 

1) Thickness of Coats: Per architectural scope, 1” lifts. 

2) Number of Coats:  More than one if needed. 

c. Aggregates:  for applications greater than 1inch, require 

additional 3/8” aggregate to mix.  

 

Property Test Value 

Compressive Strength 
 ASTM C109 2,200 psi @ 24 hrs 

3,000 psi @ 7 days 
Initial set time  
Final Set time  ASTM C191 30-45 min. 

1 to 1.5 hours 
Bond Strength ASTM D7234 100% bond to  

concrete failure 
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2.3 CEMENTITIOUS TROWEL-APPLIED UNDERLAYMENT 

A. Underlayment must be calcium aluminate cement-based, containing 

portland cement. Gypsum-based products are unacceptable. 

B. Compressive Strength: Minimum 4000 psi in 28 days 

C. Trowel-applied underlayment shall not contain silica quartz (sand). 

D. Dry Time: Underlayment shall receive the application of floor covering 

in 15-20 minutes. 

PART 3 - EXECUTION  

3.1 ENVIRONMENTAL REQUIREMENTS  

A. Maintain ambient temperature of work areas at not less than 16 degree C 

(60 degrees F), without interruption, for not less than 24 hours before 

testing and not less than three days after testing. 

B. Maintain higher temperatures for a longer period of time where required 

by manufacturer's recommendation. 

C. Do not install materials when the temperatures of the substrate or 

materials are not within 60-85 degrees F/ 16-30 degrees C.   

3.2 SURFACE PREPARATION  

A. Existing concrete slabs with existing floor coverings:  

1. Conduct visual observation of existing floor covering for adhesion, 

water damage, alkaline deposits, and other defects. 

2. Remove existing floor covering and adhesives.  Comply with local, 

state and federal regulations and the RFCI Recommended Work 

Practices for Removal of Resilient Floor Coverings, as applicable to 

the floor covering being removed. 

B. Concrete shall meet the requirements of ASTM F710 and be sound, solid, 

clean, and free of all oil, grease, dirt, curing compounds, and any 

substance that might act as a bond-breaker before application.  As 

required prepare slab by mechanical methods.  No chemicals or solvents 

should be used. 

C. General: Prepare and clean substrates according to flooring 

manufacturer's written instructions for substrate indicated. 

D. Prepare concrete substrates per ASTM D4259 as follows: 

1. Dry abrasive blasting. 

2. Wet abrasive blasting. 

3. Vacuum-assisted abrasive blasting. 

4. Centrifugal-shot abrasive blasting. 

5. Comply with manufacturer's written instructions. 
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E. Repair damaged and deteriorated concrete according to flooring 

manufacturer's written recommendations. 

F. Verify that concrete substrates are dry. 

G. Tolerances: Subsurface shall meet the flatness and levelness tolerance 

specified on drawings or recommended by the floor finish manufacturer.  

Tolerance shall also not to exceed 1/4” deviation in 10’. As required, 

install underlayment to achieve required tolerance. 

H. Other Subsurface: For all other subsurface conditions, such as wood or 

metal, contact the floor finish or underlayment manufacturer, as 

appropriate, for proper preparation practices. 

3.3 MOISTURE REMEDIATION COATING: 

A. Where results of relative humidity testing (ASTM F2170) exceed the 

requirements of the specified flooring manufacturer, apply remedial 

coating as specified to correct excessive moisture condition. 

B. Prior to remedial floor coating installation mechanically prepare the 

concrete surface to provide a concrete surface profile in accordance 

with ASTM 4259. 

C. Mix and apply moisture remediation coating in accordance with 

manufacturer’s instructions. 

3.4 CEMENTITOUS UNDERLAYMENT: 

A. Install cementitious self-leveling underlayment as required to correct 

surface defects, floor flatness or levelness corrections to meet the 

tolerance requirements as or detailed on drawings, address non-moving 

cracks or joints, provide a smooth surface for the installation of 

floor covering.  

B. Mix and apply in accordance with manufacturer's instructions. 

3.5 PROTECTION  

A. Prior to the installation of the finish flooring, the surface of the 

underlayment should be protected from abuse by other trades by the use 

of plywood, Masonite, or other suitable protection course 

3.6 FIELD QUALITY CONTROL 

A. Where specified, field sampling of products must be conducted by a 

qualified, independent testing facility.  

 

- - - E N D - - - 
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SECTION 09 22 16 
NON-STRUCTURAL METAL FRAMING 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section specifies steel studs wall systems, shaft wall systems,  

and accessories for the screw attachment of other building boards. For 

temporary wall construction. 

1.2 RELATED WORK OMIT 

1.3 TERMINOLOGY  

A. Description of terms shall be in accordance with ASTM C754, ASTM C11, 

ASTM C841 and as specified.  

B. Underside of Structure Overhead: In spaces where steel trusses or bar 

joists are shown, the underside of structure overhead shall be the 

underside of the floor or roof construction supported by beams, 

trusses, or bar joists. In interstitial spaces with walk-on floors the 

underside of the walk-on floor is the underside of structure overhead.  

C. Thickness of steel specified is the minimum bare (uncoated) steel 

thickness.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Studs, runners and accessories.  

5. Screws, clips and other fasteners.  

C. Shop Drawings: None 

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE  

 In accordance with the requirements of ASTM C754.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society For Testing And Materials (ASTM)  

A641-09.................Zinc-Coated (Galvanized) Carbon Steel Wire  

A653/653M-11............Specification for Steel Sheet, Zinc Coated 

(Galvanized) or Zinc-Iron Alloy-Coated 

(Galvannealed) by Hot-Dip Process.  

09 22 16 - 1 
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C11-10..................Terminology Relating to Gypsum and Related 

Building Materials and Systems  

C635-07.................Manufacture, Performance, and Testing of Metal 

Suspension System for Acoustical Tile and 

Lay-in Panel Ceilings  

C636-08.................Installation of Metal Ceiling Suspension 

Systems for Acoustical Tile and Lay-in Panels  

C645-09.................Non-Structural Steel Framing Members  

C754-11.................Installation of Steel Framing Members to 

Receive Screw-Attached Gypsum Panel Products  

C841-03(R2008)..........Installation of Interior Lathing and Furring  

C954-10.................Steel Drill Screws for the Application of 

Gypsum Panel Products or Metal Plaster Bases to 

Steel Studs from 0.033 in. (0.84 mm) to 0.112 

in. (2.84 mm) in Thickness 

E580-11.................Application of Ceiling Suspension Systems for 

Acoustical Tile and Lay-in Panels in Areas 

Requiring Moderate Seismic Restraint. 

PART 2 - PRODUCTS  

2.1 PROTECTIVE COATING  

 Galvanize steel studs, runners (track), with coating designation of G-

60 minimum, per ASTM 123. 

2.2 STEEL STUDS AND RUNNERS (TRACK)  

A. ASTM C645, modified for thickness specified and sizes as shown.  

1. Use ASTM A653/A653M steel, 0.8 mm (0.0329-inch) thick bare metal (33 

mil).  

2. Runners same thickness as studs.  

B. Provide not less than two cutouts in web of each stud, approximately 

300 mm (12 inches) from each end, and intermediate cutouts on 

approximately 600 mm (24-inch) centers.  

C. Doubled studs for openings and studs for supporting concrete 

backer-board. 

D. Studs 3600 mm (12 feet) or less in length shall be in one piece.  

 
2.3 FURRING CHANNELS OMIT 

2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORIES  

A. ASTM C754, except as otherwise specified.  

09 22 16 - 2 
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B. For fire rated construction: Type and size same as used in fire rating 

test.  

C. Fasteners for steel studs thicker than 0.84 mm (0.033-inch) thick.  Use 

ASTM C954 steel drill screws of size and type recommended by the 

manufacturer of the material being fastened.  

D. Clips:  ASTM C841 (paragraph 6.11), manufacturer’s standard items. 

Clips used in lieu of tie wire shall have holding power equivalent to 

that provided by the tie wire for the specific application.  

 
2.5 SUSPENDED CEILING SYSTEM FOR GYPSUM BOARD OMIT 

 

PART 3 - EXECUTION  

3.1 INSTALLATION CRITERIA  

A. Where fire rated construction is required for walls, partitions, 

columns, beams and floor-ceiling assemblies, the construction shall be 

same as that used in fire rating test. 

B. Construction requirements for fire rated assemblies and materials shall 

be as shown and specified, the provisions of the Scope paragraph (1.2) 

of ASTM C754 and ASTM C841 regarding details of construction shall not 

apply. 

3.2 INSTALLING STUDS  

A. Install studs in accordance with ASTM C754, except as otherwise shown 

or specified.  

B. Space studs not more than 16 inches on center.  

C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less than floor to underside 

of structure overhead when extended to underside of structure overhead.  

D. Where studs are shown to terminate above suspended ceilings, provide 

bracing as shown or extend studs to underside of structure overhead. 

E. Extend studs to underside of structure overhead for fire, rated 

partitions, smoke partitions, shafts, and sound rated partitions and 

insulated exterior wall furring.   

  F. At existing plaster ceilings and where shown, studs may terminate at 

ceiling as shown.  

3.3 INSTALLING WALL FURRING FOR FINISH APPLIED TO ONE SIDE ONLY OMIT 

3.4 INSTALLING SUPPORTS REQUIRED BY OTHER TRADES OMIT 

3.5 INSTALLING SHAFT WALL SYSTEM  

A. Provide non fire rated Shaft wall at temporary partition shown on plan.    

09 22 16 - 3 
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B. Position J runners at floor and ceiling with the short leg toward 

finish side of wall. Securely attach runners to structural supports 

with power driven fasteners at both ends and 600 mm (24 inches) on 

center.  

C. After liner panels have been erected, cut C-H studs and E studs, from 9 

mm (3/8-inch) to not more than 13 mm (1/2-inch) less than 

floor-to-ceiling height. Install C-H studs between liner panels with 

liner panels inserted in the groove.  

D. Install full-length steel E studs over shaft wall line at 

intersections, corners, hinged door jambs, columns, and both sides of 

closure panels.  

E. Suitably frame all openings to maintain structural support for wall:  

1. Provide necessary liner fillers and shims to conform to label frame 

requirements.  

2. Frame openings cut within a liner panel with E studs around 

perimeter.  

3. Frame openings with vertical E studs at jambs, horizontal J runner 

at head and sill.  

3.6 INSTALLING FURRED AND SUSPENDED CEILINGS OR SOFFITS OMIT 

3.7 TOLERANCES  

A. Fastening surface for application of subsequent materials shall not 

vary more than 3 mm (1/8-inch) from the layout line.  

B. Plumb and align vertical members within 3 mm (1/8-inch.)  

C. Level or align ceilings within 3 mm (1/8-inch.)  

- - - E N D - - - 

09 22 16 - 4 
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SECTION 09 29 00 
GYPSUM BOARD 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies installation, patching, repairing and finishing 

of gypsum board. 

1.2 RELATED WORK 

A. Installation of steel framing members for walls, partitions, Section 09 

22 16, NON-STRUCTURAL METAL FRAMING. 

1.3 TERMINOLOGY 

A. Definitions and description of terms shall be in accordance with ASTM 

C11, C840, and as specified. 

B. Underside of Structure Overhead: In spaces where steel trusses or bar 

joists are shown, the underside of structure overhead shall be the 

underside of the floor or roof construction supported by the trusses or 

bar joists. 

C. "Yoked": Gypsum board cut out for opening with no joint at the opening 

(along door jamb or above the door). 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Gypsum board, each type. 

C. Shop Drawings: 

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE 

 In accordance with the requirements of ASTM C840. 

1.6 ENVIRONMENTAL CONDITIONS 

 In accordance with the requirements of ASTM C840. 

1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society for Testing And Materials (ASTM): 

C11-08..................Terminology Relating to Gypsum and Related 

Building Materials and Systems 

C475-02.................Joint Compound and Joint Tape for Finishing 

Gypsum Board 
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C840-08.................Application and Finishing of Gypsum Board 

C919-08.................Sealants in Acoustical Applications 

C954-07.................Steel Drill Screws for the Application of 

Gypsum Board or Metal Plaster Bases to Steel 

Stud from 0.033 in. (0.84mm) to 0.112 in. 

(2.84mm) in thickness 

C1002-07................Steel Self-Piercing Tapping Screws for the 

Application of Gypsum Panel Products or Metal 

Plaster Bases to Wood Studs or Steel Studs 

C1047-05................Accessories for Gypsum Wallboard and Gypsum 

Veneer Base 

C1177-06................Glass Mat Gypsum Substrate for Use as Sheathing 

C1658-06................Glass Mat Gypsum Panels 

C1396-06................Gypsum Board 

E84-08..................Surface Burning Characteristics of Building 

Materials 

C. Underwriters Laboratories Inc. (UL): 

Latest Edition..........Fire Resistance Directory 

D. Inchcape Testing Services (ITS): 

Latest Editions.........Certification Listings 

PART 2 - PRODUCTS 

 
2.1 GYPSUM BOARD 

A. Coreboard or Shaft Wall Liner Panels. 

1. ASTM C1396, Type X. 

2. ASTM C1658: Glass Mat Gypsum Panels,  

3. Coreboard for shaft walls 600 mm (24 inches) wide by required 

lengths 25 mm (one inch) thick with paper faces treated to resist 

moisture. 

2.2 GYPSUM SHEATHING BOARD OMIT 

2.3 ACCESSORIES OMIT 

2.4 FASTENERS 

A. ASTM C1002 and ASTM C840, except as otherwise specified. 

B. ASTM C954, for steel studs thicker than 0.04 mm (0.33 inch). 

C. Select screws of size and type recommended by the manufacturer of the 

material being fastened. 

D. For fire rated construction, type and size same as used in fire rating 

test. 
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E. Clips: Zinc-coated (galvanized) steel; gypsum board manufacturer's 

standard items. 

2.5 FINISHING MATERIALS AND LAMINATING ADHESIVE 

 ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives, 

preservatives, biocides and other VOC. Adhesive shall contain a maximum 

VOC content of 50 g/l. 

PART 3 - EXECUTION 

 
3.1 GYPSUM BOARD HEIGHTS 

A. Extend all layers of gypsum board from floor to underside of structure 

overhead on following partitions and furring: 

 
2. One side of partitions or furring: 

a. Inside of exterior wall furring or stud construction. 

b. Room side of room without suspended ceilings. 

c. Furring for pipes and duct shafts, except where fire rated shaft 

wall construction is shown. 

3. Extend all layers of gypsum board construction used for fireproofing 

of columns from floor to underside of structure overhead, unless 

shown otherwise. 

3.2 INSTALLING GYPSUM BOARD 

A. Coordinate installation of gypsum board with other trades and related 

work. 

B. Install gypsum board in accordance with ASTM C840, except as otherwise 

specified. 

C. Use gypsum boards in maximum practical lengths to minimize number of 

end joints. 

D. Bring gypsum board into contact, but do not force into place. 

3.3 INSTALLING GYPSUM SHEATHING OMIT 

3.4 TEMPORARY SHAFT WALL 

A. Coordinate assembly with Section 09 22 16, NON-STRUCTURAL METAL 

FRAMING, for erection of framing and gypsum board. 

B. Conform to FM WALL CONSTRUCTION 25-1/HR (Non-loadbearing) for one-hour 

fire rating where shown. 

C. Cut coreboard (liner) panels 25 mm (one inch) less than floor-to-

ceiling height, and erect vertically between J-runners on shaft side. 

1. Where shaft walls exceed 4300 mm (14 feet) in height, position panel 

end joints within upper and lower third points of wall. 

2. Stagger joints top and bottom in adjacent panels. 
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3. After erection of J-struts of opening frames, fasten panels to J-

struts with screws of sufficient length to secure to framing 

staggered from those in base, spaced 300 mm (12 inches) on center.  

3.5 FINISHING OF GYPSUM BOARD OMIT 

3.6 REPAIRS OMIT 

3.7 UNACCESSIBLE CEILINGS OMIT 

 

- - - E N D - - - 
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SECTION 09 30 13 
CERAMIC/PORCELAIN TILING 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

This section specifies ceramic tile,  

1.2 RELATED WORK  

A. Sealing of joints where required. 

B. Color, texture and pattern of field tile and trim shapes, size of field 

tile shall match existing. 

 
1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Samples: 

C. Product Data: 

1. Ceramic tile, marked to show each type, size, and shape required. 

2. Dry-set Portland cement mortar and grout. 

3. Reinforcing tape. 

4. Leveling compound. 

5. Latex-Portland cement mortar and grout. 

 6. Commercial Portland cement grout. 

D. Certification: 

1. Master grade, ANSI A137.1. 

l. Factory mounted tile suitability for application in wet area 

specified under 2.1, A, 3 with list of successful in-service 

performance locations. 

1.4 DELIVERY AND STORAGE  

A. Deliver materials in containers with labels legible and intact and 

grade-seals unbroken. 

B. Store material to prevent damage or contamination. 

 
1.5 APPLICABLE PUBLICATIONS  

A. Publications listed below form a part of this specification to the 

extent referenced. Publications are referenced in text by basic 

designation only. 

B. American National Standards Institute (ANSI): 

A108.1C-11..............Contractors Option; Installation of Ceramic 

Tile in the Wet-Set method with Portland Cement 
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Mortar or Installation of Ceramic Tile on a 

Cured Portland Cement Mortar Setting Bed with 

Dry-Set or Latex-Portland Cement Mortar 

A137.1-12...............Ceramic Tile 

C. Tile Council of America, Inc. (TCA): 

2007....................Handbook for Ceramic Tile Installation 

PART 2 - PRODUCTS  

 
2.1 TILE  

A. Comply with ANSI A137.1, Standard Grade, to match existing. 

 
2.2 CEMENTITIOUS BACKER UNITS OMIT 

2.3 JOINT MATERIALS FOR CEMENTITIOUS BACKER UNITS OMIT  

2.4 FASTENERS OMIT 

2.5 GLASS MAT WATER RESISTANT GYPSUM BACKER BOARD OMIT 

2.6 SETTING MATERIALS OR BOND COATS  

A. Conform to TCA Handbook for Ceramic Tile Installation. 

B. Portland Cement Mortar: ANSI A108.1. 

C. Latex-Portland Cement Mortar: ANSI A108.1. 

1. For wall applications, provide non-sagging, latex-Portland cement 

mortar complying with ANSI A108.1. 

2. Prepackaged Dry-Mortar Mix: Factory-prepared mixture of Portland 

cement; dry, redispersible, ethylene vinyl acetate additive; and 

other ingredients to which only water needs to be added at Project 

site. 

D. Dry-Set Portland Cement Mortar: ANSI A108.1. For wall applications, 

provide non-sagging, latex-Portland cement mortar complying with ANSI 

A108. 

2.7 GROUTING MATERIALS  

A. Coloring Pigments:  

1. Pure mineral pigments, limeproof and nonfading, complying with ASTM 

C979. 

2. Add coloring pigments to grout by the manufacturer.  

3. Job colored grout is not acceptable. 

4. Use is required in Commercial Portland Cement Grout, Dry-Set Grout, 

and Latex-Portland Cement Grout. 

B. White Portland Cement Grout:  

1. ANSI A108.1. 
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2. Use one part white Portland cement to one part white sand passing a 

number 30 screen. 

3. Color additive not permitted. 

 
C. Commercial Portland Cement Grout: ANSI A108.1 color as specified. 

D. Dry-Set Grout: ANSI A108.1 color to match existing. 

E. Latex-Portland Cement Grout: ANSI A108.1 color as specified. 

1. Unsanded grout mixture for joints 3.2 mm (1/8 inch) and narrower. 

2.8 PATCHING AND LEVELING COMPOUND  

A. Portland cement base, polymer-modified, self-leveling compound, 

manufactured specifically for resurfacing and leveling concrete floors. 

Products containing gypsum are not acceptable. 

B. Shall have minimum following physical properties:  

1. Compressive strength - 25 MPa (3500 psig) per ASTM C109/C109M. 

2. Flexural strength - 7 MPa (1000 psig) per ASTM C348 (28 day value). 

3. Tensile strength - 600 psi per ANSI 118.7. 

4. Density – 1.9.  

C. Capable of being applied in layers up to 38 mm (1-1/2 inches) thick 

without fillers and up to 100 mm (four inches) thick with fillers, 

being brought to a feather edge, and being trowelled to a smooth 

finish. 

D. Primers, fillers, and reinforcement as required by manufacturer for 

application and substrate condition. 

E. Ready for use in 48 hours after application. 

2.9 MARBLE OMIT 

 
 

2.10 METAL DIVIDER STRIPS OMIT 

2.11 WATER  

Clean, potable and free from salts and other injurious elements to 

mortar and grout materials. 

2.12 CLEANING COMPOUNDS  

A. Specifically designed for cleaning masonry and concrete and which will 

not prevent bond of subsequent tile setting materials including 

patching and leveling compounds and elastomeric waterproofing membrane 

and coat. 

B. Materials containing acid or caustic material not acceptable. 

2.13 FLOOR MORTAR BED REINFORCING OMIT 
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2.14 POLYETHYLENE SHEET OMIT 

PART 3 - EXECUTION  

3.1 ENVIRONMENTAL REQUIREMENTS OMIT 

3.2 ALLOWABLE TOLERANCE  

A. Variation in plane of sub-floor, including concrete fills leveling 

compounds and mortar beds: 

1. Not more than 1 in 500 (1/4 inch in 10 feet) from required elevation 

where Portland cement mortar setting bed is used. 

2. Not more than 1 in 1000 (1/8 inch in 10 feet) where dry-set Portland 

cement, and latex-Portland cement mortar setting beds and chemical-

resistant bond coats are used. 

B. Variation in Plane of Wall Surfaces: 

1. Not more than 1 in 400 (1/4 inch in eight feet) from required plane 

where Portland cement mortar setting bed is used. 

2. Not more than 1 in 800 (1/8 inch in eight feet) where dry-set or 

latex-Portland cement mortar or organic adhesive setting materials 

is used. 

3.3 SURFACE PREPARATION  

 
A. Existing Walls: 

1. Remove existing composition floor finishes and adhesive. Prepare 

surface by grinding, chipping, self-contained power blast cleaning 

or other suitable mechanical methods to completely expose 

uncontaminated concrete or masonry surfaces. Follow safety 

requirements of ANSI A10.20. 

2. Remove existing tile and setting adhesive. Clean and level the 

substrate for new tile. 

3.4 CEMENTITIOUS BACKER UNITS OMIT  

3.5 GLASS MAT WATER-RESISTANT GYPSUM BACKER BOARD OMIT 

3.6 MARBLE OMIT 

3.7 METAL DIVIDER STRIPS OMIT  

3.8 CERAMIC TILE - GENERAL  

A. Comply with ANSI A108 series of tile installation standards in 

"Specifications for Installation of Ceramic Tile" applicable to methods 

of installation. 

B. Comply with TCA Installation Guidelines: 
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1. Set tile installed over gypsum board in organic adhesive, ANSI 

A108.1, TCA System W242-02. 

 2. Set trim shapes in same material specified for setting adjoining 

tile. 

C. Workmanship:  

1. Lay out tile work so that no tile less than one-half full size is 

used. Make all cuts on the outer edge of the field. Align new tile 

work scheduled for existing spaces to the existing tile work unless 

specified otherwise.  

2. Set tile firmly in place with finish surfaces in true planes. Align 

tile flush with adjacent tile unless shown otherwise. 

3. Form intersections and returns accurately. 

4. Cut and drill tile neatly without marring surface. 

5. Cut edges of tile abutting penetrations, finish, or built-in items:  

a. Fit tile closely around electrical outlets, piping, fixtures and 

fittings, so that plates, escutcheons, collars and flanges will 

overlap cut edge of tile. 

b. Seal tile joints water tight as specified in Section 07 92 00, 

JOINT SEALANTS, around electrical outlets, piping fixtures and 

fittings before cover plates and escutcheons are set in place. 

6. Completed work shall be free from hollow sounding areas and loose, 

cracked or defective tile. 

7. Remove and reset tiles that are out of plane or misaligned. 

8. Floors: Omit 

9. Walls: 

a. Cover walls and partitions from floor to ceiling.  

10. Joints: 

a. Keep all joints in line, straight, level, perpendicular and of 

even width unless shown otherwise. 

3.9 CERAMIC TILE INSTALLED WITH PORTLAND CEMENT MORTAR OMIT  

 
3.10 PORCELAIN TILE INSTALLED WITH LATEX PORTLAND CEMENT BONDONG MORTAR OMIT 

3.11 THIN SET CERAMIC AND PORCELAIN TILE INSTALLED WITH DRY-SET PORTLAND 
CEMENT AND LATEX-PORTLAND CEMENT MORTAR OMIT 

3.12 THIN SET CERAMIC AND PORCELAIN TILE INSTALLED WITH ORGANIC ADHESIVE  

Installation of Tile: ANSI A108.1.  
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3.13 THIN SET CERAMIC AND PORCELAIN TILE INSTALLED WITH CHEMICAL-RESISTANT 
BOND COAT OMIT 

3.14 CERAMIC AND PORCELAIN TILE INSTALLED WITH ELASTOMERIC BOND COAT OMIT 

3.15 GROUTING 

A. Grout Type and Location: 

1. Grout for glazed wall and base tile, paver tile and unglazed mosaic 

tile Portland cement grout, latex-Portland cement grout, dry-set 

grout, or commercial Portland cement grout. 

 
B. Workmanship:  

1. Install and cure grout in accordance with the applicable standard. 

2. Portland Cement grout: ANSI A108.1. 

3. Dry-set grout: ANSI A108.1. 

3.16 MOVEMENT JOINTS OMIT 

3.17 CLEANING  

A. Thoroughly sponge and wash tile. Polish glazed surfaces with clean dry 

cloths. 

B. Methods and materials used shall not damage or impair appearance of 

tile surfaces. 

C. The use of acid or acid cleaners on glazed tile surfaces is prohibited. 

D. Clean tile grouted with epoxy, furan and commercial Portland cement 

grout and tile set in elastomeric bond coat as recommended by the 

manufacturer of the grout and bond coat. 

3.18 PROTECTION OMIT 

3.19 TESTING FINISH FLOOR OMIT 

- - - E N D - - - 
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SECTION 09 65 16 
RESILIENT SHEET FLOORING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the installation of sheet flooring with backing 

and integral cove base. 

B. Grades of resilient sheet vinyl floor covering without backing having 

vinyl plastic wearlayer with backing. 

C. Installation of sheet flooring including following: 

1. Heat welded seams. 

2. Integral cove base: Installed at intersection of floor and vertical 

surfaces. 

1.2 RELATED WORK 

A. Concrete floors: Section 03 30 00, CAST-IN-PLACE CONCRETE. 

B. Color, pattern and texture match existing. 

C. Unbacked vinyl (homogenous) sheet flooring with welded seams: Section 09 

65 16, RESILIENT SHEET FLOORING. 

1.3 QUALITY CONTROL-QUALIFICATIONS: 

A. The Contracting Officer shall approve products or service of proposed 

manufacturer, suppliers, and installers, and the Contractor shall submit 

certification that: 

1. Heat welded seaming is manufacturer's prescribed method of 

installation. 

2. Installer is approved by manufacturer of materials and has technical 

qualifications, experience, trained personnel, and facilities to 

install specified items. 

3. Manufacturer's product submitted has been in satisfactory operation, 

on three installations similar and equivalent in size to this project 

for three years. Submit list of installations. 

B. The sheet vinyl floor coverings shall meet fire performance 

characteristics as determined by testing products, per ASTM test method, 

indicated below by Underwriters Laboratories, Inc. (UL) or another 

recognized testing and inspecting agency acceptable to authorities 

having jurisdiction. 

1. Critical Radiant Flux: 0.45 watts per sq. cm or more, Class I, per 

ASTM E648. 

2. Smoke Density: Less than 450 per ASTM E662. 

C. The floor covering manufacturer shall certify that products supplied for 

installation comply with local regulations controlling use of volatile 

organic compounds (VOC’s). 
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1.4 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, submit following:  

B. Manufacturer's Literature and Data: 

1. Description of resilient material and accessories to be provided.  

2. Resilient material manufacturer's recommendations for adhesives, weld 

rods, sealants, and underlayment.  

3. Application and installation instructions.  

C. Samples: 

1. Sheet material, 38 mm by 300 mm (1-1/2 inch by 12 inch), of each 

color and pattern with a welded seam using proposed welding rod // 

300 mm (12 inches) square for each type, pattern and color//.  

2. Cap strip and fillet strip, 300 mm (12 inches) for integral base. 

1.5 PROJECT CONDITIONS 

A. Maintain temperature of floor materials and room, where work occurs, 

above 18 ° C (65 °F) and below 38 °C (100 °F) for 48 hours before, during 

and for 48 hours after installation. After above period, room 

temperature shall not fall below 13 °C (55 °F). 

B. Construction in or near areas to receive flooring work shall be 

complete, dry and cured. Do not install resilient flooring over slabs 

until they have been cured and are sufficiently dry to achieve a bond 

with adhesive. Follow flooring manufacturer’s recommendations for bond 

and moisture testing. 

C. Building shall be permanently enclosed. Schedule construction so that 

floor receives no construction traffic when completed. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to site in original sealed packages or containers; 

labeled for identification with manufacturer's name and brand. 

B. Deliver sheet flooring full width roll, completely enclosed in factory 

wrap, clearly marked with the manufacturer's number, type and color, 

production run number and manufacture date. 

C. Store materials in weathertight and dry storage facility. Protect from 

damage due to handling, weather, and construction operations before, 

during and after installation. Store sheet flooring on end with ambient 

temperatures maintained as recommended by manufacturer. 

D. Store sheet flooring on end. 

E. Move sheet vinyl floor coverings and installation accessories into 

spaces where they will be installed at least 48 hours in advance of 

installation. 
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1.7 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to extent 

referenced. Publications are referenced in text by basic designation 

only. 

B. American Society For Testing Materials (ASTM): 

E648-10.................Critical Radiant Flux of Floor-Covering Systems 

Using a Radiant Energy Source. 

E662-12.................Specific Optical Density of Smoke Generated by 

Solid Materials. 

F710-08.................Practice for Preparing Concrete Floors and Other 

Monolithic Floors to Receive Resilient Flooring. 

F1303-04(2009)..........Sheet Vinyl Floor Covering with Backing. 

F1869-10................Moisture Vapor Emission Rate of Concrete 

Subfloor using Anhydrous Calcium Chloride 

F1913-04(2010)..........Sheet Vinyl Flooring without Backing 

F2170-09................Determining Relative Humidity in Concrete Floor 

Slabs using In-situ Probes 

C. Resilient Floor Covering Institute (RFCI): 

 Recommended Work Practices for Removal of Resilient Floor Coverings. 

1.8 SCHEDULING  

Interior finish work such as drywall finishing, ceramic tile work shall 

be complete and dry before installation. Mechanical, electrical, and 

other work above ceiling line shall be completed. Heating, ventilating, 

and air conditioning systems shall be installed and operating in order 

to maintain temperature and humidity requirements. 

1.9 WARRANTY: 

Submit written warranty, in accordance with FAR clause 52.246-21, 

Warranty of Construction requirement for one (1) year. 

PART 2 - PRODUCTS 

2.1 SHEET VINYL FLOOR COVERINGS 

A. Sheet Vinyl Floor Coverings: Smooth face, minimum thickness nominal 

2 mm (0.08 inch). Sheet flooring shall conform to ASTM F1913 and 

material requirements specified in ASTM F1303, Type II, Grade 1, backing 

classification not applicable. Foam backed sheet flooring is not 

acceptable.  

B. Size: Provide maximum size sheet vinyl material produced by manufacturer 

to provide minimum number of joints. Minimum size width acceptable - 

1200 mm (48 inches). 

C. Each color and pattern of sheet flooring shall  match existing. 
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2.2 WELDING ROD:  

 Product of floor covering manufacturer in color shall match field color 

of sheet vinyl covering. 

2.3 APPLICATION MATERIALS AND ACCESSORIES 

A. Floor and Base Adhesive: Type recommended by sheet flooring material 

manufacturer for conditions of use. 

B. Mastic Underlayment (for concrete floors): Provide products with latex 

or polyvinyl acetate resins in mix. Condition to be corrected shall 

determine type of underlayment selected for use. 

C. Base Accessories:  

1. Fillet Strip: 19 mm (3/4 inch) radius fillet strip compatible with 

resilient sheet material. 

2. Cap Strip: Extruded flanged zero edge vinyl reducer strip 

approximately 25 mm (one inch) exposed height with 13 mm (1/2 inch) 

flange.  

2.4 SHEET FLOORING 

A. ASTM F1303, Type II, Grade 1, except for backing requirements. Foam 

backed sheet flooring is not acceptable. 

B. Minimum nominal thickness 2 mm (0.08 inch); 1800 mm (6 ft) minimum 

width. 

C. Critical Radiant Flux: 0.45 watts per sq.cm or more, Class I, per ASTM 

E648.  

D. Smoke density: less than 450 per ASTM E662.  

E. Color and pattern of sheet flooring of the same production run.  

2.5 ADHESIVES 

 Water resistant type recommended by the sheet flooring manufacturer for 

the conditions of use. VOC not to exceed 50g/L 

2.6 BASE CAP STRIP AND COVE STRIP 

A. Extruded vinyl compatible with the sheet flooring. 

B. Cap strip "J" shape with feathered edge flange approximately 25 mm (one 

inch) wide; top designed to receive sheet flooring with 13 mm (1/2 inch) 

flange lapping top of flooring 

C. Cove strip 70 mm (2-3/4 inch) radius. 

2.7 LEVELING COMPOUND (FOR CONCRETE FLOORS) 

 Provide cementitious products with latex or polyvinyl acetate resins in 

the mix. 

2.8 PRIMER (FOR CONCRETE SUBFLOORS) 

 As recommended by the adhesive or sheet flooring manufacturer.  

2.9 EDGE STRIPS 

A. Extruded aluminum, mill finish, mechanically cleaned.  
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B. 28 mm (1-l/8 inch) wide, 6 mm (1/4 inch) thick, bevel one edge to 3 mm 

(1/8 inch) thick.  

C. Drill and counter sink edge strips for flat head screws. Space holes 

near ends and approximately 225 mm (9 inches) on center in between.  

2.10 SEALANT 

A. As specified in Section 07 92 00, JOINT SEALANTS. 

B. Compatible with sheet flooring. 

PART 3 - EXECUTION 

3.1 PROJECT CONDITIONS 

A. Maintain temperature of sheet flooring above 36 °C (65 °F), for 48 hours 

before installation. 

B. Maintain temperature of rooms where sheet flooring work occurs above  

36 °C (65 °F), for 48 hours, before installation and during 

installation. 

C. After installation, maintain temperature at or above 36 °C (65 °F.) 

D. Building is permanently enclosed. 

E. Wet construction in or near areas to receive sheet flooring is complete, 

dry and cured. 

3.2 SUBFLOOR PREPARATION 

A. Concrete Subfloors: Verify that concrete slabs comply with ASTM F710.  

1. Installer shall examine surfaces on which resilient sheet flooring is 

to be installed, and shall advise Contractor, in writing, of areas 

which are unacceptable for installation of flooring material. 

Installer shall advise Contractor which methods are to be used to 

correct conditions that will impair proper installation. Installation 

shall not proceed until unsatisfactory conditions have been 

corrected. 

2. Slab substrates dry, free of curing compounds, sealers, hardeners, 

and other materials which would interfere with bonding of adhesive. 

Determine adhesion and dryness characteristics by performing bond and 

moisture tests recommended by Resilient Floor Covering Institute 

recommendations in manual RFCI-MRP. 

B. Broom or vacuum clean substrates to be covered by sheet vinyl floor 

coverings immediately before installation. Following cleaning, examine 

substrates to determine if there is visually any evidence of moisture, 

alkaline salts, carbonation, or dust. 

C. Primer: If recommended by flooring manufacturer, prior to application of 

adhesive, apply concrete slab primer in accordance with manufacturer’s 

directions. 
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D. Correct conditions which will impair proper installation, including 

trowel marks, pits, dents, protrusions, cracks or joints. 

E. Fill cracks, joints, depressions, and other irregularities in concrete 

with leveling compound.  

1. Do not use adhesive for filling or leveling purposes.  

2. Do not use leveling compound to correct imperfections which can be 

corrected by spot grinding.  

3. Trowel to smooth surface free of trowel marks, pits, dents, 

protrusions, cracks or joint lines. 

F. Clean floor of oil, paint, dust and deleterious substances. Leave floor 

dry and cured free of residue from existing curing or cleaning agents.  

G. Moisture Testing: Perform moisture and pH test as recommended by the 

flooring and adhesive manufacturers. Perform test locations starting on 

the deepest part of the concrete structure. Proceed with installation 

only after concrete substrates meet or exceed the manufacturer’s 

requirements. In the absence of specific guidance from the flooring or 

adhesive manufacturer the following requirements are to be met: 

1. Perform moisture vapor emission tests in accordance with ASTM F1869. 

Proceed with installation only after substrates have a maximum 

moisture-vapor-emission rate of 1.36 kg of water/92.9 sq. m (3lb of 

water/1000 sq. ft.) in 24 hours. 

2. Perform concrete internal relative humidity testing using situ probes 

in accordance with ASTM F2170. Proceed with installation only after 

concrete reaches maximum 75 percent relative humidity level 

measurement. 

  H. Preparation shall include the removal of existing resilient floor and 

existing adhesive. Do not use solvents to remove adhesives.  

 
  I. Remove existing resilient flooring and adhesive completely in accordance 

with Resilient Floor Covering Institute recommendations in manual RFCI-

WP. Solvents shall not be used. 

3.3 INSTALLATION OF FLOORING 

A. Install work in strict compliance with manufacturer's instructions and 

approved layout drawings. 

B. Maintain uniformity of sheet vinyl floor covering direction and avoid 

cross seams. 

C. Arrange for a minimum number of seams and place them in inconspicuous 

and low traffic areas, but in no case less than 150 mm (6 inches) away 

from parallel joints in flooring substrates. 

D. Match edges of resilient floor coverings for color shading and pattern 

at seams. 
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E. Where resilient sheet flooring abuts other flooring material floors 

shall finish level. 

F. Extend sheet vinyl floor coverings into toe spaces, door reveals, 

closets, and similar openings. 

G. Inform the COR of conflicts between this section and the 

manufacturer's instructions or recommendations for auxiliary materials, 

or installation methods, before proceeding. 

H. Install sheet in full coverage adhesives. 

1. Air pockets or loose edges will not be accepted.

2. Trim sheet materials to touch in the length of intersection at pipes

and vertical projections; seal joints at pipe with waterproof cement

or sealant.

I. Keep joints to a minimum; avoid small filler pieces or strips. 

J. Follow manufacturer’s recommendations for seams at butt joints. Do not 

leave any open joints that would be readily visible from a standing 

position. 

K. Follow manufacturer’s recommendations regarding pattern match, if 

applicable. 

L. Installation of Edge Strips: Omit 

M. Integral Cove Base Installation: 

1. Set preformed fillet strip to receive base.

2. Install the base with adhesive, terminate expose edge with the cap

strip.

3. Form internal and external corners to the geometric shape generated

by the cove at either straight or radius corners.

4. Solvent weld joints as specified for the flooring. Seal cap strip to

wall with an adhesive type sealant.

5. Unless otherwise specified or shown where sheet flooring is

scheduled, provide integral base at intersection of floor and

vertical surfaces. Provide sheet flooring and base scheduled for room

on floors and walls under and behind areas where casework, laboratory

and pharmacy furniture and other equipment occurs, except where

mounted in wall recesses.

6. Remove existing ceramic tile base behind demolished casework, prior

to installing cove base.

3.4 INSTALLATION OF INTEGRAL COVED BASE 

A. Set preformed cove to receive base. Install base material with adhesive 

and terminate exposed edge with cap strip. Integral base shall be // 100 

mm (4 inches) high. (match existing) 

B. Internal and external corners shall be formed to geometric shape 

generated by cove at either square or radius corners. 
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3.5 WELDING 

A. Heat weld all joints of flooring and base using equipment and procedures 

recommended by flooring manufacturer. 

B. Welding shall consist of routing joint, inserting a welding rod into 

routed space, and terminally fusing into a homogeneous joint. 

C. Upon completion of welding, surface across joint shall finish flush, 

free from voids, and recessed or raised areas. 

D. Fusion of Material: Joint shall be fused a minimum of 65 percent through 

thickness of material, and after welding shall meet specified 

characteristics for flooring. 

3.6 CLEANING 

A. Clean small adhesive marks during application of sheet flooring and base 

before adhesive sets, excessive adhesive smearing will not be accepted. 

B. Remove visible adhesive and other surface blemishes using methods and 

cleaner recommended by floor covering manufacturers. 

C. Clean and polish materials per flooring manufacturer’s written 

recommendations. 

D. Vacuum floor thoroughly. 

E. Do not wash floor until after period recommended by floor covering 

manufacturer and then prepare in accordance with manufacturer’s 

recommendations. 

F. Upon completion, COR shall inspect floor and base to 

ascertain that work was done in accordance with manufacturer's printed 

instructions. 

G. Perform initial maintenance according to flooring manufacturer’s written 

recommendations. 

3.7 PROTECTION:  

A. Protect installed flooring as recommended by flooring manufacturer 

against damage from rolling loads, other trades, or placement of 

fixtures and furnishings. 

B. Keep traffic off sheet flooring for 24 hours after installation.  

C. Where construction traffic is anticipated, cover sheet flooring with 

reinforced kraft paper properly secured and maintained until removal 

is authorized by the COR.  

D. Where protective materials are removed and immediately prior to 

acceptance, repair any damage, re-clean sheet flooring, lightly re-apply 

polish and buff floor.  

- - - E N D - - - 
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SECTION 11 53 61 
CUSTOM FABRICATED LABORATORY EQUIPMENT 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies government furnished stainless steel 3-

compartment sink. 

1.2 RELATED WORK 

A. Plumbing Connections: Section 22 11 00, FACILITY WATER DISTRIBUTION and 

// Section 22 13 00, FACILITY SANITARY SEWERAGE // Section 22 66 00, 

CHEMICAL-WASTE SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES. 

1.3 QUALITY CONTROL 

A. Manufacturer Qualifications: Manufacturer regularly and presently 

manufactures necropsy equipment. 

B. Electrical Components and Devices: UL listed and labeled for intended 

use. 

1.4 SUBMITTALS OMIT 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. ASTM International (ASTM): 

E11-09..................Wire Cloth and Sieves for Testing Purposes 

C. National Electrical Manufacturers Association (NEMA): 

250-08..................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

D. Scientific Equipment and Furniture Association (SEFA): 

2-10....................Recommended Practices for Installation of 

Scientific Laboratory Furniture and Equipment 

7-10....................Fixtures 

PART 2 - PRODUCTS 

 
2.1 EQUIPMENT, GENERAL GOVERNMENT FURNISHED, FIELD MODIFIED. 

A. Factory installed service fixtures and 2 field installed fixtures. In 

locations shown on drawings. 

B. Service Fixtures, General: Heavy-grade designed for laboratory use 

Provide one new service fixture for de-ionized water. Existing fixtures 

are provided by government with the new 3-compartment sink. Replace the 
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existing gooseneck spouts with new spouts containing integral vacuum 

breakers. 

C. Water Service Fixtures: With integral vacuum breaker and as follows: 

1. Outlet: Female, 10 mm (3/8 inch); threaded outlet for attachment of 

filter pumps, hose connectors, antihose nozzle, or antisplash spout 

ends. 

2. Goosenecks: With minimum clearance of 191 mm (7-1/2 inches) between 

threaded outlet and top of table. Bend gooseneck 180 degrees to 

direct water flow vertically into sinks. Attach gooseneck to base 

with adapter-type connection that will permit field conversion of 

swing-type to fixed-type gooseneck and fixed-type to swing-type 

gooseneck. Gooseneck shal include integral vacuum breaker 

3. Operation: Manual with wrist-blade handles. 

2.2 DOWNDRAFT NECROPSY TABLE OMIT 

2.3 NECROPSY DISSECTING TABLE OMIT 

2.4 ANIMAL-CAGE SCULLERY SINK AND TABLE WITH WASTE DISPOSER OMIT 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install equipment according to manufacturer's written instructions  

B. Install waste disposers to prevent backflow of polluted water or waste 

into water supply system or on to work surfaces. 

C. Install and interconnect electrical controls and switches. 

3.2 TESTS 

A. Field test installed equipment after water systems are pressurized for 

proper operation. 

1. Operate each component of equipment. During and after testing, there 

shall be no evidence of leaks, electrical malfunction, or other 

symptom of failure. 

2. For units that fail testing, make adjustments and corrections to 

installation and repeat tests until necropsy equipment operates 

properly. 

3.3 PROTECTING AND CLEANING 

A. Protect equipment from dirt, water, and chemical or mechanical injury 

during the remainder of the construction period. 

B. At the completion of work, clean interior equipment as required to 

produce ready-for-use condition. 
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3.4 INSTRUCTIONS 

 Instruct personnel and transmit operating instructions in accordance 

with requirements in Section 01 00 00, GENERAL REQUIREMENTS. 

- - - E N D - - - 
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SECTION 11 71 01 
MEDICAL WASHING AND STERILIZING EQUIPMENT 

PART 1 - GENERAL 

1.1 DESCRIPTIONS  

 This section specifies Medical Reprocessing and Sterilization Equipment 

including water treatment systems, and endoscope pre-processing sinks. 

1.2 DEFINITIONS 

A. Endoscope Pre-Processing Sink: Refer to Section 22 40 00, PLUMBING 

FIXTURES. 

1.3 RELATED WORK 

A. Section 22 11 00, FACILITY WATER DISTRIBUTION and Section 22 66 00, 

CHEMICAL-WASTE SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

//:Plumbing Connections.  

B. Section 22 15 00, GENERAL SERVICE COMPRESSED-AIR SYSTEMS: Connections 

to Compressed Air System. 

  C. Section 22 40 00, PLUMBING FIXTURES. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Electrical 

Connections. 

1.4 PERFORMANCE REQUIREMENTS OMIT 

1.5 QUALITY CONTROL OMIT 

1.6 SUBMITTALS OMIT 

1.7 APPLICABLE PUBLICATIONS OMIT 

1.8 WARRANTY OMIT 

1.9 GUARANTEE PERIOD SERVICES OMIT 
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PART 2 - PRODUCTS 

2.1 ULTRASONIC CLEANER OMIT 

2.2 WASHER/DISINFECTOR OMIT 

2.3 CART WASHER OMIT 

2.4 ENDOSCOPE DRYING CABINET OMIT 

2.5 EQUIPMENT DRYING CABINET OMIT 

2.6 AUTOMATIC ENDOSCOPE RE-PROCESSOR (AER) OMIT 

2.7 STEAM STERILIZER OMIT 

2.8 ETHYLENE-OXIDE STERILIZER/AERATOR COMBINATION OMIT 

2.9 ETHYLENE-OXIDE ABATOR OMIT 

2.10 ETHYLENE-OXIDE (ETO) MONITOR: OMIT 

2.11 GAS PLASMA STERILIZER (HYDROGEN PEROXIDE): OMIT 

2.12 LIQUID CHEMICAL STERILIZER: OMIT 

2.13 WATER TREATMENT SYSTEM: OMIT 

2.14 DETERGENT DISPENSING SYSTEM: OMIT 

2.15 STERILIZER-ENCLOSURE PANELS (MODULAR WALLS) OMIT 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install equipment according to manufacturer's written instructions. 

B. Coordinate installation with related mechanical and electrical work. 

Provide cutouts and openings for plumbing and electrical work as 

indicated or as required by trades involved. 

3.2 TESTS 

A. Field test installed equipment after water systems are pressurized for 

proper operation.  

1. Operate each unit repeated full cycles. During and after testing, 

there shall be no evidence of leaks, failure, or other symptoms of. 

2. For units that fail testing, make adjustments and corrections to 

installation, or replace equipment, and repeat tests until equipment 

complies with requirements. 

3.3 PROTECTING AND CLEANING 

A. Protect equipment from dirt, water, and chemical or mechanical injury 

during the remainder of the construction period. 

B. At the completion of work, clean equipment as required to produce 

ready-for-use condition. 

11 71 00 - 2 
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3.4 INSTRUCTIONS 

A. Instruct personnel and transmit operating instructions in accordance 

with requirements in specification Section 01 00 00, GENERAL 

REQUIREMENTS. 

- - - E N D - - - 
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SECTION 12 36 00 
COUNTERTOPS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies government furnished casework countertops and 

sink with contractor furnished integral accessories. 

B. Integral accessories include: 

1. Sinks with traps and drains. 

2. Eye and Face Wash Units. 

3. Mechanical Service fixtures. 

1.2 RELATED WORK 

 

A. DIVISION 22, PLUMBING. 

B. DIVISION 26, ELECTRICAL. 

C. Equipment Reference Manual for SECTION 12 36 00, COUNTERTOPS. 

1.3 SUBMITTALS  

A. Submit in accordance with SECTION 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Shop Drawings 

1. Show dimensions of section and method of assembly. 

2. Show details of construction at 1/2 scale. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the 

extent referenced. Publications are referenced in the text by the basic 

designation only. 

A208.1-09...............Particleboard 

B. American Society of Mechanical Engineers (ASME): 

A112.18.1-12............Plumbing Supply Fittings 

A112.1.2-12.............Air Gaps in Plumbing System 

A112.19.3-08(R2004).....Stainless Steel Plumbing Fixtures (Designed for 

Residential Use) 

C. American Society for Testing and Materials (ASTM): 

A167-99 (R2009).........Stainless and Heat-Resisting Chromium-Nickel 

Steel Plate, Sheet and Strip 

A1008-10................Steel, Sheet, Cold-Rolled, Carbon, Structural, 

High Strength, Low Alloy 

D256-10.................Pendulum Impact Resistance of Plastic 

D570-98(R2005)..........Water Absorption of Plastics 

D638-10.................Tensile Properties of Plastics 
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D785-08.................Rockwell Hardness of Plastics and Electrical 

Insulating Materials 

D790-10.................Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating 

Materials 

D4690-99(2005)..........Urea-Formaldehyde Resin Adhesives 

 
PART 2 - PRODUCTS 

2.1 MATERIALS 

C. Stainless Steel: ASTM A167, Type 304. 

2.2 SINKS GOVERNMENT FURNISHED, CONTRACTOR MODIFIED AND INSTALLED 

A. Stainless Steel: 

1. ANSI/ASME A112.19.3, Type 304. 

2.3 TRAPS AND FITTINGS 

A. Material as specified in DIVISION 22, PLUMBING. 

B. For Stainless Steel Sinks: 

1. Chemical resisting P-traps and fittings for chemical waste service. 

2.4 WATER FAUCETS  

A. ASME A112.18.1. 

1. Cast or forged brass, compression type with replaceable seat and stem 

assembly or replaceable cartridge. 

2. Indexed lever handles either with or without head. 

3. Gooseneck minimum clearance above countertop of 190 mm (7-1/2 

inches), bent 180 degrees for vertical discharge. Include vacuum 

breaker. 

4. Swing spouts elevated to clear handles. 

5. Exposed brass surfaces chromium plated. 

6. Cast cold fixture with one piece body for multiple outlets. 

7. Adapter type connection which will permit field conversion of swing 

spouts to fixed or gooseneck grouts or vice versa. 

8. Pedestals Top for Laboratory: 

a. Modern design tapered to a round base, factory assembled and 

tested. 

b. Brass shanks, locknuts and washers for attaching to top or curbs. 

B. Laminar flow control device on spouts. 

C. Laboratory Faucets: 

1. Female 9 mm (3/8 inch) IPS threaded outlet for attachment of filter 

pumps, hose connectors, anti-hose nozzle, or laminar flow control 

device on spout end. 
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2. Provide angle type vacuum breaker for fixture, designed for low flow, 

with built-in floating disk and renewable seat in vacuum breaker 

body. 

D. Deionized Water Fixture: 

1. Deck mounted. 

2. Gooseneck spout with handle arranged for self closing and with hold 

open feature to open and close an inert silicone diaphragm valve. 

3. Faucet designed to be chemically inert and resistant to leaching of 

inorganic contaminates, enhancement of bacteria growth, and internal 

corrosion. 

E. Eye and Face Wash Unit Pull-Out-Type: Reinstall existing 

1. Deck mounted. 

2. Designed for vandal resistant push-down control valve and 6 foot 

hose. 

3. Eye and face wash head, provide a soft stream for flushing action. 

4. Valve, when opened; remain open until manually closed. 

5. Provide mixing valve to provide tepid water at eyewash unit, mounted 

below sink countertop. 

F. Manifold, Tube-Washing: Reinstall existing 

1. Deck mounted 

2. Three valved outlet, plus one bleeder outlet. 

3. Vacuum breaker, and loose key stops with integral check valve. 

G. Vanity or Lavatory Faucets in Methyl Methacrylic Polymer tops: 

1. Extra long center set single lever handle control. 

2. Cast or wrought copper alloy, vandal resistant. 

3. Stainless steel ball type with replaceable non-metallic seats, 

stainless steel lined sockets. 

4. Handle always returning to the neutral position or cartridge body 

construction. 

5. Provide laminar flow control device. 

2.5 LABORATORY AIR AND LABORATORY VACUUM FIXTURES 

A. Comply with criteria for faucets except as specified. 

B. Needle valves with stainless steel replaceable cone and valve seat. 

C. Provide valve with a bonnet with exterior packing and packing gland 

designed to permit valve to be repacked while under pressure. 

D. Valves withstand a minimum pressure of 700 kPa (100 psi) without 

leakage. 

E. Equip valves with four-arm handles and serrated hose ends. Do not 

provide laminar flow control device. 

F. Provide duplex fixtures except where otherwise shown. 

G. Factory assembled and tested. 
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2.6 FIXTURE IDENTIFICATION 

A. Code fixtures with full view plastic index buttons. 

B. Use following colors and codes: 

SERVICE COLOR CODE COLOR OF LETTERS 

Cold Water Dark Green CW White 

Hot Water Red HW White 

Laboratory Air Orange AIR Black 

Fuel Gas Dark Blue GAS White 

Laboratory Vacuum Yellow VAC Black 

Distilled Water White DW Black 

Deionized Water White DI Black 

Oxygen Light Green OXY White 

Hydrogen Pink H  Black 

Nitrogen Gray N  Black 

All Other Gases Light Blue CHEM.SYM. Black 

 

2.7 ELECTRICAL RECEPTACLES EXISTING RECEPTICLE TO REMAIN 

2.8 ELECTRIC DROP-IN HOTPLATE (RANGE) UNITS OMIT 

2.9 FILM VIEWER OMIT 

2.10 COUNTERTOPS INSTALL GOVERNMENT FURNISHED SINK WITH COUNTERTOP. 

A. Drill or cutout for sinks, and penetrations. 

1. Accurately cut for size of penetration. 

2. Cutout for manifold, tube washing and DI faucet. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installing sink and countertops verify that wall surfaces have 

been finished as specified and that mechanical and electrical service 

locations are as required. 

B. Secure countertops to supporting rails of cabinets with metal fastening 

devices, or screws through pierced slots in rails. 

1. Where type, size or spacing of fastenings is not shown or specified, 

submit shop drawings showing proposed fastenings and method of 

installation. 

C. Faucets, Fixtures, and Outlets: 

1. Seal opening between fixture and top. 

2. Secure to top with manufacturers standard fittings. 

2. Install control unit and electric outlets where shown. Seal 

escutcheon plate at lap if on counter or top to prevent water 

leakage.  
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3.2 PROTECTION AND CLEANING 

A. Tightly cover and protect against dirt, water, and chemical or 

mechanical injury. 

B. Clean at completion of work. 

- - - E N D - - - 
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SECTION 22 05 11 
COMMON WORK RESULTS FOR PLUMBING 

 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section shall apply to all sections of 

Division 22. 

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms. 

C. Abbreviations/Acronyms: 

1. ABS: Acrylonitrile Butadiene Styrene 

2. AISI: American Iron and Steel Institute 

3. AWG: American Wire Gauge 

4. BACnet: Building Automation and Control Network 

5. BSG: Borosilicate Glass Pipe 

6. CDA: Copper Development Association 

7. CO: Carbon Monoxide 

8. COR: Contracting Officer’s Representative 

9. CPVC: Chlorinated Polyvinyl Chloride 

10. CR: Chloroprene 

11. CWP: Cold Working Pressure 

12. db(A): Decibels (A weighted) 

13. DDC: Direct Digital Control 

14. DISS: Diameter Index Safety System 

15. DWV: Drainage, Waste and Vent 

16. ECC: Engineering Control Center 

17. EPDM: Ethylene Propylene Diene Monomer 

18. EPT: Ethylene Propylene Terpolymer 

19. ETO: Ethylene Oxide 

20. FAR: Federal Acquisition Regulations 

21. FD: Floor Drain 

22. FG: Fiberglass 

23. FNPT: Female National Pipe Thread 

24. FPM: Fluoroelastomer Polymer 

25. HDPE: High Density Polyethylene 

26. HOA: Hands-Off-Automatic 

27. HP: Horsepower 

28. ID: Inside Diameter 
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29. MAWP: Maximum Allowable Working Pressure 

30. NPTF: National Pipe Thread Female 

31. NPS: Nominal Pipe Size 

32. NPT: National Pipe Thread 

33. OD: Outside Diameter 

34. OSD: Open Sight Drain 

35. OS&Y: Outside Stem and Yoke 

36. PP: Polypropylene 

37. PTFE: Polytetrafluoroethylene 

38. PVC: Polyvinyl Chloride 

39. PVDF: Polyvinylidene Fluoride 

40. RTRP: Reinforced Thermosetting Resin Pipe 

41. SPS: Sterile Processing Services 

42. SUS: Saybolt Universal Second 

43. SWP: Steam Working Pressure 

44. TFE: Tetrafluoroethylene 

45. THHN: Thermoplastic High-Heat Resistant Nylon Coated Wire 

46. THWN: Thermoplastic Heat & Water Resistant Nylon Coated Wire 

47. USDA: U.S. Department of Agriculture 

48. VAC: Voltage in Alternating Current 

49. WOG: Water, Oil, Gas 

SPEC WRITER NOTE: See standard details 
SD220511-02.DWG, SD220511-03.DWG, and 
SD220511-04.DWG available 
at http://www.cfm.va.gov/til/sDetail.asp. 
 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 09 91 00, PAINTING. 

D. Section 22 07 11, PLUMBING INSULATION. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below shall form a part of this specification 

to the extent referenced. The publications are referenced in the text 

by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

ASME Boiler and Pressure Vessel Code - 

BPVC Section IX-2013....Welding, Brazing, and Fusing Qualifications 

B31.1-2012..............Power Piping 
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C. American Society for Testing and Materials (ASTM): 

A36/A36M-2012...........Standard Specification for Carbon Structural 

Steel 

A575-96(R2013)e1........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades 

E84-2013a...............Standard Test Method for Surface Burning 

Characteristics of Building Materials 

E119-2012a..............Standard Test Methods for Fire Tests of 

Building Construction and Materials  

F1760-01(R2011).........Standard Specification for Coextruded 

Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic 

Pipe Having Reprocessed-Recycled Content 

D. International Code Council, (ICC): 

IBC-2012................International Building Code  

IPC-2012................International Plumbing Code 

E. Manufacturers Standardization Society (MSS) of the Valve and Fittings 

Industry, Inc: 

SP-58-2009..............Pipe Hangers and Supports - Materials, Design, 

Manufacture, Selection, Application and 

Installation 

SP-69-2003..............Pipe Hangers and Supports - Selection and 

Application 

F. Military Specifications (MIL): 

P-21035B................Paint High Zinc Dust Content, Galvanizing 

Repair (Metric) 

G. National Electrical Manufacturers Association (NEMA): 

MG 1-2011...............Motors and Generators 

H. National Fire Protection Association (NFPA): 

51B-2014................Standard for Fire Prevention During Welding, 

Cutting and Other Hot Work 

54-2012.................National Fuel Gas Code 

70-2011.................National Electrical Code (NEC) 

I. NSF International (NSF): 

5-2012..................Water Heaters, Hot Water Supply Boilers, and 

Heat Recovery Equipment 

14-2012.................Plastic Piping System Components and Related 

Materials 
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61-2012.................Drinking Water System Components – Health 

Effects 

372-2011................Drinking Water System Components – Lead Content 

J. Department of Veterans Affairs (VA): 

PG-18-10................Plumbing Design Manual 

PG-18-13-2011...........Barrier Free Design Guide 

1.4 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in 

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and 

SAMPLES. 

B. Information and material submitted under this section shall be marked 

"SUBMITTED UNDER SECTION 22 05 11, COMMON WORK RESULTS FOR PLUMBING", 

with applicable paragraph identification. 

C. Contractor shall make all necessary field measurements and 

investigations to assure that the equipment and assemblies will meet 

contract requirements and will fit the space available. 

D. If equipment is submitted which differs in arrangement from that shown, 

provide drawings that show the rearrangement of all associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are equivalent to that 

required by the contract. 

E. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and have jointly 

coordinated and properly integrated their equipment and controls to 

provide a complete and efficient installation. 

F. Installing Contractor shall provide lists of previous installations for 

selected items of equipment. Contact persons who will serve as 

references, with telephone numbers and e-mail addresses shall be 

submitted with the references. 

G. Manufacturer's Literature and Data: Manufacturer’s literature shall be 

submitted under the pertinent section rather than under this section.  

1. Electric motor data and variable speed drive data shall be submitted 

with the driven equipment. 

2. Equipment and materials identification. 

3. Firestopping materials. 

4. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers. 
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5. Wall, floor, and ceiling plates. 

H. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnished together and 

complete in a group. Coordinate and properly integrate materials and 

equipment in each group to provide a completely compatible and 

efficient installation. Final review and approvals will be made only by 

groups. 

I. Coordination Drawings: Complete consolidated and coordinated layout 

drawings shall be submitted for all new systems, and for existing 

systems that are in the same areas. The drawings shall include plan 

views, elevations and sections of all systems and shall be on a scale 

of not less than 1:32 (3/8 inch equal to one foot). Clearly identify 

and dimension the proposed locations of the principal items of 

equipment. The drawings shall clearly show the proposed location and 

adequate clearance for all equipment, controls, piping, pumps, valves 

and other items. All valves, trap primer valves, water hammer 

arrestors, strainers, and equipment requiring service shall be provided 

with an access door sized for the complete removal of plumbing device, 

component, or equipment. Equipment foundations shall not be installed 

until equipment or piping layout drawings have been approved. Detailed 

layout drawings shall be provided for all piping systems.  

J. Maintenance Data and Operating Instructions: 

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment. Include complete list indicating all components of the 

systems with diagrams of the internal wiring for each item of 

equipment. 

2. Include listing of recommended replacement parts for keeping in 

stock supply, including sources of supply, for equipment shall be 

provided. The listing shall include belts for equipment: Belt 

manufacturer, model number, size and style, and distinguished 

whether of multiple belt sets. 

1.5 QUALITY ASSURANCE 

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture, 

supply and servicing of the specified products for at least 5 years. 

However, digital electronics devices, software and systems such as 
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controls, instruments, computer work station, shall be the current 

generation of technology and basic design that has a proven 

satisfactory service record of at least 5 years. 

2. Equipment Service: There shall be permanent service organizations, 

authorized and trained by manufacturers of the equipment supplied, 

located within 160 km (100 miles) of the project. These 

organizations shall come to the site and provide acceptable service 

to restore operations within four hours of receipt of notification 

by phone, e-mail or fax in event of an emergency, such as the shut-

down of equipment; or within 24 hours in a non-emergency. Names, 

mail and e-mail addresses and phone numbers of service organizations 

providing service under these conditions for (as applicable to the 

project): pumps, compressors, water heaters, critical 

instrumentation, computer workstation and programming shall be 

submitted for project record and inserted into the operations and 

maintenance manual. 

3. All items furnished shall be free from defects that would adversely 

affect the performance, maintainability and appearance of individual 

components and overall assembly. 

4. The products and execution of work specified in Division 22 shall 

conform to the referenced codes and standards as required by the 

specifications. Local codes and amendments enforced by the local 

code official shall be enforced, if required by local authorities 

such as the natural gas supplier. If the local codes are more 

stringent, then the local code shall apply. Any conflicts shall be 

brought to the attention of the Contracting Officers Representative 

(COR). 

5. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products 

of one manufacturer. 

6. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 

equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 
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8. Asbestos products or equipment or materials containing asbestos 

shall not be used. 

9. Bio-Based Materials: For products designated by the USDA’s Bio-

Preferred Program, provide products that meet or exceed USDA 

recommendations for bio-based content, so long as products meet all 

performance requirements in this specifications section. For more 

information regarding the product categories covered by the Bio-

Preferred Program, visit http://www.biopreferred.gov. 

B. Welding: Before any welding is performed, contractor shall submit a 

certificate certifying that welders comply with the following 

requirements: 

1. Qualify welding processes and operators for piping according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure 

Piping". 

3. Certify that each welder and welding operator has passed American 

Welding Society (AWS) qualification tests for the welding processes 

involved, and that certification is current. 

4. All welds shall be stamped according to the provisions of the 

American Welding Society. 

C. Manufacturer's Recommendations: Where installation procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed, printed copies of 

these recommendations shall be furnished to the COR prior to 

installation. Installation of the item will not be allowed to proceed 

until the recommendations are received. Failure to furnish these 

recommendations can be cause for rejection of the material. 

D. Execution (Installation, Construction) Quality: 

1. All items shall be applied and installed in accordance with 

manufacturer's written instructions. Conflicts between the 

manufacturer's instructions and the contract documents shall be 

referred to the COR for resolution. Printed copies or electronic 

files of manufacturer’s installation instructions shall be provided 

to the COR at least 10 working days prior to commencing installation 

of any item. 

2. All items that require access, such as for operating, cleaning, 

servicing, maintenance, and calibration, shall be easily and safely 
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accessible by persons standing at floor level, or standing on 

permanent platforms, without the use of portable ladders. Examples 

of these items include, but are not limited to: all types of valves, 

filters and strainers, transmitters, and control devices. Prior to 

commencing installation work, refer conflicts between this 

requirement and contract documents to COR for resolution. 

3. Complete layout drawings shall be required by Paragraph, SUBMITTALS. 

Construction work shall not start on any system until the layout 

drawings have been approved by VA. 

4. Installer Qualifications: Installer shall be licensed and shall 

provide evidence of the successful completion of at least five 

projects of equal or greater size and complexity. Provide tradesmen 

skilled in the appropriate trade. 

5. If an installation is unsatisfactory to the COR, the Contractor 

shall correct the installation at no additional cost or additional 

time to the Government. 

E. Guaranty: Warranty of Construction, FAR clause 52.246-21. 

F. Plumbing Systems: IPC, International Plumbing Code. Unless otherwise 

required herein, perform plumbing work in accordance with the latest 

version of the IPC. For IPC codes referenced in the contract documents, 

advisory provisions shall be considered mandatory, the word “should” 

shall be interpreted as “shall”. Reference to the “code official” or 

“owner” shall be interpreted to mean the COR. 

G. Cleanliness of Piping and Equipment Systems: 

1. Care shall be exercised in the storage and handling of equipment and 

piping material to be incorporated in the work. Debris arising from 

cutting, threading and welding of piping shall be removed. 

2. Piping systems shall be flushed, blown or pigged as necessary to 

deliver clean systems. 

3. The interior of all tanks shall be cleaned prior to delivery and 

beneficial use by the Government. All piping shall be tested in 

accordance with the specifications and the International Plumbing 

Code (IPC). All filters, strainers, fixture faucets shall be flushed 

of debris prior to final acceptance. 

4. Contractor shall be fully responsible for all costs, damage, and 

delay arising from failure to provide clean systems. 
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1.6 DELIVERY, STORAGE AND HANDLING 

A. Protection of Equipment: 

1. Equipment and material placed on the job site shall remain in the 

custody of the Contractor until phased acceptance, whether or not 

the Government has reimbursed the Contractor for the equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Damaged equipment shall be replaced with an identical unit as 

determined and directed by the COR. Such replacement shall be at no 

additional cost or additional time to the Government. 

3. Interiors of new equipment and piping systems shall be protected 

against entry of foreign matter. Both inside and outside shall be 

cleaned before painting or placing equipment in operation. 

4. Existing equipment and piping being worked on by the Contractor 

shall be under the custody and responsibility of the Contractor and 

shall be protected as required for new work. 

1.7 AS-BUILT DOCUMENTATION 

 
A. Submit manufacturer’s literature and data updated to include submittal 

review comments and any equipment substitutions. 

B. Submit operation and maintenance data updated to include submittal 

review comments, substitutions and construction revisions shall be 

inserted into a three ring binder. All aspects of system operation and 

maintenance procedures, including piping isometrics, wiring diagrams of 

all circuits, a written description of system design, control logic, 

and sequence of operation shall be included in the operation and 

maintenance manual. The operations and maintenance manual shall include 

troubleshooting techniques and procedures for emergency situations. 

Notes on all special systems or devices such as damper and door closure 

interlocks shall be included. A List of recommended spare parts 

(manufacturer, model number, and quantity) shall be furnished. 

Information explaining any special knowledge or tools the owner will be 

required to employ shall be inserted into the As-Built documentation. 

C. The installing contractor shall maintain as-built drawings of each 

completed phase for verification; and, shall provide the complete set 

at the time of final systems certification testing. As-built drawings 

are to be provided, and a copy of them on Auto-Cad version 2013 

provided on compact disk or DVD. Should the installing contractor 
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engage the testing company to provide as-built or any portion thereof, 

it shall not be deemed a conflict of interest or breach of the ‘third 

party testing company’ requirement. 

D. Certification documentation shall be provided prior to submitting the 

request for final inspection. The documentation shall include all test 

results, the names of individuals performing work for the testing 

agency on this project, detailed procedures followed for all tests, and 

a certification that all results of tests were within limits specified. 

PART 2 - PRODUCTS 

2.1 MATERIALS FOR VARIOUS SERVICES 

 
 A. OMIT 

B. Plastic pipe, fittings and solvent cement shall meet NSF 14 and shall 

bear the NSF seal “NSF-PW”. Polypropylene pipe and fittings shall 

comply with NSF 14 and NSF 61. Solder or flux containing lead shall not 

be used with copper pipe. 

C. Material or equipment containing a weighted average of greater than 

0.25 percent lead shall not be used in any potable water system 

intended for human consumption, and shall be certified in accordance 

with NSF 61 or NSF 372. 

D. In-line devices such as water meters, building valves, check valves, 

stops, valves, fittings, tanks and backflow preventers shall comply 

with NSF 61 and NSF 372. 

E. End point devices such as drinking fountains, lavatory faucets, kitchen 

and bar faucets, ice makers supply stops, and end-point control valves 

used to dispense drinking water must meet requirements of NSF 61 and 

NSF 372. 

2.2 FACTORY-ASSEMBLED PRODUCTS 

A. Standardization of components shall be maximized to reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that include components made by 

others shall assume complete responsibility for final assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be products of a single 

manufacturer. 

3. Components shall be compatible with each other and with the total 

assembly for intended service. 
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4. Contractor shall guarantee performance of assemblies of components, 

and shall repair or replace elements of the assemblies as required 

to deliver specified performance of the complete assembly at no 

additional cost or time to the Government. 

C. Components of equipment shall bear manufacturer's name and trademark, 

model number, serial number and performance data on a name plate 

securely affixed in a conspicuous place, or cast integral with, stamped 

or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment, which serve the same function, shall be the 

same make and model. 

2.3 COMPATIBILITY OF RELATED EQUIPMENT 

A. Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational system that conforms to 

contract requirements. 

2.4 SAFETY GUARDS OMIT 

2.5 LIFTING ATTACHMENTS OMIT 

2.6 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING OMIT 

2.7 VARIABLE SPEED MOTOR CONTROLLERS OMIT 

2.8 EQUIPMENT AND MATERIALS IDENTIFICATION OMIT 

2.9 FIRESTOPPING OMIT 

2.10 GALVANIZED REPAIR COMPOUND OMIT 

2.11 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS OMIT 

2.12 PIPE PENETRATIONS OMIT 

2.13 TOOLS AND LUBRICANTS OMIT 

2.14 WALL, FLOOR AND CEILING PLATES 

A. Material and Type: Chrome plated brass or chrome plated steel, one 

piece or split type with concealed hinge, with set screw for fastening 

to pipe, or sleeve. Use plates that fit tight around pipes, cover 

openings around pipes and cover the entire pipe sleeve projection. 

B. Thickness: Not less than 2.4 mm (3/32 inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025 inch) for up to 75 mm 

(3 inch) pipe, 0.89 mm (0.035 inch) for larger pipe. 

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Wall plates shall be used 

where insulation ends on exposed water supply pipe drop from overhead. 

A watertight joint shall be provided in spaces where brass or steel 

pipe sleeves are specified. 
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2.15 ASBESTOS 

A. Materials containing asbestos are not permitted. 

PART 3 - EXECUTION 

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING 

A. Location of piping, sleeves, inserts, hangers, and equipment, access 

provisions shall be coordinated with the work of all trades. Piping, 

sleeves, inserts, hangers, and equipment shall be located clear of 

windows, doors, openings, light outlets, and other services and 

utilities. Equipment layout drawings shall be prepared to coordinate 

proper location and personnel access of all facilities. The drawings 

shall be submitted for review. 

B. Manufacturer's published recommendations shall be followed for 

installation methods not otherwise specified. 

C. Operating Personnel Access and Observation Provisions: All equipment 

and systems shall be arranged to provide clear view and easy access, 

without use of portable ladders, for maintenance, testing and operation 

of all devices including, but not limited to: all equipment items, 

valves, backflow preventers, filters, strainers, transmitters, sensors, 

meters and control devices. All gages and indicators shall be clearly 

visible by personnel standing on the floor or on permanent platforms. 

Maintenance and operating space and access provisions that are shown on 

the drawings shall not be changed nor reduced. 

D. Structural systems necessary for pipe and equipment support shall be 

coordinated to permit proper installation. 

E. Location of pipe sleeves, trenches and chases shall be accurately 

coordinated with equipment and piping locations. 

F. Cutting Holes: 

1. Holes shall be located to avoid interference with structural members 

such as beams or grade beams. Holes shall be laid out in advance and 

drilling done only after approval by COR. If the Contractor 

considers it necessary to drill through structural members, this 

matter shall be referred to COR for approval. 

2. Waterproof membrane shall not be penetrated. Pipe floor penetration 

block outs shall be provided outside the extents of the waterproof 

membrane. 

3. Holes through concrete and masonry shall be cut by rotary core 

drill. Pneumatic hammer, impact electric, and hand or manual hammer 
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type drill will not be allowed, except as permitted by COR where 

working area space is limited. 

G. Interconnection of Pneumatic Instrumentation and Controls: Generally, 

pneumatic interconnections are not shown but must be provided. 

H. Minor Piping: Generally, small diameter pipe runs from drips and 

drains, water cooling, and other service are not shown but must be 

provided. 

I. Protection and Cleaning: 

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the COR. Damaged or defective items in the 

opinion of the COR, shall be replaced at no additional cost or time 

to the Government. 

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation. Pipe openings, equipment, and 

plumbing fixtures shall be tightly covered against dirt or 

mechanical injury. At completion of all work thoroughly clean 

fixtures, exposed materials and equipment. 

J. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000 

psig) minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE, 

shall be used for all pad or floor mounted equipment. 

K. Gages, thermometers, valves and other devices shall be installed with 

due regard for ease in reading or operating and maintaining said 

devices. Thermometers and gages shall be located and positioned to be 

easily read by operator or staff standing on floor or walkway provided. 

Servicing shall not require dismantling adjacent equipment or pipe 

work. 

L. Interconnection of Electrical Instrumentation and Controls: Electrical 

interconnection is generally not shown but shall be provided. This 

includes interconnections of sensors, transmitters, transducers, 

control devices, control and instrumentation panels, alarms, 

instruments and computer workstations. Comply with NFPA 70. 

M. Many plumbing systems interface with the HVAC control system. See the 

HVAC control points list and Section 23 09 23, DIRECT DIGITAL CONTROL 

SYSTEM FOR HVAC. 
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N. Work in Existing Building: 

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s). 

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 

piping at times that will cause the least interfere with normal 

operation of the facility. 

O. OMIT 

P. Work in SPS laboratory: All pipe penetrations behind escutcheons shall 

be sealed with plumbers putty. 

Q. OMIT 

R. Inaccessible Equipment: 

1. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as electrical conduit, motors, fans, 

pumps, belt guards, transformers, high voltage lines, piping, and 

ductwork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities will require temporary 

installation or relocation of equipment and piping. Temporary equipment 

or pipe installation or relocation shall be provided to maintain 

continuity of operation of existing facilities. 

B. The Contractor shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All 

piping and equipment shall be properly supported, sloped to drain, 

operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The 

requirements of paragraph 3.1 shall apply. 

C. Temporary facilities and piping shall be completely removed back to the 

nearest active distribution branch or main pipe line and any openings 

in structures sealed. Dead legs are not allowed in potable water 

systems. Necessary blind flanges and caps shall be provided to seal 

open piping remaining in service. 
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3.3 RIGGING OMIT 

3.4 PIPE AND EQUIPMENT SUPPORTS 

A. Provide support for horizontal piping and traps below new sink. Use 

wall stand off brackets. Connect flexible sink drains to fixed traps. 

3.5 LUBRICATION OMIT 

3.6 PLUMBING SYSTEMS DEMOLITION OMIT 

3.7 CLEANING AND PAINTING OMIT 

3.8 IDENTIFICATION SIGNS OMIT 

3.9 STARTUP AND TEMPORARY OPERATION OMIT 

3.10 OPERATING AND PERFORMANCE TESTS 

A. Prior to the final inspection, all required tests shall be performed as 

specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and 

submit the test reports and records to the COR. 

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government. 

C. When completion of certain work or systems occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then conduct such performance tests and finalize 

control settings during the first actual seasonal use of the respective 

systems following completion of work. Rescheduling of these tests shall 

be requested in writing to COR for approval. 

3.11 OPERATION AND MAINTENANCE MANUALS 

A. All new and temporary equipment and all elements of each assembly shall 

be included. 

B. Data sheet on each device listing model, size, capacity, pressure, 

speed, horsepower, impeller size, and other information shall be 

included. 

C. Manufacturer’s installation, maintenance, repair, and operation 

instructions for each device shall be included. Assembly drawings and 

parts lists shall also be included. A summary of operating precautions 

and reasons for precautions shall be included in the Operations and 

Maintenance Manual. 

D. Lubrication instructions, type and quantity of lubricant shall be 

included. 

E. Schematic diagrams and wiring diagrams of all control systems corrected 

to include all field modifications shall be included. 
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F. Set points of all interlock devices shall be listed. 

G. Trouble-shooting guide for the control system troubleshooting shall be 

inserted into the Operations and Maintenance Manual. 

H. The control system sequence of operation corrected with submittal 

review comments shall be inserted into the Operations and Maintenance 

Manual. 

I. Emergency procedures for shutdown and startup of equipment and systems. 

3.12 COMMISSIONING OMIT 

3.13 DEMONSTRATION AND TRAINING OMIT 

- - - E N D - - - 
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21 11 00 - 1 

SECTION 22 11 00 
FACILITY WATER DISTRIBUTION 

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Domestic water systems, including piping, equipment and all necessary 

accessories as designated in this section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING.  

B. Section 09 91 00, PAINTING.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. All items listed in Part 2 - Products.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI):  

 American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A13.1...................Scheme for Identification of Piping Systems 

B16.3-2011..............Malleable Iron Threaded Fittings Classes 150 

and 300 

B16.9-2007..............Factory-Made Wrought Butt Welding Fittings 

B16.11-2011.............Forged Fittings, Socket-Welding and Threaded 

B16.12-2009 ............Cast Iron Threaded Drainage Fittings  

B16.15-2006 ............Cast Copper Alloy Threaded Fittings Classes 125 

and 250 

B16.18-2001 (R2005).....Cast Copper Alloy Solder-Joint Pressure 

Fittings  

B16.22-2012.............Wrought Copper and Copper Alloy Solder Joint 

Pressure Fittings 

B16.51-2011.............Copper and Copper Alloy Press-Connect Fittings  

NSF/ANSI 61-2012........Drinking Water System Components - Health 

Effects  

C. American Society for Testing and Materials (ASTM): 
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A47/A47M-99(2009).......Ferritic Malleable Iron Castings  

A53/A53M-12.............Pipe, Steel, Black and Hot-Dipped, Zinc Coated 

Welded and Seamless 

A183-03(2009)...........Carbon Steel Track Bolts and Nuts 

A269–10.................Seamless and Welded Austenitic Stainless Steel 

Tubing for General Service 

A312/A312M-12...........Seamless, Welded, and Heavily Cold Worked 

Austenitic Stainless Steel Pipes 

A403/A403M-12...........Wrought Austenitic Stainless Steel Piping 

Fittings 

A536-84(2009)...........Ductile Iron Castings 

A733-03(2009)e1.........Welded and Seamless Carbon Steel and Austenitic 

Stainless Steel Pipe Nipples 

B32-08..................Solder Metal 

B61-08..................Steam or Valve Bronze Castings 

B62-09..................Composition Bronze or Ounce Metal Castings 

B75/B75M-11.............Seamless Copper Tube 

B88-09..................Seamless Copper Water Tube 

B584-12a................Copper Alloy Sand Castings for General 

Applications 

B687-99(2011)...........Brass, Copper, and Chromium-Plated Pipe Nipples 

D1785-12................Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120 

D2000-12................Rubber Products in Automotive Applications 

D4101-11................Propylene Plastic Injection and Extrusion 

Materials 

D2564-04(2009) e1.......Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Pipe and Fittings 

E1120-08................Liquid Chlorine 

E1229-08................Calcium Hypochlorite  

D. American Water Works Association (AWWA): 

C110/A21.10-12..........Ductile Iron and Gray Iron 

C151/A21.51-09..........Ductile-Iron Pipe, Centrifugally Cast 

C153/A21.53-11..........Ductile-Iron Compact Fittings 

C203-08.................Coal-Tar Protective Coatings and Linings for 

Steel Water Pipelines - Enamel and Tape - Hot 

Applied 
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C213-07.................Fusion Bonded Epoxy Coating for the Interior & 

Exterior of Steel Water Pipelines 

C651-05.................Disinfecting Water Mains  

E. American Welding Society (AWS):  

A5.8/A5.8M-2011.........Filler Metals for Brazing 

F. American Society of Sanitary Engineers (ASSE): 

ANSI/ASSE 1001-2008.....Pipe Applied Atmospheric Type Vacuum Breakers 

ANSI/ASSE 1010-2004.....Water Hammer Arresters  

ANSI/ASSE 1018-2001.....Trap Seal Primer Valves – Potable Water 

Supplied 

ANSI/ASSE 1020-2004.....Pressure Vacuum Breaker Assembly 

G. International Code Council (ICC) 

ICC IPC (2012)..........International Plumbing Code 

H. NSF International (NSF) 

NSF/ANSI 14 (2013)......Plastics Piping System Components and Related 

Materials 

NSF/ANSI 61 (2012)......Drinking Water System Components – Health 

Effects 

NSF/ANSI 372 (2011).....Drinking Water System Components – Lead Content 

I. Plumbing and Drainage Institute (PDI):  

PDI WH-201 2010.........Water Hammer Arrestor 

1.5 QUALITY ASSURANCE OMIT 

1.6 SPARE PARTS OMIT 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Material or equipment containing a weighted average of greater than 

0.25 percent lead shall not be used in any potable water system 

intended for human consumption, and shall be certified in accordance 

with NSF/ANSI 61 or NSF 372.  Endpoint devices used to dispense water 

for drinking must meet the requirements of NSF/ANSI 61, Section 9.   

B. Plastic pipe, fittings, and solvent cement shall meet NSF/ANSI 14 and 

shall be NSF listed for the service intended. 

2.2 UNDERGROUND WATER SERVICE CONNECTIONS TO BUILDINGS OMIT  

2.3 ABOVE GROUND (INTERIOR) WATER PIPING  

A. Pipe: Copper tube, ASTM B88, Type K or L, drawn.  

B. Fittings for Copper Tube:  
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1. Wrought copper or bronze castings conforming to ANSI B16.18 and 

B16.22. Unions shall be bronze, MSS SP72 & SP 110, Solder or braze 

joints.  Use 95/5 tin and antimony for all soldered joints. 

   C. Fittings for stainless steel OMIT 

D. Adapters: Provide adapters for joining screwed pipe to copper tubing.  

E. Solder: ASTM B32 Composition Sb5 HA or HB. Provide non-corrosive flux. 

F. Brazing alloy: AWS A5.8, Classification BCuP.  

G. Re-agent Grade Water Piping and Dialysis Water Piping:  

1. Polypropylene, ASTM D4101, Schedule 80 pressure pipe with dimensions 

in conformance with ASTM D2447, but without additions of modifiers, 

plasticizers, colorants, stabilizers or lubricants. This virgin un-

plasticized pipe and fittings shall transport 10 megohm water with 

no loss of purity. Provide socket fusion joints. 

2. Polyethylene, food and medical grade, capable of transporting 10 

megohm water with no loss of purity. Processed by continuous 

compression molding without the addition of fillers, polymer 

modifiers or processing aids. Uniform color with no cracks, flaws, 

blisters or other imperfections in appearance. Provide heat fusion 

butt welded joints. In accordance with manufacturer's 

recommendations, provide continuous channel support under all 

horizontal piping.  

2.4 EXPOSED WATER PIPING OMIT  

2.5 ETHYLENE OXIDE (ETO) STERILIZER WATER SUPPLY PIPING OMIT 

2.6 TRAP PRIMER WATER PIPING: OMIT 

2.7 STRAINERS OMIT 

2.8 DIELECTRIC FITTINGS  

A. Provide dielectric couplings or unions between ferrous and non-ferrous 

pipe.  

2.9 STERILIZATION CHEMICALS 

A. Hypochlorite: ASTM E1120-08 

B. Liquid Chlorine: ASTM E1229-08 

2.10 WATER HAMMER ARRESTER: 

A. Closed copper tube chamber with permanently sealed 60 psig (410 KpA) 

air charge above a Double O-ring piston. Two high heat Buna-N 0-rings 

pressure packed and lubricated with FDA approved silicone compound. All 

units shall be designed in accordance with ASSE 1010 for sealed wall 

installations without an access panel. Size and install in accordance 
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with Plumbing and Drainage Institute requirements (PDI-WH 201). Provide 

water hammer arrestors at:  

1. All quick opening or closing valves. 

2. All medical washing equipment. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. General: Project includes minor plumbing work associated with the 

replacement of the 3-compartment sink and its accessories. Comply with 

the International Plumbing Code and the following:  

1. Install branch piping for water from the piping system and connect 

to all fixtures, valves, cocks, outlets, casework, cabinets and 

equipment, including those furnished by the Government or specified 

in other sections.  

2. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe, except for plastic and glass, shall be reamed to full 

size after cutting.  

3. All pipe runs shall be laid out to avoid interference with other 

work.  

4. Install union and shut-off valve on pressure piping at connections 

to equipment. 

5. Pipe Hangers, Supports and Accessories: 

a. All piping shall be supported per the International Plumbing 

Code. 

b. Shop Painting and Plating: Hangers, supports, rods, inserts and 

accessories used for pipe supports shall be shop coated with red 

lead or zinc chromate primer paint.  Electroplated copper hanger 

rods, hangers and accessories may be used with copper tubing. 

c. Floor, Wall and Ceiling Plates, Supports, Hangers: 

1) Solid or split un-plated cast iron. 

2) All plates shall be provided with set screws. 

3) Pipe Hangers: Height adjustable clevis type. 

4) Adjustable Floor Rests and Base Flanges:  Steel. 

5) Concrete Inserts: "Universal" or continuous slotted type. 

6) Hanger Rods: Mild, low carbon steel, fully threaded or 

Threaded at each end  with two removable nuts at each end for 

positioning rod and hanger and locking each in place. 

7) Riser Clamps: Malleable iron or steel. 

8) Rollers: Cast iron. 
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9) Self-drilling type expansion shields shall be "Phillips" type, 

with case hardened steel expander plugs. 

10) Hangers and supports utilized with insulated pipe and tubing 

shall have 180 degree (min.) metal protection shield Centered 

on and welded to the hanger and support. The shield shall be 4 

inches in length and be 16 gauge steel. The shield shall be 

sized for the insulation. 

11) Miscellaneous Materials: As specified, required, directed or 

as noted on the drawings for proper installation of hangers, 

supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be 

provided in the center of that span. Provide all necessary 

auxiliary steel to provide that support. 

12) With the installation of each flexible expansion joint, 

provide piping restraints for the upstream and downstream 

section of the piping at the flexible expansion joint.  

Provide calculations supporting the restraint length design 

and type of selected restraints. 

6. Install chrome plated cast brass escutcheon with set screw at each 

wall, floor and ceiling penetration in exposed finished locations 

and within cabinets and millwork. 

7. Penetrations: 

a. Fire Stopping: Where pipes pass through fire partitions, fire 

walls, smoke partitions, or floors, install a fire stop that 

provides an effective barrier against the spread of fire, smoke 

and gases as specified in Section 07 84 00. Completely fill and 

seal clearances between raceways and openings with the fire 

stopping materials.  

b. Waterproofing: At floor penetrations, completely seal clearances 

around the pipe and make watertight with sealant as specified in 

Section 07 92 00. 

8. Mechanical press-connect fitting connections shall be made in 

accordance with the manufacturer’s installation instructions.  Depth 

of insertion must be marked on the tube prior to inserting the tube 

into the fitting.  Ensure the tube is completely inserted to the 

fitting stop (appropriate depth) and squared with the fitting prior 

to applying the pressing jaws onto the fitting.  The joints shall be 

pressed using the tool(s) approved by the manufacturer.  Minimum 
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distance between fittings shall be in accordance with the 

manufacturer’s requirements.  When the pressing cycle is complete, 

visually inspect the joint to ensure the tube has remained fully 

inserted, as evidenced by the visible insertion mark. 

B. Piping shall conform to the following: 

1. Domestic Water:

a. Grade all lines to facilitate drainage. Provide drain valves at

bottom of risers and all low points in system. Design domestic

hot water circulating lines with no traps.

b. Connect branch lines at bottom of main serving fixtures below and

pitch down so that main may be drained through fixture. Connect

branch lines to top of main serving only fixtures located on

floor above.

3.2 TESTS 

A. General: Test system either in its entirety or in sections. Submit 

testing plan to the COR 14 days prior to test date. 

B. Potable Water System: Test after installation of piping and domestic 

water heaters, but before piping is concealed, before covering is 

applied, and before plumbing fixtures are connected. Fill systems with 

water and maintain hydrostatic pressure of 150 psi (1040 kPa) gage for 

two hours. No decrease in pressure is allowed. Provide a pressure gage 

with a shutoff and bleeder valve at the highest point of the piping 

being tested.  

C. Re-agent Grade Water Systems: Fill system with water and maintain 

hydrostatic pressure of 200 psi (1040 kPa) gage during inspection and 

prove tight. 

D. All Other Piping Tests: Test new installed piping under 1-1/2 times 

actual operating conditions and prove tight. 

3.3 STERILIZATION OMIT 

3.4 COMMISSIONING OMIT 

- - - E N D - - - 
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SECTION 22 13 00 
FACILITY SANITARY AND VENT PIPING 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section pertains to sanitary sewer and vent systems, including 

piping, equipment and all necessary accessories as designated in this 

section. 

B. A complete listing of all acronyms and abbreviations are included in 

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: Pipe Hangers and 

Supports, Materials Identification. 

1.3 APPLICABLE PUBLICATIONS 

 
A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

A13.1-2007..............Scheme for the Identification of Piping Systems 

A112.36.2M-1991(R 2012).Cleanouts 

A112.6.3-2001 (R2007)...Standard for Floor and Trench Drains 

B1.20.1-2013............Pipe Threads, General Purpose (Inch) 

B16.1-2010..............Gray Iron Pipe Flanges and Flanged Fittings 

B16.4-2011..............Standard for Grey Iron Threaded Fittings 

Classes 125 and 250 

B16.15-2013.............Cast Copper Alloy Threaded Fittings, Classes 

125 and 250 

B16.18-2012.............Cast Copper Alloy Solder Joint Pressure 

Fittings 

B16.21-2011.............Nonmetallic Flat Gaskets for Pipe Flanges 

B16.22-2013.............Wrought Copper and Copper Alloy Solder-Joint 

Pressure Fittings 

B16.23-2011.............Cast Copper Alloy Solder Joint Drainage 

Fittings: DWV 

B16.24-2001 (R2006).....Cast Copper Alloy Pipe Flanges and Flanged 

Fittings 
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B16.29-2012.............Wrought Copper and Wrought Copper Alloy Solder-

Joint Drainage Fittings: DWV 

B16.39-2009.............Malleable Iron Threaded Pipe Unions Classes 

150, 250, and 300 

B18.2.1-2012............Square, Hex, Heavy Hex, and Askew Head Bolts 

and Hex, Heavy Hex, Hex Flange, Lobed Head, and 

Lag Screws (Inch Series) 

C. American Society of Sanitary Engineers (ASSE): 

1001-2008...............Performance Requirements for Atmospheric Type 

Vacuum Breakers 

1018-2001...............Performance Requirements for Trap Seal Primer 

Valves – Potable Water Supplied 

1044-2001...............Performance Requirements for Trap Seal Primer 

Devices – Drainage Types and Electronic Design 

Types 

1079-2012...............Performance Requirements for Dielectric Pipe 

Unions 

D. American Society for Testing and Materials (ASTM): 

A53/A53M-2012...........Standard Specification for Pipe, Steel, Black 

And Hot-Dipped, Zinc-coated, Welded and 

Seamless 

A74-2013a...............Standard Specification for Cast Iron Soil Pipe 

and Fittings 

A888-2013a..............Standard Specification for Hubless Cast Iron 

Soil Pipe and Fittings for Sanitary and Storm 

Drain, Waste, and Vent Piping Applications 

B32-2008................Standard Specification for Solder Metal 

B43-2009................Standard Specification for Seamless Red Brass 

Pipe, Standard Sizes 

B75-2011................Standard Specification for Seamless Copper Tube 

B88-2009................Standard Specification for Seamless Copper 

Water Tube 

B306-2013...............Standard Specification for Copper Drainage Tube 

(DWV) 

B584-2013...............Standard Specification for Copper Alloy Sand 

Castings for General Applications 

B687-1999 (R 2011)......Standard Specification for Brass, Copper, and 

Chromium-Plated Pipe Nipples 
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B813-2010...............Standard Specification for Liquid and Paste 

Fluxes for Soldering of Copper and Copper Alloy 

Tube 

B828-2002 (R 2010)......Standard Practice for Making Capillary Joints 

by Soldering of Copper and Copper Alloy Tube 

and Fittings 

C564-2012...............Standard Specification for Rubber Gaskets for 

Cast Iron Soil Pipe and Fittings 

D1785-2012..............Standard Specification for Poly(Vinyl Chloride) 

(PVC) Plastic Pipe, Schedules 40, 80, and 120 

D2321-2011..............Standard Practice for Underground Installation 

of Thermoplastic Pipe for Sewers and Other 

Gravity-Flow Applications 

D2564-2012..............Standard Specification for Solvent Cements for 

Poly(Vinyl Chloride) (PVC) Plastic Piping 

Systems 

D2665-2012..............Standard Specification for Poly(Vinyl Chloride) 

(PVC) Plastic Drain, Waste, and Vent Pipe and 

Fittings 

D2855-1996 (R 2010).....Standard Practice for Making Solvent-Cemented 

Joints with Poly(Vinyl Chloride) (PVC) Pipe and 

Fittings 

D5926-2011..............Standard Specification for Poly(Vinyl Chloride) 

(PVC) Gaskets for Drain, Waste, and Vent (DWV), 

Sewer, Sanitary, and Storm Plumbing Systems 

F402-2005 (R 2012)......Standard Practice for Safe Handling of Solvent 

Cements, Primers, and Cleaners Used for Joining 

Thermoplastic Pipe and Fittings 

F477-2010...............Standard Specification for Elastomeric Seals 

(Gaskets) for Joining Plastic Pipe 

F1545-1997 (R 2009).....Standard Specification for Plastic-Lined 

Ferrous Metal Pipe, Fittings, and Flanges 

E. Cast Iron Soil Pipe Institute (CISPI): 

2006....................Cast Iron Soil Pipe and Fittings Handbook 

301-2012................Standard Specification for Hubless Cast Iron 

Soil Pipe and Fittings for Sanitary and Storm 

Drain, Waste, and Vent Piping Applications 
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310-2012................Specification for Coupling for Use in 

Connection with Hubless Cast Iron Soil Pipe and 

Fittings for Sanitary and Storm Drain, Waste, 

and Vent Piping Applications 

F. Copper Development Association, Inc. (CDA): 

A4015...................Copper Tube Handbook 

G. International Code Council (ICC): 

IPC-2012................International Plumbing Code 

H. Manufacturers Standardization Society (MSS): 

SP-123-2013.............Non-Ferrous Threaded and Solder-Joint Unions 

for Use With Copper Water Tube 

I. National Fire Protection Association (NFPA): 

70-2011.................National Electrical Code (NEC) 

J. Plumbing and Drainage Institute (PDI): 

WH-201 (R 2010).........Water Hammer Arrestors Standard 

K. Underwriters' Laboratories, Inc. (UL): 

508-99 (R2013)..........Standard For Industrial Control Equipment 

1.4 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in 

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and 

SAMPLES. 

B. Information and material submitted under this section shall be marked 

“SUBMITTED UNDER SECTION 22 13 00, FACILITY SANITARY AND VENT PIPING”, 

with applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and 

optional features and accessories. Include dimensions, weights, 

materials, applications, standard compliance, model numbers, size, and 

capacity. 

1. Piping. 

2. Cleanouts. 

3. Pipe Fittings. 

4. Traps. 

5. Exposed Piping and Fittings. 

1.5 QUALITY ASSURANCE OMIT 

1.6 AS-BUILT DOCUMENTATION 

A. The installing contractor shall maintain as-built drawings of each 

completed phase for verification; and, shall provide the complete set 

at the time of final systems certification testing. As-built drawings 
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are to be provided, and a copy of them on Auto-Cad version 2013 

provided on compact disk or DVD. Should the installing contractor 

engage the testing company to provide as-built or any portion thereof, 

it shall not be deemed a conflict of interest or breach of the ‘third 

party testing company’ requirement. 

B. Certification documentation shall be provided prior to submitting the 

request for final inspection. The documentation shall include all test 

results, the names of individuals performing work for the testing 

agency on this project, detailed procedures followed for all tests, and 

a certification that all results of tests were within limits specified. 

PART 2 - PRODUCTS 

2.1 SANITARY WASTE, DRAIN, VENT PIPING AND EXISTING PIPING 

A. Cast iron waste, drain, and vent pipe and fittings. 

1. Cast iron waste, drain, and vent pipe and fittings shall be used for 

the following applications: 

a. Interior waste and vent piping above grade. 

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-

hub or hubless). 

3. The material for all pipe and fittings shall be cast iron soil pipe 

and fittings and shall conform to the requirements of CISPI 301, 

ASTM A888, or ASTM A74. 

4. Cast iron pipe and fittings shall be made from a minimum of 95 

percent post-consumer recycled material. 

5. Joints for hubless pipe and fittings shall conform to the 

manufacturer’s installation instructions. Couplings for hubless 

joints shall conform to CISPI 310. Joints for hub and spigot pipe 

shall be installed with compression gaskets conforming to the 

requirements of ASTM C564. 

2.2 PUMP DISCHARGE PIPING OMIT 

2.3 EXPOSED WASTE PIPING OMIT 

2.4 SPECIALTY PIPE FITTINGS 

A. Transition pipe couplings shall join piping with small differences in 

outside diameters or different materials. End connections shall be of 

the same size and compatible with the pipes being joined. The 

transition coupling shall be elastomeric, sleeve type reducing or 

transition pattern and include shear and corrosion resistant metal, 

tension band and tightening mechanism on each end. The transition 

coupling sleeve coupling shall be of the following material: 



07-01-14 

22 13 00 - 6 

1. For cast iron soil pipes, the sleeve material shall be rubber 

conforming to ASTM C564. 

2. For dissimilar pipes, the sleeve material shall be PVC conforming to 

ASTM D5926, or other material compatible with the pipe materials 

being joined. 

B. The dielectric fittings shall conform to ASSE 1079 with a pressure 

rating of 861 kPa (125 psig) at a minimum temperature of 82 degrees C 

(180 degrees F). The end connection shall be solder joint copper alloy 

and threaded ferrous. 

C. Dielectric flange insulating kits shall be of non-conducting materials 

for field assembly of companion flanges with a pressure rating of 1035 

kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt 

sleeves shall be phenolic or polyethylene. The washers shall be 

phenolic with steel backing washers. 

D. The di-electric nipples shall be electroplated steel nipple complying 

with ASTM F1545 with a pressure rating of 2070 kPa (300 psig) at 107 

degrees C (225 degrees F). The end connection shall be male threaded. 

The lining shall be inert and noncorrosive propylene. 

2.5 CLEANOUTS 

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches); 

and not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be 

easily accessible and shall be gastight and watertight. Minimum 

clearance of 600 mm (24 inches) shall be provided for clearing a 

clogged sanitary line. 

B. Floor cleanouts shall be gray iron housing with clamping device and 

round, secured, scoriated, gray iron cover conforming to ASME 

A112.36.2M. A gray iron ferrule with hubless, socket, inside calk or 

spigot connection and counter sunk, taper-thread, brass or bronze 

closure plug shall be included. The frame and cover material and finish 

shall be nickel-bronze copper alloy with a square shape. The cleanout 

shall be vertically adjustable for a minimum of 50 mm (2 inches). When 

a waterproof membrane is used in the floor system, clamping collars 

shall be provided on the cleanouts. Cleanouts shall consist of wye 

fittings and eighth bends with brass or bronze screw plugs. Cleanouts 

in the resilient tile floors, quarry tile and ceramic tile floors shall 

be provided with square top covers recessed for tile insertion. In the 

carpeted areas, carpet cleanout markers shall be provided. Two way 

cleanouts shall be provided where indicated on drawings and at every 
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building exit. The loading classification for cleanouts in sidewalk 

areas or subject to vehicular traffic shall be heavy duty type. 

C. Cleanouts shall be provided at or near the base of the vertical stacks 

with the cleanout plug located approximately 600 mm (24 inches) above 

the floor. If there are no fixtures installed on the lowest floor, the 

cleanout shall be installed at the base of the stack. The cleanouts 

shall be extended to the wall access cover. Cleanout shall consist of 

sanitary tees. Nickel-bronze square frame and stainless steel cover 

with minimum opening of 150 by 150 mm (6 by 6 inches) shall be 

furnished at each wall cleanout. Where the piping is concealed, a 

fixture trap or a fixture with integral trap, readily removable without 

disturbing concealed pipe, shall be accepted as a cleanout equivalent 

providing the opening to be used as a cleanout opening is the size 

required. 

D. In horizontal runs above grade, cleanouts shall consist of cast brass 

tapered screw plug in fitting or caulked/hubless cast iron ferrule. 

Plain end (hubless) piping in interstitial space or above ceiling may 

use plain end (hubless) blind plug and clamp. 

2.6 FLOOR DRAINS OMIT 

2.7 TRAPS 

A. Traps shall be provided on all sanitary branch waste connections from 

fixtures or equipment not provided with traps. Exposed brass shall be 

polished brass chromium plated with nipple and set screw escutcheons. 

Concealed traps may be rough cast brass or same material as the piping 

they are connected to. Slip joints are not permitted on sewer side of 

trap. Traps shall correspond to fittings on cast iron soil pipe or 

steel pipe respectively, and size shall be as required by connected 

service or fixture. 

2.8 PRIMER VALVES AND TRAP SEAL PRIMER SYSTEMS OMIT 

 
2.9 PENETRATION SLEEVES OMIT 

PART 3 - EXECUTION 

3.1 PIPE INSTALLATION 

A. The pipe installation shall comply with the requirements of the 

International Plumbing Code (IPC) and these specifications. 

B. Branch piping shall be installed for waste from the respective piping 

systems and connect to all fixtures, valves, cocks, outlets, casework, 



07-01-14 

22 13 00 - 8 

cabinets and equipment, including those furnished by the Government or 

specified in other sections. 

C. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe shall be reamed to full size after cutting. 

D. All pipe runs shall be laid out to avoid interference with other work. 

E. The piping shall be installed above accessible ceilings where possible. 

F. The piping shall be installed to permit valve servicing or operation. 

G. The piping shall be installed free of sags and bends. 

H. Seismic restraint shall be installed where required by code. 

I. Changes in direction for soil and waste drainage and vent piping shall 

be made using appropriate branches, bends and long sweep bends. 

Sanitary tees and short sweep quarter bends may be used on vertical 

stacks if change in direction of flow is from horizontal to vertical. 

Long turn double wye branch and eighth bend fittings shall be used if 

two fixtures are installed back to back or side by side with common 

drain pipe. Straight tees, elbows, and crosses may be used on vent 

lines. Do not change direction of flow more than 90 degrees. Proper 

size of standard increaser and reducers shall be used if pipes of 

different sizes are connected. Reducing size of drainage piping in 

direction of flow is prohibited. 

J. Cast iron piping shall be installed according to CISPI’s “Cast Iron 

Soil Pipe and Fittings Handbook,” Chapter IV, “Installation of Cast 

Iron Soil Pipe and Fittings” 

K. Aboveground copper tubing shall be installed according to Copper 

Development Association’s (CDA) “Copper Tube Handbook”. 

L. If an installation is unsatisfactory to the COR, the Contractor shall 

correct the installation at no cost to the Government. 

3.2 JOINT CONSTRUCTION 

A. Hubless or No-hub, cast iron piping shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping 

coupling joints. 

3.3 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small 

differences in pipe outside diameters. 

B. Dielectric fittings shall be installed at connections of dissimilar 

metal piping and tubing. 
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3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES 

A. All piping shall be supported according to the International Plumbing 

Code (IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and 

these specifications. Where conflicts arise between these the code and 

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING the most restrictive 

or the requirement that specifies supports with highest loading or 

shortest spacing shall apply. 

B. Hangers, supports, rods, inserts and accessories used for pipe supports 

shall be painted according to Section 09 91 00, PAINTING. Electroplated 

copper hanger rods, hangers and accessories may be used with copper 

tubing. 

C. Horizontal piping and tubing shall be supported within 300 mm (12 

inches) of each fitting or coupling. 

D. Horizontal cast iron piping shall be supported with the following 

maximum horizontal spacing and minimum hanger rod diameters: 

1. 40 mm or DN40 to 50 mm or DN50 (NPS 1-1/2 inch to NPS 2 inch): 1500 

mm (60 inches) with 10 mm (3/8 inch) rod. 

2. 75 mm or DN75 (NPS 3 inch): 1500 mm (60 inches) with 15 mm (1/2 

inch) rod. 

3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 inch to NPS 5 inch): 1500 

mm (60 inches) with 18 mm (5/8 inch) rod. 

4. 150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch): 1500 

mm (60 inches) with 20 mm (3/4 inch) rod. 

5. 250 mm or DN250 to 300 mm or DN300 (NPS 10 inch to NPS 12 inch): 

1500 mm (60 inch) with 23 mm (7/8 inch) rod. 

E. The maximum spacing for plastic pipe shall be 1.22 m (4 feet). 

F. Vertical piping and tubing shall be supported at the base, at each 

floor, and at intervals no greater than 4.6 m (15 feet). 

G. In addition to the requirements in Section 22 05 11, COMMON WORK 

RESULTS FOR PLUMBING, Floor, Wall and Ceiling Plates, Supports, Hangers 

shall have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable floor rests and base flanges shall be steel. 

5. Hanger rods shall be low carbon steel, fully threaded or threaded at 

each end with two removable nuts at each end for positioning rod and 

hanger and locking each in place. 
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6. Riser clamps shall be malleable iron or steel. 

7. Rollers shall be cast iron. 

8. See Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, for 

requirements on insulated pipe protective shields at hanger 

supports. 

H. Miscellaneous materials shall be provided as specified, required, 

directed or as noted on the drawings for proper installation of 

hangers, supports and accessories. If the vertical distance exceeds 6.1 

m (20 feet) for cast iron pipe additional support shall be provided in 

the center of that span. All necessary auxiliary steel shall be 

provided to provide that support. 

I. Cast escutcheon with set screw shall be provided at each wall, floor 

and ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

J. Penetrations: 

1. Fire Stopping: Where pipes pass through fire partitions, fire walls, 

smoke partitions, or floors, a fire stop shall be installed that 

provides an effective barrier against the spread of fire, smoke and 

gases as specified in Section 07 84 00, FIRESTOPPING. Clearances 

between raceways and openings shall be completely filled and sealed 

with the fire stopping materials. 

2. Water proofing: At floor penetrations, clearances shall be 

completely sealed around the pipe and make watertight with sealant 

as specified in Section 07 92 00, JOINT SEALANTS. 

 
K. Exhaust vents shall be extended separately through roof. Sanitary vents 

shall not connect to exhaust vents. 

3.5 TESTS 

A. Sanitary waste and drain systems shall be tested either in its entirety 

or in sections. 

3.6 COMMISSIONING OMIT 

- - - E N D - - - 
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SECTION 22 63 00  
GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The existing medical air shall be extended to new wall mounted outlets 

located above sink. 

  B. Coordinate temporary shut down of Lab air to facilitate installation of 

new outlets. 

 
PART 2 - PRODUCTS  

2.1 PIPING AND FITTINGS ALL NEW MATERIALS AND INSTALLATION SHALL MATCH THE 

EXISTING 

A. Copper Tubing: Type "K", labeled "MED". 

B. All joints shall be brazed.. 

C. Station outlets shall be quick coupler type. To match existing. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. All work shall be in accordance with current NFPA. 

- - - E N D - - - 
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SECTION 22 66 00 
CHEMICAL-WASTE SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section describes the requirements for chemical waste systems, 

including piping, neutralization equipment and all necessary 

accessories as designated in this section. 

B. A complete listing of all acronyms and abbreviations are included in 

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 APPLICABLE PUBLICATIONS 

 
A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

A13.1-2007..............Scheme for Identification of Piping Systems 

A112.3.1-2007...........Stainless Steel Drainage Systems for Sanitary 

DWV, Storm, and Vacuum Applications, Above and 

Below Ground 

B1.20.1-2013............Pipe Threads, General Purpose, Inch 

B16.11-2011.............Forged Fittings, Socket-Welding and Threaded 

B16.12-2009.............Cast Iron Threaded Drainage Fittings 

B16.15-2013.............Cast Copper Alloy Threaded Fittings: Classes 

125 and 250 

C. American Society for Testing and Materials (ASTM): 

A74-2013a...............Standard Specification for Cast Iron Soil Pipe 

and Fittings 

A183-2003 (R2009).......Standard Specification for Carbon Steel Track 

Bolts and Nuts 

A312/A312M-2013b........Standard Specification for Seamless, Welded, 

and Heavily Cold Worked Austenitic Stainless 

Steel Pipe 

A518/A518M-1999 (R2012).Standard Specification for Corrosion-Resistant 

High-Silicon Iron Castings 
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A666-2010...............Standard Specification for Annealed or Cold-

Worked Austenitic Stainless Steel Sheet, Strip, 

Plate, and Flat Bar 

A733-2013...............Standard Specification for Welded and Seamless 

Carbon Steel and Austenitic Stainless Steel 

Pipe Nipples 

A861-2004 (R2013).......Standard Specification for High-Silicon Iron 

Pipe and Fittings 

C564-2012...............Standard Specification for Rubber Gaskets for 

Cast Iron Soil Pipe and Fittings 

C1036-2011e1............Standard Specification for Flat Glass 

C1053-2000 (R2010)......Standard Specification for Borosilicate Glass 

Pipe and Fittings for Drain, Waste, and Vent 

(DWV) Applications 

D2321-2011..............Standard Practice for Underground Installation 

of Thermoplastic Pipe for Sewers and Other 

Gravity-Flow Applications 

D2447-03................Standard Specification for Polyethylene (PE) 

Plastic Pipe, Schedule 40 and 80, Based on 

Outside Diameter  

D2564-2012..............Standard Specification for Solvent Cements for 

Poly(Vinyl Chloride) (PVC) Plastic Piping 

Systems 

D2665-2012..............Standard Specification for Poly(Vinyl Chloride) 

(PVC) Plastic Drain, Waste, and Vent Pipe and 

Fittings 

D2855-1996 (R2010)......Standard Practice for Making Solvent-Cemented 

Joints with Poly(Vinyl Chloride) (PVC) Pipe and 

Fittings 

D3222-2005 (R2010)......Standard Specification for Unmodified 

Poly(Vinylidene Fluoride) (PVDF) Molding 

Extrusion and Coating Materials 

D4101-2011..............Standard Specification for Polypropylene 

Injection and Extrusion Materials 

E84-2013a...............Standard Test Method for Surface Burning 

Characteristics of Building Materials 

http://www.astm.org/Standards/A861.htm
http://www.astm.org/Standards/A861.htm
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F402-2005 (R2012).......Standard Practice for Safe Handling of Solvent 

Cements, Primers, and Cleaners Used for Joining 

Thermoplastic Pipe and Fittings 

F493-2004...............Standard Specification for Solvent Cements for 

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic 

Pipe and Fittings 

F1412-2009..............Standard Specification for Polyolefin Pipe and 

Fittings for Corrosive Waste Drainage Systems 

F1673-2010..............Standard Specification for Polyvinylidene 

Fluoride (PVDF) Corrosive Waste Drainage 

Systems 

F2618-2009..............Standard Specification for Chlorinated Poly 

(Vinyl Chloride) (CPVC) Pipe and Fittings for 

Chemical Waste Drainage Systems 

D. Cast Iron Soil Pipe Institute (CISPI): 

2006....................Cast Iron Soil Pipe and Fittings Handbook, 12th 

Printing 

301-2012................Standard Specification for Hubless Cast Iron 

Soil Pipe and Fittings for Sanitary and Storm 

Drain, Waste, and Vent Piping Applications 

310-2012................Specification for Coupling for Use in 

Connection with Hubless Cast Iron Soil Pipe and 

Fittings for Sanitary and Storm Drain, Waste, 

and Vent Piping Applications 

E. International Code Council (ICC): 

IPC-2012................International Plumbing Code 

F. National Electrical Manufacturers Association (NEMA): 

250-2008................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

G. Underwriters' Laboratories, Inc. (UL): 

723-2008................Test for Surface Burning Characteristics of 

Building Materials 

1.4 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in 

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Information and material submitted under this section shall be marked 

“SUBMITTED UNDER SECTION 22 66 00, CHEMICAL-WASTE SYSTEMS FOR 
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LABORATORY AND HEALTHCARE FACILITIES”, with applicable paragraph 

identification. 

C. Manufacturer's Literature and Data including: Full item description and 

optional features and accessories. Include dimensions, weights, 

materials, applications, standard compliance, model numbers, size, and 

capacity. 

1. Chemical resistant waste and vent piping 

1.5 QUALITY ASSURANCE OMIT 

1.6 AS-BUILT DOCUMENTATION OMIT 

 
1.7 PROJECT CONDITIONS 

A. Interruption of Existing Chemical-Waste Service: Do not interrupt 

chemical-waste service to facilities occupied unless permitted under 

the following conditions and then only after arranging to provide 

temporary chemical-waste service according to requirements indicated: 

1. Provide written notice to COR no fewer than two days in advance of 

proposed interruption of chemical-waste service. 

2. Do not proceed with interruption of chemical-waste service without 

COR’s written permission. 

PART 2 - PRODUCTS 

2.1 CHEMICAL RESISTANT WASTE AND VENT PIPING 

A. The material shall include connecting fittings in stacks or mains. 

 
2.2 SILVER RECOVERY PIPING OMIT 

2.3 ETHYLENE OXIDE (ETO) WASTE PIPING OMIT 

2.4 PIPING SPECIALTIES OMIT 

2.5 NEUTRALIZATION TANKS OMIT 

2.6 CERAMIC NEUTRALIZATION TANKS OMIT 

2.7 CONTINUOUS FLOW NEUTRALIZATION AND MONITORING SYSTEM OMIT 

2.9 CLEANOUTS OMIT 

2.10 FLOOR DRAINS OMIT 

PART 3 - EXECUTION 

3.1 PIPE INSTALLATION 

A. The pipe installation shall comply with the requirements of the 

International Plumbing Code and these specifications. 

B. Branch piping for chemical waste piping system shall be installed and 

connected to all fixtures, valves, cocks, outlets, casework, cabinets 
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and equipment, including those furnished by the Government or specified 

in other sections. 

C. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe, except for plastic and glass, shall be reamed to full size 

after cutting. 

D. All pipe runs shall be laid out to avoid interference with other work. 

E. The piping shall be installed above accessible ceilings to allow for 

ceiling panel removal. 

F. The piping shall be installed to permit valve servicing or operation. 

G. The piping shall be installed at the indicated slopes or according to 

the International Plumbing Code. 

H. The piping shall be installed free of sags and bends. 

I. Changes in direction for chemical waste drainage and vent piping shall 

be made using appropriate branches, bends and long sweep bends. 

Sanitary tees and short sweep quarter bends may be used on vertical 

stacks if change in direction of flow is from horizontal to vertical. 

Long turn double wye branch and eighth bend fittings shall be used if 

two fixtures are installed back to back or side by side with common 

drain pipe. Straight tees, elbows, and crosses may be used on vent 

lines. Do not change direction of flow more than 90 degrees. Proper 

size of standard increaser and reducers shall be used if pipes of 

different sizes are connected. Reducing size of drainage piping in 

direction of flow is prohibited. 

O. PVDF piping shall be installed according to ASTM F1673 and 

manufacturer’s recommendations. 

Q. If an installation is unsatisfactory to the COR, the Contractor shall 

correct the installation at no cost to the Government. 

R. Vent pipe shall be vented through the existing cast iron vent piping. 

3.2 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

compression joints. 

B. Hub and spigot, cast iron piping with calked joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

lead and oakum calked joints. 

C. Hubless, cast iron piping shall be joined in accordance with CISPI’s 

“Cast Iron Soil Pipe and Fittings Handbook” for hubless piping coupling 

joints. 
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D. For threaded joints, thread pipe with tapered pipe threads according to 

ASME B1.20.1. The threads shall be cut full and clean using sharp disc 

cutters. Threaded pipe ends shall be reamed to remove burrs and 

restored to full pipe inside diameter. Pipe fittings and valves shall 

be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads 

unless dry seal threading is required by the pipe service. 

2. Pipe sections with damaged threads shall be replaced with new 

sections of pipe. 

E. For PVC piping, solvent cement joints shall be used for joints. All 

surfaces shall be cleaned and dry prior to applying the primer and 

solvent cement. Installation practices shall comply with ASTM F402. The 

joint shall conform to ASTM D2855 and ASTM D2665 appendixes. 

3.3 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small 

differences in pipe outside diameters. 

B. Dielectric fittings shall be installed at connections of dissimilar 

metal piping and tubing. 

C. All chemical waste piping shall be joined with specialty fittings in 

accordance with referenced standards and manufacturer’s recommendations 

for the applications used. 

3.4 NEUTRALIZATION TANK INSTALLATION OMIT 

3.5 NEUTRALIZATION SYSTEM INSTALLATION OMIT 

3.6 LEAK-DETECTION SYSTEM INSTALLATION OMIT 

3.7 PIPE HANGERS, SUPPORTS, AND ACCESSORIES 

A. All piping shall be supported according to the International Plumbing 

Code, Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and these 

specifications. 

B. Hangers, supports, rods, inserts and accessories used for Pipe supports 

shall be shop coated with zinc Chromate primer paint. Refer to Section 

09 91 00, PAINTING. 

C. Horizontal piping and tubing shall be supported within 300 mm (12 

inches) of each fitting or coupling. 

D. Vinyl coated hangers shall be installed for glass piping. The maximum 

horizontal spacing and minimum rod diameters shall be: 

1. For 25 mm or DN25 to 32 mm DN32 (NPS 1 and NPS 1-1/4), the maximum 

spacing shall be 1.22 meters (48 inches) with 10 mm (3/8 inch) rod. 
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2. For 40 mm or DN40 and 50 mm or DN50 (NPS 1-1/2 and NPS 2), the 

maximum spacing shall be 1.83 meters (72 inches) with 10 mm (3/8 

inch) rod. 

3. For 75 mm or DN75 (NPS 3 inch), the maximum spacing shall be 1.83 

meters (72 inches) with 15 mm (1/2 inch) rod. 

4. For 100 mm or DN100 (NPS 4 inch), the maximum spacing shall be 1.83 

meters (72 inches) with 18 mm (5/8 inch) rod. 

E. Vertical piping and tubing shall be supported at the base, at each 

floor, and at intervals no greater than 4.6 meters (15 feet). 

F. In addition to the requirements in Section 22 05 11, COMMON WORK 

RESULTS FOR PUMBING, floor, Wall and Ceiling Plates, Supports, and 

Hangers shall have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable Floor Rests and Base Flanges shall be steel. 

5. Hanger Rods shall below carbon steel, fully threaded or Threaded at 

each end with two removable nuts at each end for positioning rod and 

hanger and locking each in place. 

6. Riser Clamps shall be malleable iron or steel. 

7. Rollers shall be Cast iron. 

8. Hangers and supports utilized with insulated pipe and tubing shall 

have 180 degree (min.) metal protection shield Centered on and 

welded to the hanger and support. The shield shall be 100 mm (4 

inches) in length and be 16 gauge steel. The shield shall be sized 

for the insulation. 

G. Miscellaneous Materials: As specified, required, directed or as noted 

on the drawings for proper installation of hangers, supports and 

accessories. 

H. Cast escutcheon with set screw shall be installed at each wall, floor 

and ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

I. Penetrations: 

1. Where pipes pass through fire partitions, fire walls, smoke 

partitions, or floors, install a firestop system that provides an 

effective barrier against the spread of fire, smoke and gases as 

specified in Section 07 84 00, FIRESTOPPING. Clearances between 
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raceways and openings shall be completely filled and sealed with the 

firestopping materials. 

2. At floor penetrations, Clearances around the pipe shall be 

completely sealed and made watertight with sealant as specified in 

Section 07 92 00, JOINT SEALANTS. 

J. Chemical waste and vent piping shall conform to the following: 

1. Where waste lines from fixtures are shown on plans to be chemical 

resistant, vents from those fixtures shall also be chemical 

resistant. 

2. Storage and installation for PVDF or CPVC chemical resistant pipe 

shall comply with ASTM D2665. 

3. Glass Pipe installation shall be as recommended by the manufacturer. 

Glass pipe pitch shall be 1 : 50 (1/4 inch per foot), minimum. 

4. Silver recovery pipe pitch shall be 1 : 200 (0.5 percent), minimum. 

5. Mechanically Joined Polypropylene Pipe requires a pre-grooved pipe 

or cutting of a groove in each pipe section using a rotation cutting 

tool. Polypropylene chemical resistant pipe pitch shall be 6 mm 

minimum (1/4 inch per foot) minimum. Mechanically joined pipe shall 

not be installed below grade. 

6. Plastic chemical waste pipe shall not be installed within 23 m (75 

feet) of hot water appliances (autoclaves, dishwashers, sterilizers) 

and similar equipment. 

7. High silicon content cast iron pipe with bell and spigot joints and 

heat fusion plastic pipe may be used below grade under building. 

8. Stainless steel, mechanical joints shall not be installed below 

grade. 

9. Stainless Steel Piping system shall be Joined and supported per 

manufacturer's recommendations. 

3.8 TESTS 

A. The chemical resistant pipe system shall be tested either in its 

entirety or in sections. 

B. Tests for Chemical Resistant Waste, vent, and Silver Recovery Systems 

shall be conducted before trenches are backfilled or fixtures are 

connected. A water test or air test shall be conducted as directed. 

1. Entire system is tested using a water test, tightly close all 

openings in pipes except highest opening, and fill system with water 

to point of overflow. If system is tested in sections, tightly plug 

each opening except highest opening of section under test, fill each 
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section with water and test with at least a 3 m (10 foot) head of 

water. In testing successive sections, test at least upper 3 m (10 

feet) of next preceding section so that each joint or pipe except 

upper most 3 m (10 feet) of system has been submitted to a test of 

at least a 3 m (10 foot) head of water. Water shall be kept in 

system, or in portion under test, for at least 15 minutes before 

inspection starts. System shall then be tight at all joints. 

2. Final Tests: Either one of the following tests may be used.  

a. Smoke Test: After fixtures are permanently connected and traps 

are filled with water, fill entire drainage and vent systems with 

smoke under pressure of 1.3 kPa (1 inch of water) with a smoke 

machine. Chemical smoke is prohibited. 

3.9 STARTUP AND TESTING OMIT 

3.10 COMMISSIONING OMIT 

3.11 DEMONSTRATION AND TESTING OMIT 

- - - E N D - - - 
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