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SECTION 01010

SUMMARY

(3/02)

PART 1 - GENERAL

1.01
SCOPE OF WORK


A.
The work covered by these specifications consists of furnishing all labor, equipment, appliances, devices and materials, and performing all operations necessary in connection with Upgrade Mechanical and Electrical, F/20676 including removals and miscellaneous work as herein specified and as shown, indicated, or noted on the drawings.


B.
The work shall conform to the drawings listed in the following schedule.


SCHEDULE OF DRAWINGS

Number
Sheet
Designation

Date
 Rev Date

X1.1

Cover Sheet


4/27/04

X1.2

Floor Plans – ACM Sample Locations

4/27/04

C1.1

Site Plan - Demolition and Layout

4/27/04

S0.0

General Notes


4/27/04

S3.1

Equipment Platform Framing Plan

4/27/04

S4.1

Framing Sections and Details

4/27/04

AD1.1

Demolition Second Floor Plan

4/27/04

A1.1

Partial Second Floor Plan (Room 201)

4/27/04

A1.2

Roof Plan


4/27/04

A2.1

Second Floor Plan Reflected Ceiling

4/27/04

A3.0

Details



4/27/04

MD1.1

Partial Second Floor Demo (Room 201)

4/27/04

M1.0

Site Plan/1st Floor Plan


4/27/04

M1.1

Enlarged First Floor Mechanical Room Plan
4/27/04

M1.2

Enlarged Second Floor Mechanical Room Plan 

(Lower Level Work)

4/27/04

M1.3

Enlarged Second Floor Mechanical Room Plan 

(Upper Level Work)






4/27/04

M1.4

Partial Second Floor Plan (Room 201)

4/27/04

M1.5

Partial Roof Plan


4/27/04

M2.1

Schedules and Legends


4/27/04

M3.1

Existing Chilled Water Piping Schematic and Piping 
Demolition


4/27/04

M3.2

Proposed Chilled Water Piping Schematic

4/27/04

M4.1

Details



4/27/04

M4.2

Details



4/27/04

M4.3

Sections, Detail and Legends

4/27/04

M4.4

Details and Legends


4/27/04

EL.0

Electrical Legend and General Notes

4/27/04

E1.1

First Floor Power Plan


4/27/04

E1.2

First Floor Mechanical Room Power Plan

4/27/04

E2.1

Second Floor Power Plan

4/27/04

E3.1

Roof Plan – Electrical


4/27/04

E4.1

Single-Line Diagram-Existing

4/27/04

E5.1

Single-Line Diagram-Revised

4/27/04

E6.1

MCC and Panelboard Schedules

4/27/04

1.02
LOCATION


A.
The site of the work is Building 20676, Area B Wright-Patterson Air Force Base, Ohio.

1.03
GOVERNMENT FURNISHED PROPERTY


A.
No Government furnished property will be included as part of this project.
1.04
REMOVALS AND SALVAGE


A.
Remove and dismantle all items which are shown to be removed or which must be removed to complete the work.


B.
All materials, equipment, and debris resulting from this work and not designated for reuse in new work nor designated to be salvaged for the Government, will become the property of the contractor and shall be removed from the work site as it accumulates.


C.
The contractor shall properly dispose of removed materials outside Wright-Patterson Air Force Base.

1.05
INSTRUCTIONS TO THE CONTRACTOR


A.
The superintendent in charge of this work shall personally contact the Engineering Division, "Construction Management, Area C, 88 ABW/CECM”, 256-3431 and Contract Administration, Administrative Contracting Officer, hereafter referred to as ACO or Contracting Officer, ASC/PKWOEA, 257-4844, a minimum of 72 hours before starting site operations of the contract, before resumption of seasonal work, before restarting work after a lengthy delay, and prior to moving men and equipment from one site of work to another.


B.
Work areas to remain occupied by Government personnel are shown on the plans.


C.
The display of signs of a commercial nature within the boundaries of the installation will not be permitted.  In no event will the contractor be permitted to use the government installation for the resale of surplus, structures, other improvements, or related equipment.

1.06
OPTIONS/PHASING


A.
In addition to the base bid there are five options.  These are described on the drawings and are generally as follows:

Base Bid

CW storage and conversion to primary/secondary pumping



Option #001

Provide (1) 350 ton chiller



Option #002

Provide new AHU and duct modifications.



Option #003

Provide a second, 350 ton chiller



Option #004

Space expansion



Option #005

Replace selected valves in the CW system.


B.
The work must be scheduled around certain times when the facility can be shut down.  These are generally as follows:




First Shut Down

Fall 2004




Second Shut Down

Spring 2005



Each shut down must be minimized.  Neither is to exceed four calendar days.

During each shut down certain functions will not be able to shut down for ore than a few hours.  The drawings indicate a means to deliver cooling to the computer spaces during shut down.

Items that must be accomplished during a particular shut down are indicated on the drawings.


C.
The work items, options and shut downs coordinate generally as listed below.  Other concepts for coordination will be considered.  If accepted, work related to Bid Option #4 shall be coordinated so as to minimize disruptions of existing operations.


D.
Before first shutdown:



1.
Chilled water




a.
Make three ties to sections of the system that can be insolated.

2. Electrical




b.
Install new 112.5 KVA transformer for lighting panels (before 





shutdown)


E.
During first shutdown


1.
Chilled Water

a. 
Make one additional connection to allow existing 320 ton chiller to serve AHU #1 (Main) directly.  Provide hose connections from chiller to AHU.  

b. Make approximately 17 valved tee connections to existing system.

c. 
Install selected pressure, temperature and flow “wells”.

d. Replace selected valves if Option #5 is accepted.



2.
Airside

a. 
Install equalizing valves for air lock.

b. Install any part of air lock connection to existing main AHU that requires access to inside of AHU.


3.
Electrical


a.
Refeed panel RP1-ME and RP2-1 from panel HSPP.




b.
Refeed panels 1E and 1W from new 112.5 KVA transformer.  Rework feeders for panels 2E and 2W as necessary to keep panels on UPS.


c.
Refeed MCC-1 from Sub #4.


d.
Rework MCC-1 and MCC-3 circuits to move all normal circuits 

to MCC-1 and all UPS circuits to MCC-3.

C.
Complete before second shutdown (Note:   Some items can begin before First shutdown)


1.
CW


a.
Install pumps 7 and 8


b.
Install chillers if options 1 and 3 are accepted

c.
Install and performance test CW storage tank 

d.
Install flow meters, temp sensors, pressure sensors, etc.

e.
Complete controls

2.
Airside, if option #2 is accepted

a. Install AHU #4

b. Install ducts to connection points

c. Complete airlock for main AHU


3.
Electrical



a.
Re-energize and test 1000 KVA transformer for Sub #4.




b.
Install but do not connect new normal power feeder for Sub #4.



c.
Install new switchboard “ACC”.  (If Option #1 is accepted)

d. Rework primary for 1500 KVA transformer for switchboard

 “ACC”.  Reenergize and test 1500 KVA transformer.  (If Option #1 is accepted)



e.
Install feeders and energize “ACC”.  (If Option #1 is accepted)



f.
Install power for new chillers.  (If Option #1 and #3 are accepted)



g.
Install power for new AHU-4.



h.
Install power for new pumps.



i.
Re-feed panel 1S from new Panel NDLP.



j.
Re-feed panels RP1-51, RP1-9, RP1-10, RP1-11, and RP1-12 from panel 



HSLV.



k.
Re-feed panel HSLV from Sub #4.

D.
During second shutdown


1.
CW

a. 
Manipulate valves to achieve primary / secondary operation.



2.
Airside, if option #2 is accepted

a. 
Switch supply and return ductwork for 4 zones from AHU #1 (main) to AHU #4.

b. Most of the ductwork switching must be accomplished while AHU #1 (Main) is operating.  Provide temporary blank-offs at supply plenum to permit this.



3.
Electrical





a.
Connect Sub #4 to new normal power feeder.

END OF SECTION

SECTION 01015

PROJECT GENERAL REQUIREMENTS

(7/02)

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Submittals (para 1.02).  


B.
Coordination and scheduling requirements (para 1.03).


C.
Protection of personnel and Government property (para 1.04).


D.
Requirements for fire protection, welding and cutting (para 1.05).


E.
Construction facilities and job site standards (para 1.06).


F.
Utilities (para 1.07).


G.
Temporary construction controls (para 1.08).


H.
Definitions (para 1.09).


I.
Acronyms and Abbreviations  (para 1.10).


J.
Applicable Publications (para 1.11).


K.
Materials and Equipment (para 1.12).


L.
Testing (para 1.13).


M.
Cleaning Requirements (para 1.14).


N.
Project Close-out (para 1.15).


O.
Safety Requirements (para 1.16).


P.
Warranty service (para 1.17).


Q.
The requirements of this section apply to the entire project including all addenda or change orders which may be issued to modify the contract documents.


R.
Due to the general nature of this section, paragraphs may exist which are not applicable to any required work.  In general, every provision of this section applies to all of the work that the provision could conceivably relate.

1.02
SUBMITTALS


A.
Project schedule as specified in paragraph 1.03.D.1.


B.
Erosion control plan as specified in paragraphs 1.03.D.2 and 1.06.B.


C.
Site layout plan as specified in paragraph 1.03.D.3.


D.
Project close out certification as specified in paragraph 1.16.A.


E.
Project record drawings as specified in paragraph 1.16.B. 


1.03
COORDINATION AND SCHEDULING REQUIREMENTS


A.
The Contractor shall visit the premises to thoroughly familiarize himself with all details of the work and working conditions, check and verify all dimensions in the field, and shall advise the Contracting Officer of any discrepancies before performing any work.  The Contractor shall be specifically responsible for the coordination and proper relation of all of the work to the entire project and to the work of all trades, and for the neat appearance, correct fitting, required quantities, etc., of all work in this project.


B.
Coordinate all construction activities with:



1.
Project Inspector



2.
Contracting Officer



3.
Base Fire Department, 257-6933



4.
Security Police, 257-4903


C.
The Engineering Division, 88 ABW/CEC, Wright-Patterson Air Force Base, (Building 11, Area C) Ohio, is hereby designated as the representative of the Contracting Officer and responsibilities include but are not necessarily limited to the following:



1.
Technical review of shop drawings, catalog cuts, and technical data for all material and equipment requiring approval.



2.
Periodic inspection and final acceptance of the work under the contract.



3.
Verifying that progress is maintained in accordance with the contractor's approved progress schedule.



4.
Verifying that contractor is accomplishing work in conformance with contract requirements.


D.
Prior to the start of any construction operations whatsoever, a schedule of work or operations in proper sequence shall be submitted by the contractor for approval by the Fire Protection Branch, Security Police, Safety Office, and the Contracting Officer so as to cause a minimum amount of disruption to the normal flow of traffic on streets, pedestrian travel, base security, and facility operations.



1.

Submit to the Contracting Officer, who will submit to 88 ABW/CECM or CECP or CECW for approval, a project schedule detailing on a weekly basis when work is to begin for each work area and what work is to be accomplished (including quantities), etc.  While factors not under the contractor's control may cause the contractor to fall behind the schedule, the intent of the schedule is to inform base personnel of planned orderly progression of the work in proper sequence.  Once the schedule is approved, do not deviate from the sequence, without prior approval.  



2.

Contractor shall submit to the Contracting Officer, who will submit to 88 ABW/CECM or CECP or CECW for approval, an erosion control plan when excavation, clearing, grubbing, etc. is over one (1) acre.  Erosion control plan should include site maps showing locations, methods of erosion control, (i.e. silt fencing, mulch, temporary seeding, mulch, straw, sand bags, silt ponds, retention ponds, detention ponds, etc.).  The purpose of erosion control plan is to eliminate surface water runoff into streams and storm sewer systems.  When excavation, clearing, grubbing, etc. exceeds five (5) acres, it is the responsibility of the owner (Government) to submit a Notice of Intent (NOI) for coverage under Ohio Environmental Protection Agency Storm Water General Permit.  Contractor is responsible to submit an erosion control plan to the Contracting Officer for approval when this occurs.



3.

The Government retains the right to limit the number and location of all material storage, construction and office trailers, temporary structures of any kind and open storage and staging areas requested by the contractor to support this project.  The contractor shall be responsible to submit a site layout plan identifying number, purpose, proposed location and certification of compliance with section 01015, paragraph 1.07.B of any and all material storage, office and construction trailers and temporary structures required for accomplishment of this project.  The plan shall also identify any and all required open storage and staging areas.  This plan must be submitted to 88 ABW/CEC for review and approval a minimum of two weeks prior to mobilization


E.
Before starting any work whereby traffic will be impeded or hindered, especially fire trucks and police vehicles, call and notify the Fire Protection Branch (extension 76933) and the Police Department (extension 76959 or 24 hour service 76516) 72 hours prior to placing barricades or starting any work.  Under no circumstances place any barricades or start work until after the Fire Protection Branch and Police Department have been notified and have approved the barricading of work areas.


F.
Furnish flagmen, barricades, and other warning devices as required to safely route traffic through the construction areas.  Selected streets may be closed to traffic when necessary during the construction operations, upon prior approval of the Contracting Officer.  When roads are closed, establish and mark safe detours for vehicles to follow.  Detours, road closures and lane closures shall be marked and signed in accordance with "Work Zone Traffic Control-Standards and Guidelines" (US Department of Transportation; Federal Highway Administration, 1980) or with the Ohio Department of Transportation, Ohio Manual of Uniform Traffic Control.  Furnish the Contracting Officer with the names, addresses and telephone numbers of two employees who will be responsible for warning light and barricade maintenance.


G.
On site working hours for the contractor will be Monday through Friday between the hours of 7:30 a.m. and 5:00 p.m. unless otherwise noted.  No on site work shall be performed on Saturdays, Sundays, and Federal holidays unless otherwise stated or shown.  If the contractor wishes to work during periods other than above, permission must be requested from the contracting officer at least 48 hours in advance of his desire to work during these periods.


H.
Perform all demolition operations on base between the hours of 8:30 a.m. and 4:00 p.m., Monday through Friday, except holidays.  Movement of heavy or slow equipment within the base or work area before 8:30 a.m. and after 4:00 p.m. is prohibited.

1.04
PROTECTION OF PERSONNEL AND GOVERNMENT PROPERTY


A.
Areas requiring protection shall include the following:



1.
Actual Construction Site - Area or areas within the work limits.


2.
Storage Areas - Area or areas used for the storage of materials, devices, appliances and equipment to be used in the work.



3.
Office and Shed Areas - Area or areas for placing or setting of temporary field office, tool 



sheds or storage sheds.



4.
Transportation Areas - Streets, roads, driveways, parking areas, etc., paved and unpaved, and 



grass areas used for transportation purposes.



5.
Areas surrounding the construction site.


B.
The contractor shall conduct his work so that all property to remain and all personnel, shall be protected at all times from damage of any nature and from injury resulting from this work until completion of the contract.


C.
The contractor shall furnish and spread dropcloths in the work areas as necessary to protect surfaces.


D.
In the event of damages of any nature caused by this work due to improper protection, precaution or safety measures, such damages shall be repaired or such property shall be replaced by the contractor at no cost to the Government.  In the event the contractor does not satisfactorily repair or replace such damage caused by the work of this contract, the Government will make the necessary corrections and the contractor shall reimburse the Government for inconveniences, labor, and materials, involved.


E.
The contractor shall furnish, place and maintain all required barricades as specified and as directed by the Safety Office and the Contracting Officer.  Access drives and doors shall remain clear at all times.


F.
Provide temporary, insulated enclosures of openings in exterior surfaces of interior spaces to provide acceptable working conditions and protection of materials and property, to allow for temporary space conditioning, and to prevent entry of unauthorized persons.  Maintain all existing exits unless shown otherwise.


G.
Erect and maintain dustproof partitions as required to prevent the spread of dust and dirt to parts of the building near work areas.  On completion, remove partitions and repair damaged surfaces to match adjacent surfaces.


H.
Contractor shall be responsible for proper application of weather sensitive materials and shall not apply any such materials when weather conditions fall below the minimum recommended by the material manufacturer.


I.
Contractor shall maintain 50 degrees F minimum temperatures throughout unoccupied interior portions of buildings under construction.  Contractor shall maintain 65 degrees F minimum temperatures throughout occupied portions of buildings undergoing construction or alteration.  This requirement shall apply also in the event that available heating supplied by the building heating system is rendered inadequate during the course of construction to maintain the above temperature.  All costs incurred by the Government resulting from the Contractors failure to maintain the above temperatures shall be reimbursed by the Contractor to the Government.


J.
It shall be the responsibility of the Contractor with assistance from base personnel to locate all existing utility lines in the field before starting excavation of any kind.  Contractor shall process an AF Form 103, Base Civil Engineering Work Clearance Request.  Contractor shall notify the inspector 48 hours in advance to schedule an on-site clearance.


K.
In order to prevent damage, all digging around utilities shall be done by hand.  The distance to stay clear from the utilities with power excavating equipment shall be as follows:










Minimum Clearance





Type of Utility



From Outside Faces





Storm and Sanitary 15" size

1'-6"





and larger





Storm and Sanitary less than

2'-0"





15" size





Gas, Electric, Water, Steam and

2'-0"





Air, all sizes





Fuels, Communications, Cable TV,

5'-0"





all sizes



These clearances shall not be measured from the centerline of the utility but from each outside face or limit of the utility in both the horizontal and vertical directions.  It shall be the Contractor's responsibility to determine the clearances and layout or stake the distance around the utilities to be excavated by hand.


L.
Damages of any nature caused by this work shall be repaired or damaged property replaced at no expense to the Government.  If the Contractor does not satisfactorily repair or replace the damaged property, the Government reserves the right to make the necessary corrections.  The Contractor shall reimburse the Government for consequential damages and for all materials and labor used for the corrections.


M.
The contractor shall protect and preserve the existing vegetation (grass, flowers, shrubs, trees, etc.) and shall be liable for any damage to same.


N.
Where temporary removal of plants is required to perform the work, each plant shall be removed, adequately balled, stored, watered, and replanted.  The contractor shall be responsible for the replacement of plants which die within six months of replanting, at the contractors expense.

1.05
FIRE PROTECTION, WELDING AND CUTTING REQUIREMENTS


A.
First Aid Fire Protection



1.
Portable fire extinguishers shall be provided where needed and inspected and maintained in 


accordance with NFPA 10, Portable Fire Extinguishers.



2.
Fire extinguishers shall be suitably placed, distinctly marked, readily accessible, and 



maintained in a fully charged and operable condition.



3.
Fire barrels and buckets shall be painted red and marked "For Fire Only".  Barrels shall be kept 


filled at all times.  Anti-freeze protection shall be provided when necessary.  Each barrel shall 


be provided with at least two fire buckets.



4.
Approved fire blankets shall be provided and kept in conspicuous and accessible locations as 


warranted by the operations involved.



5.
A fire extinguisher rated not less than 2-A, shall be provided for each 3,000 square feet of the 


protected building area, or major fraction thereof.  Travel distance from any point of the 


protected area to the nearest fire extinguisher shall not exceed 100 feet.



6.
One or more fire extinguishers, rated not less than 2-A, shall be provided on each floor.  In 


multistory buildings, at least one fire extinguisher shall be located adjacent to each stairway.



7.
A fire extinguisher, rated not less 10B shall be provided within 50 feet of wherever more than 


5 gallons of flammable or combustible liquids or 5 pounds of flammable gas are being used on 


the worksite.  This requirement does not apply to the integral fuel tanks of motor vehicles.



8.
At least one portable fire extinguisher having a rating of not less than 20-B units shall be 


located outside of but not more than 10 feet from the door opening into any room used for 


storage of more than 60 gallons of flammable or combustible liquids.



9.
At least one portable fire extinguisher having a rating of not less than 20-B units shall be 


located not less than 25 feet, nor more than 75 feet from any flammable liquid storage area 


located outside.



10.
At least one portable fire extinguisher not less than 20-B:C units shall be provided on all tank 


trucks or other vehicles used for transporting and/or dispensing flammable or combustible 


liquids.



11.
Each service or fueling area shall be provided with at least one fire extinguisher having a rating 


of not less than 20-B:C located so that an extinguisher will be within 75 feet of each pump, 


dispenser, underground fill pipe opening, and lubrication or service area.



12.
Fire extinguisher equipment shall be provided in storage areas according to the hazard present.



13.
Fire extinguisher or equivalent protection shall be provided at the head and tail pulleys of 


underground belt conveyors and at 300 foot intervals along the belt.



14.
Fire extinguishers listed or approved by a nationally recognized testing laboratory shall be 


used.



15.
No fire shall be fought where there is imminent danger of contact with explosives.  All persons 


shall be removed to a safe area and the fire area guarded against intruders.



16.
A fire extinguisher rated not less than 2-A shall be provided where melting pots, torches, or 


open flames are in use.



17.
A 1/2-inch diameter garden hose line, not to exceed 100 feet in length and equipped with a 


nozzle, may be substituted for a 2-A rated fire extinguisher, provided it is capable of 



discharging a minimum of 5 gallons per minute with minimum hose stream range of 30 feet 


horizontally.  The garden hose lines shall be mounted on conventional racks or reels.  The 


number and location of hose racks or reels shall be such that at least one hose stream can be 


supplied to all points in the area.



18.
Each bulldozer, scraper, dragline, crane, motor grader, front-end loader, mechanical shovel, 


backhoe, and other similar equipment shall be equipped with at least one dry chemical or 


carbon-dioxide fire extinguisher, having a minimum UL rating of 5-B:C.


B.
Fire Patrols



1.
When watchmen or guards are provided, they shall make frequent rounds through buildings 


and storage areas when work is suspended.



2.
In any instance where combustible materials have been exposed to fire hazards, such as 


welding operations, hot metals, or open flame, a watcher shall be assigned to remain at the 


location for at least one hour after the exposure has ended.


C.
Water Supply and Distribution



1.
Where a water distribution system is required for the protection of buildings or other 



structures, water mains and hydrants shall be installed prior to or concurrently with the 


construction of the facilities.



2.
Vehicles, equipment, materials, and supplies shall not be placed so that access to fire hydrants 


and other fire fighting equipment is obstructed.



3.
If the facility being constructed includes the installation of automatic sprinkler protection, the 


installation shall closely follow the construction and be placed in service as soon as laws 


permit following completion of each story.



4.
For demolition or alterations, existing automatic sprinkler installations shall be retained in 


service as long as reasonable.  The operation of sprinkler control valves shall be permitted only 


when approved by the Contracting Officer.  Modification of sprinkler systems to permit 


alterations or additional demolition should be expedited so that the automatic protection may 


be returned to service as quickly as possible.  Sprinkler control valves shall be checked daily at 


close of work to ascertain that the protection is in service.



5.
In all structures in which standpipes are required, or where standpipes exist in structures being 


altered, they shall be brought up as soon as construction permits, and shall be maintained as 


construction progresses so that they are always ready for fire protection use.  The standpipes 


shall be provided with conspicuously marked fire department connections on the outside of the 


structure at the street level.  There shall be at least one standard hose outlet at each floor.


D.
Fire Alarm Devices



1.
An alarm system shall be established by the contractor whereby
 workers on the site and 


the local fire department will be alerted in the event of an emergency.



2.
The alarm code and reporting instructions shall be conspicuously posted at phones and at 


worker entrances.


E.
Welding and Cutting General



1.
All welding and cutting equipment and operations shall be in accordance with standards and 


recommended practices of the American Welding Society, Safety in Welding and Cutting, 


ANSI 749.1, and the recommendations of the National Fire Protection Association.



2.
Transformer-type electric welding apparatus shall be installed, maintained and operated in 


accordance with the National Electrical Code.



3.
Gas, welding and cutting equipment shall be listed by Underwriters' Laboratories, Inc. 


Chicago, Illinois or by Factory Mutual Laboratories, Boston, Mass.



4.
All welding equipment shall be inspected daily.  Defective equipment shall be removed from 


service, replaced, or repaired and reinspected before again being placed in service.



5.
Each welding or cutting unit shall be equipped with a compatible fire extinguisher.



6.
Compatible fire extinguishing equipment shall be provided in the immediate vicinity of the 


welding or torch operation whenever combustible material is exposed.



7.
Objects to be welded, cut or heated shall be moved to a safe location or, if they cannot be 


moved, all movable fire hazards in the vicinity shall be taken to a safe place or the combustible 


material and construction shall be protected from the heat, sparks, and slag of welding.



8.
Workers and the public shall be shielded from welding rays, flashes, sparks, molten metal, and 


slag.



9.
Cable, hoses, and other equipment shall be kept clear of passageways, ladders, and stairways.



10.
All hollow spaces, cavities, or containers shall be vented to permit the escape of air or gases 


before preheating, cutting, or welding.  Department of Transportation, Office of Pipeline 


Safety, 49 CFR Part 192, Minimum Federal Standards for Gas Pipelines, shall apply when 


welding, cutting, and heating on steel pipelines containing natural gas.  Pipelines containing 


gases or flammable  liquids or conduits containing electrical conductors shall not be used as a 


ground return.



11.
When welding or cutting must be done in a location where combustible or flammable materials 


are located, inspection and written authorization by the Contracting Officer shall be required 


before such operations are begun.  The location shall be checked for latent fires after the work 


is completed.



12.
Cylinders shall be kept beyond the range of sparks, hot slag, or flame.



13.
Positive mechanical and/or personal protective measures shall be taken when welding, cutting, 


or heating metals of toxic significance in enclosed spaces.



14.
Oxygen shall not be used for ventilation, comfort cooling, blowing dust from clothing, or for 


cleaning the work area.



15.
Before welding, cutting, or heating is commenced on any surface covered by a preservation 


coating whose flammability is not known, a test shall be made to determine its flammability.  


Preservation coatings shall be considered to be highly flammable when scrapings burn with 


extreme rapidity.



16.
Precautions shall be taken to prevent ignition of highly flammable hardened preservation 


coatings.  When coatings are determined to be highly flammable, they shall be stripped from 


the area to be heated to prevent ignition.



17.
In enclosed spaces, all surfaces covered with toxic preservatives shall be stripped of all toxic 


coatings for a distance of at least 4 inches from the area of heat application or the employees 


shall be protected by air line respirators.



18.
In the open air, workers shall be protected against toxic preservation coatings by a respirator 


that meets the requirements of NIOSH.



19.
Preservative coatings shall be removed a sufficient distance from the area to be heated to 


ensure that the temperature of the unstripped metal will not be appreciably raised.



20.
When the welding, cutting, or heating operation is such that normal fire prevention precautions 


are not sufficient, additional personnel shall be assigned to guard against fire and instructed in 


anticipated fire hazards and how fire fighting equipment is to be used.



21.
Hose which has been subject to flashback, or which shows severe wear or damage, shall be 


tested to twice the normal pressure to which it is subject but in no case less than 300 psi.  


Defective hose, or hose in doubtful condition, shall not be used.



22.
No welding, cutting, or heating shall be done where the application of flammable paints, or the 


presence of other flammable compounds, or heavy dust concentrations creates a hazard.



23.
Noncombustible barriers shall be installed below welding or burning operations in or over a 


shaft.



24.
When welding, cutting, or heating is performed on walls, floors and ceilings, the same 


precautions shall be taken on the opposite side as are taken on the side on which the welding is 


being performed.




25.
All structural welding accomplished by the contractor on critical items such as scaffolding, 


shoring, forms, ladders, piling, etc., shall be performed by certified welders using qualified 


welding procedures.  The contractor shall provide copies of the welders certificate to the 


Contracting Officer.


F.
Gas Equipment



1.
Torch valves shall be closed and gas supply shut off whenever work is suspended.



2.
The torch and hose shall be removed from confined spaces whenever work is suspended.



3.
All oxyacetylene or other fuel gas-oxygen combinations used in cutting or welding equipment 


shall have reverse-flow check valves between torch and regulator.  Manifold systems shall 


have the reverse-flow valves installed at the manifold connections.



4.
Boxes used for the storage of gas hose shall be ventilated.



5.
Acetylene regulators shall not be adjusted to permit a discharge pressure greater than 15 psig.



6.
Connection of multiple sets of oxyacetylene hoses to a single regulator on a single set of 


oxyacetylene tanks may only be accomplished by installing a commercially available fitting 


approved by Compressed Gas Association (CGA) Standards and UL listed.  The fitting shall 


be installed on the output side of the regulator and shall have a built-in shut-off valve and 


reverse-flow check valve on each branch.


G.
Electric Equipment



1.
Switching equipment for shutting down the welding machine shall be provided on or near the 


welding machine.



2.
The noncurrent carrying metal parts of electrically powered welding machines shall be 


grounded.  Grounding circuits, other than by means of the structure, shall be checked to ensure 


that the circuit between the ground and the equipment to be grounded has resistance low 


enough to permit sufficient current to flow to cause the overcurrent device to interrupt the 


circuit.



3.
Neither terminal of the welding generator shall be bonded to the frame of the welder.



4.
Pipe lines containing gases or flammable liquids or conduits carrying electrical conductors 


shall not be used for a ground return circuit.



5.
The equipment shall be shut down when the leads are unattended.



6.
Cables with splices or repaired insulation within 10 feet of the holder shall not be used.



7.
Welding leads shall not be placed near power supply cables or other high-tension wires.



8.
Welding leads shall not be permitted to contact metal parts supporting suspended scaffolds.



9.
Circuits from welding machines used for other than welding tools shall be grounded.


H.
Inert-Gas Metal-Arc Welding



1.
Chlorinated solvents shall be kept at least 200 feet unless shielded, from the exposed arc.  


Surfaces prepared with chlorinated solvents shall be dry before welding is permitted on such 


surfaces.



2.
Persons in the area not protected from the arc by screening shall be protected by filter lenses.  


When two or more welders are exposed to each other's arc, filter lens goggles shall be worn 


under welding helmets.  Hand shields to protect the welders against flashes and radiant energy 


shall be used when either the helmet is lifted or the shield is removed.



3.
Welders and other persons who are exposed to radiation shall be protected so that the skin is 


covered to prevent burns and other damage by ultraviolet rays.  Welding helmets and shields 


shall be free of leaks, openings, and highly reflective surfaces.



4.
When inert-gas metal-arc welding is performed on stainless steel, persons will be protected 


against dangerous concentrations of nitrogen dioxide by local exhaust ventilation or air line 


respirators.

1.06
CONSTRUCTION FACILITIES AND JOB SITE STANDARDS


A.
The contractor shall be responsible for the storage and safekeeping of all material to be incorporated into the work.  The contractor shall be responsible for all aspects of safety and security within the storage area.


B.
If required the contractor may provide, but must minimize, material storage, construction and office trailers, temporary structures of any kind to support this project.  The Government retains the right to limit the number and location of these facilities; if such facilities are required they must meet the following standards.



1.
Facilities shall meet Air Force and Base fire regulations and be inspected and approved by the 


Fire Protection Branch.



2.
The facilities must be sited and approved as required in section 01015, paragraph 1.03.D.3. 


The final approved site for these facilities will not necessarily be adjacent to the project.



3.
The facilities shall be clean, in good condition, undamaged and free of rust or surface 



deterioration’s.  Rental trailers shall be of a neutral color.  Unsightly material storage or office 


trailers will not be permitted. (Trailers owned by the contractor or subcontractors which are 


other than a neutral color will be considered if identified and described in the job site plan 


required in section 01015; paragraph 1.03.D.3; and provided they meet all other standards 


required herein.)



4.
The contractor shall be responsible to maintain the condition of these facilities, as defined 


above, and the entire construction site in a neat, orderly, professional and uncluttered manner 


at all times throughout the length of the contract.  Daily site appearance, including control of 


debris, open storage of materials and weed and grass control, shall conform to section 01015, 


paragraph 1.15.



5.
All facilities shall have a professionally made metal identification sign attached in a prominent 


location.  The sign shall be 2’ x 3’ in size (with light colored lettering on a dark colored 


background) indicating the contractor name, name and 24 hour phone number of someone to 


contact in case of emergency.


C.
There shall be no storage of materials or equipment in other than the approved storage areas.

1.07
UTILITIES


A.
Electrical, water and other utility demands required for performing the work which exceed what is readily available at the work areas shall be supplemented as necessary by the Contractor.


B.
All connections to the Government water system, either through direct connection to piping or via fire hydrants, shall be equipped with a reduced pressure principle backflow device approved for use by the Ohio Environmental Protection Agency (EPA) for public water supply.


C.
All utilities, including Cable TV, are to be maintained for the duration of the project.  The contractor shall coordinate any requirement for temporary disconnecting of a utility for any period of time through the Contracting Officer.


D.
Utility shutdowns for the purpose of disconnecting or connecting services which will affect areas outside the immediate project work area shall be accomplished after normal workday hours of the Base or on weekends.


E.
To affect a utility shutdown the contractor shall submit a request in writing a minimum of 336 hours (14 full days) in advance of necessity for such shutdown.  The request shall contain the following:



1.
Name of Contractor



2.
Requested Date and Time for Shutdown



3.
Duration of Shutdown



4.
Buildings or Parts of Buildings Affected



5.
Utilities Affected


F.
Contractor shall not effect a shutdown until all approvals have been obtained and until a signed AF Form 103, Base Civil Engineering Work Clearance Request has been issued.

1.08
TEMPORARY CONSTRUCTION CONTROLS


A.
Controlled entry into an occupied work area designated as a controlled area shall be maintained throughout the duration of construction.  A sign in desk, if required by the agency using the work area, shall be in operation and its location and relocation during construction shall be closely coordinated with the Contracting Officer and the heads of the departments affected by the work.  The sign in desk will be provided and manned by the Government.

1.09
DEFINITIONS


A.
"Provide" is defined as "furnish new, install, and make operational".


B.
"Replace" is defined as "remove existing and provide new in same location and make operational".


C.
"Relocate" is defined as "remove existing, install existing in different location, and make operational".


D.
"Reinstall" is defined as "remove existing, install existing in same location and make operational".


E.
"Extend" is defined as "provide new from existing to designated equipment or location and make operational".


F.
"Reroute" is defined as "remove existing and provide new in the designated location and make operational".


G.
"Coordinate" is defined as "the Contractor shall inform and achieve concurrence with the designated party or parties".

1.10
ACRONYMS AND ABBREVIATIONS


A.
Acronyms and abbreviations that are used in these specifications may be defined in the text of the specification by placing the acronym or abbreviation inside parentheses immediately following the full name of the item referenced by the acronym or abbreviation.  The defined acronym or abbreviation may then be used alone to refer to the item named in the definition.

1.11
APPLICABLE PUBLICATIONS


A.
Various references are listed throughout these specifications under the heading of Applicable Publications.  Such publications are incorporated into these specifications by reference.  Materials and installation shall conform to the requirements of the specified applicable publications.  The edition of each publication to apply shall be the most recent edition published prior to the date of bid opening.


B.
The contractor shall insure that all work performed is in full compliance with all federal, state and local laws and ordinances applicable to the construction of or the finished product of this construction contract.

1.12
MATERIALS AND EQUIPMENT


A.
All materials to be incorporated into the work shall conform to the contract requirements and shall be kept clean and dry prior to installation.  No damaged materials may be incorporated into the work.


B.
Deliver, store and handle all items to be incorporated into the work in strict conformance to the manufacturers written recommendations.


C.
All materials shall be labeled to show the manufacturer and product name and number.


D.
Provide duplicates by one manufacturer where two or more pieces of material or equipment perform identical functions.


E.
Material and equipment shall be standard products of the manufacturer's latest design and available to perform the functions intended.


F.
Inspect all materials and equipment upon receipt and again immediately prior to installation.  Do not install anything showing evidence of damage or defect.  Discard such items and replace with new.


G.
Install all materials and equipment in strict conformance to the manufacturers written instructions and recommendations.


H.
Install listed or labeled equipment in strict conformance to all conditions of listing or labeling.

1.13
TESTING


A.
Unless otherwise indicated, the contractor shall be responsible for providing and arranging all required samples and tests specified in these documents.  Each test shall be performed in accordance with these specifications and accomplished by professional testing firms experienced in conducting those required tests.


B.
Notify the Government inspector in writing or by phone at least 24 hours in advance of all tests.


C.
All sampling and testing shall be repeated until acceptable results have been achieved.  All samples and tests producing unacceptable results shall be the responsibility of the contractor and shall not result in any additional cost to the Government.


D.
A submittal of 5 typewritten copies of all test data shall be submitted to the Contracting Officer for review and approval.  All pertinent data and a summary of the test results shall be submitted by the testing firm performing each test with an affidavit stating that the material has been sampled and tested in accordance with the specifications and that the sample has either failed, meets, or exceeds all requirements as specified.

1.14
CLEANING REQUIREMENTS


A.
Use only cleaning materials and equipment compatible with surfaces being cleaned as recommended by manufacturers.


B.
Remove all scrap and debris from the job site daily.


C.
Maintain job site in an orderly condition.



1.
Allow maximum access.



2.
Do not impede traffic.



3.
Protect materials and equipment.



4.
Site must be maintained in a neat, orderly, professional and uncluttered manner at all times 


including control of debris, open storage of materials, weed and grass control and all 



temporary facilities, equipment, tools and vehicles.


D.
Sweep interior job site spaces free from dust and other material capable of being removed by reasonable diligence using a hand-held broom daily.


E.
Place cloths, and cotton waste that constitute a fire hazard in closed metal containers daily or remove them from the site.


F.
Remove graffiti daily.


G.
All wastes shall be removed from the job site daily or placed in the contractors' approved containers daily and removed from the job site at least once each week.


H.
Properly dispose of all wastes outside of Wright-Patterson Air Force Base.  In no case shall construction waste be placed in Government waste containers.


I.
Keep finished floors free from all foreign material.


J.
At completion of work, clean the job site as follows:



1.
Remove tools, surplus materials, surplus equipment, scrap, debris, and waste material.



2.
Visually inspect surfaces and remove soil, waste material, smudges, and other foreign material.



3.
Remove splashed material from surfaces.



4.
Remove paint droppings, spots, stains, and dirt from finished surfaces.



5.
Clean glass inside and outside.



6.
Polish surfaces requiring application of buffed polish.



7.
Sweep interior job site free from dust and other material.


K.
Construction office and storage areas shall be kept clean and orderly at all times.

1.15
PROJECT CLOSEOUT


A.

When the contractor considers work is complete, written certification shall be submitted by the contractor that:



1.
Contract documents have been thoroughly reviewed by the contractor.



2.
Work has been thoroughly inspected by the contractor for compliance with all contract 


requirements.



3.
Deficiencies listed from all previous inspections have been corrected.



4.
Equipment and systems have been adjusted as specified and have been demonstrated in the 


presence of the Contracting Officer or his representative and are operational.



5.
Final cleaning has been accomplished.



6.
All required submittals have been approved.


7.
Work is complete and is ready for final inspection.



8.
If work was accomplished on a fire alarm system, submit within 48 hours of final acceptance 


by the Fire Department a “Record of Completion” form and as-built drawings in accordance 


with NFPA 72, National Fire Alarm Code, Section 1-6.2.1.  The Fire Department will not 


attend prefinal inspections.  The Fire Department will attend the final inspection after 



reviewing the “Record of Completion” form and as-built drawings
. 


B.

Submit project record documents together with closeout certification.


C.
Within 5 days of receipt of the certification, the Contracting Officer will perform the final inspection and notify the contractor in writing of incomplete or defective work.


D.
If deficiencies exist, the contractor shall remedy them and send a second notice of completion and the work will be reinspected.

1.16
SAFETY REQUIREMENTS


A.
Comply with all AFOSH and OSHA requirements.

1.17
CONSTRUCTION AND WARRANTY SERVICE


A.
The contractor shall be required to respond to requests from the Contracting Officer or authorized representative to correct deficiencies identified under the warranty provisions of the contract.  These requests shall generally be made during normal working hours (8 AM-5 PM, Monday through Friday).  However, requests may be made during other times including weekends, nights and holidays.  The Contractor shall provide to the Contracting Officer, and keep current at all times, the names of responsible individuals to whom warranty problems can be referred.


B.
The contractor shall provide a 24 hour, 7 day a week response to any problem encountered during construction and warranty period.  An answering service, not answering machine, is acceptable.


C.
The contractor shall respond and correct deficiencies within the following time periods.



1.
Emergency Service Calls - Respond within 2 hours of notification; stay on the job until the 


problem is corrected.

2.
Urgent Service Calls - Respond within 24 hours, correct the problem within 5 days of original notification.

3.
Routine Service Calls - Respond within 72 hours, correct the problem within 5 days of original notification.


D.
The Contracting Officer or his representative will make the determination of whether a deficiency is an emergency, urgent, or routine.



1.
Typical emergency deficiencies include:




a.
Power failure in exterior electrical system




b.
Natural gas leak




c.
Broken water service




d.
Clogged drain or sewer




e.
No heat

f.
Any defect that may threaten the safety and welfare of the occupant



2.
Typical urgent deficiencies include:




a.
Any defect that prohibits the occupant from using any portion of a product or facility but does not threaten their safety or welfare

END OF SECTION

SECTION 01020

GENERAL ENVIRONMENTAL PROTECTION REQUIREMENTS

(1/02 – Revised 6/03)

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Protection of land resources.


B.
Protection of natural water resources.


C.
Prevention of air pollution.


D.
Disposal of solid waste and recycling.


E.
Management of hazardous materials and hazardous waste.

F. 
Affirmative Procurement of recycled content products.


G.  
Aboveground and underground storage tanks. 


H.
Radiation Safety. 

1.02
RELATED WORK


A.
Nothing in this specification section shall relieve the contractor of any other environmental protection 


requirement specified in federal, state or local laws and regulations.


B.
Other specification sections may cite environmental protection requirements in addition to those 

specified herein.  This may include specification of requirements for asbestos abatement, removal of 

paint containing lead, removal of items containing polychlorinated biphenyl (PCB) compounds, 

removal of lamps containing mercury, Ozone Depleting Substance (ODS) Recovery, removal of 

underground storage tanks, and other requirements.

1.03
APPLICABLE PUBLICATIONS


A.
U. S. Environmental Protection Agency (EPA) Publications.



1.
Title 40 of the Code of Federal Regulations (40 CFR), Protection of Environment  [ 



http://www.epa.gov/epahome/rules.html ].



2.
Title III List of Lists:  Consolidated List of Chemicals Subject to the Emergency Planning and 


Community Right-to-Know Act (EPCRA) and Section 112(r) of the Clean Air Act, as 


Amended [ http://www.epa.gov/swercepp/ap-otgu.htm ].


B.
U. S. Occupational Safety and Health Administration (OSHA) Publications.



1.
Title 29 of the Code of Federal Regulations (29 CFR)                                                        [ 


http://www.osha.gov/comp-links.html ].


C.
U. S. Department of Transportation (DOT) Publications.



1.
Title 49 of the Code of Federal Regulations (49 CFR), Section 172.101, Hazardous Material 


Table [http://hazmat.dot.gov/rules.htm].


D.
Wright-Patterson Air Force Base, Office of Environmental Management Publications 


[http://www.abwem.wpafb.af.mil/em/].



1.
Hazardous Material Management Plan.



2.
Hazardous Waste Management Plan.


3.
Pollution Prevention Management Plan.


4. 
Spill Prevention Control and Countermeasures (SPCC) Plan.

E.
State of Ohio Publications.

1.
Ohio Administrative Code, Chapter 3745, Environmental Protection Agency.

2.
Ohio Administrative Code, 1301:7-7-28 and 1301:7-9-01 through –17, Ohio Division of State 

Fire Marshal, Bureau of Underground Storage Tank Regulations

1.04
SUBMITTALS


A.
Identification of contractor’s environmental coordinator and alternate.  See part 3.01, Contractor’s 

Environmental Coordinator, paragraph B.


B.
Storm Water Pollution Plan.  See part 3.04, Protection of Water Resources, paragraph B.


C.
Ohio EPA form “Notification of Demolition and Renovation.”  See part 3.05, Prevention of Air 

Pollution, paragraph A.


D.
Recycling and Solid Waste Summary Report.  See part 3.07, Solid Waste and Recycling, 


paragraph D.


E.
Site Specific Spill Plan.  See part 3.08, Spill Prevention, Control, and Reporting, paragraph A.


F.
Contractor Hazardous Material Notification (WPAFB Form 1414).  See part 3.09, Hazardous 

Materials Management, paragraph B.


G.
Request for approval of Hazardous Material Issue Point.  See part 3.09, Hazardous Materials 


Management, paragraph C.


H.
Hazardous Waste Storage Permit application.  See part 3.10, Hazardous Waste Management, 


paragraph B.


I.
A current Resource Conservation and Recovery Act training certificate for the hazardous waste site 

manager.  See part 3.10, Hazardous Waste Management paragraph B.

J.
Hazard Communication Plan.  See part 3.09, Hazardous Material paragraph B.


K.
Delegated Authority Permit for Underground Storage Tank work.  See part 3.13, paragraph H. 


L.
Affirmative Procurement Materials Submittal and Certification, AF Form 3000.  See part 3.12, 

Affirmative Procurement, paragraphs C-D.  


M.
Raidioactive Source Authorization Request

1.05
DEFINITIONS


A.
Affirmative Procurement: The process of purchasing environmentally preferable products, especially 

products manufactured from recycled and reclaimed materials.  

B.
Hazardous Material (HM): Any chemical, substance or material in any quantity or volume as defined 

by the Occupational Safety and Health Administration in 29 CFR 1910.1200, the Environmental 

Protection Agency in 40 CFR Parts 302 and 261, and the Department of Transportation in 49 CFR 

Part 172.


C.
Hazardous Waste (HW): Wastes which are listed by chemical name in 40 CFR 261 Subpart D, and/or 

exhibit one or more of the characteristics described in 40 CFR 261 Subpart C.


D.
Initial Accumulation Point (IAP):  Same as Satellite Accumulation Point.  


E.
Issue Point:  A centralized location where HM is received, stored, transferred and issued.


F.
Manifest or Uniform Hazardous Waste Manifest:  EPA form 8700-22 and, if necessary, EPA form 

8700-22A, originated and signed by the generator in accordance with the instructions included in the 

appendix to 40 CFR Part 262.


G.
Material Safety Data Sheet (MSDS):  A summary of safety, health, and emergency response 


information about a manufactured product obtained from the product manufacturer or distributor.  The 

MSDS includes information about the chemical constituents, their hazards, and personal protective 

equipment to be used.


H.
Satellite Accumulation Point (SAP): A permitted HW collection point at or near an area where HW is 

generated and used for the initial accumulation and storage of HW.  


I.
Special Waste: A waste as defined by 40 CFR Part 240.101 (Z). A non-hazardous solid waste 

requiring handling other than that normally used for municipal solid waste.


J.
Universal Waste: A hazardous waste as defined by 40 CFR Part 260.10. Batteries, Pesticides and 

Thermostats, which are managed in accordance with the universal waste requirements promulgated in 

40 CFR 273.

1.06
BASE ENVIRONMENTAL AUTHORITY.


A.
The Office of Environmental Management—office symbol 88 ABW/EM—establishes environmental 

compliance policy, administers environmental programs, and coordinates environment protection 

requirements for Wright-Patterson Air Force Base.  The 88 ABW/EM is the designated spokesperson 

for WPAFB and is the only office authorized to interface with environmental regulatory agencies.

PART 2 – PRODUCTS  (Not Applicable)

PART 3 - EXECUTION

3.01
CONTRACTOR’S ENVIRONMENTAL COORDINATOR.


A.
The contractor shall designate one individual from his organization to serve as an environmental 

coordinator and a second individual to serve as an alternate for the environmental coordinator.  Within 

15 days after receipt of Notice to Proceed the contractor shall submit the names and telephone 

numbers of the designated environmental coordinator and alternate to the contract administrator.



The phone numbers shall include both the usual business telephone number and a 24-hour emergency 

telephone number where the individual can be reached at any time for an environmental emergency.


B.
The contractor’s environmental coordinator shall serve as a single, integrated point of contact to the 

contractor’s organization for all environmental questions and requirements.  This individual will be 

responsible for providing the contractor’s response to all environmental requirements and must be 

authorized to direct the contractor’s organization to respond to environment requirements.


C.
For all contracts that have a performance period of 180 days or longer, the contractor’s environmental 

coordinator and alternate shall attend the Installation Tier 2 HAZMAT / HAZWASTE Training 

course within 90-days after contract award.  This course is a one-day, eight-hour course that explains 

procedures and requirements for the management of hazardous materials and hazardous waste at 

Wright-Patterson AFB. Contact 88 ABW/EMY at 937-257-7152 to obtain the schedule of classes and 

to enroll.  This course is not a replacement or substitute for any other training requirement specified 

by applicable laws or regulations.  The contractor shall comply with all other applicable training 

requirements in addition to this requirement.

3.02
GENERAL REQUIREMENTS


A.
Unless otherwise stated, the Contractor shall obtain all necessary environmental permits and licenses.  

The Contractor shall be responsible for payment of all permit fees.  The Contractor shall comply with 

all terms and conditions of permits.


B.
The contractor is responsible for having a competent person on site who is capable of identifying 

existing asbestos hazards in the workplace as specified in 29 CFR 1926.32(f).  If the contractor 

encounters suspected asbestos containing materials not covered by the drawings or specifications the 

contractor shall immediately notify the contracting officer.  Do not disturb any material that is 

suspected of containing asbestos until the contracting officer has determined the content of the 

material and the proper handling procedures, if required.  All asbestos operations shall be 


accomplished in accordance with WPAFB specification 02081, “Removal and Disposal of Asbestos 

Containing Materials.” 


C.
The contractor shall maintain all equipment, facilities and structures used for pollution control under 

this contract.  All of these items shall be maintained in good working condition for as long as they are 

needed to control pollution.

3.03
PROTECTION OF LAND RESOURCES


A.
The Contractor shall confine all activities to areas designated by the contract drawings and 


specifications.  Contractor shall be sure areas of work do not interfere with Installation Restoration 

Sites.  These Sites are located on the Base Comprehensive Plan.  Prior to the beginning of any exterior 

construction work the Contractor shall identify the land resources to be preserved within the work 

area.  Except in areas indicated on the drawings or specified to be cleared, the Contractor shall not 

remove, cut, deface, injure, or destroy land resources including trees, shrubs, vines, grasses, topsoil, 

and land forms without permission.  No ropes, cables, or guys shall be fastened to or attached to any 

trees for anchorage unless specifically authorized.  Stone, earth or other material displaced into 

uncleared areas shall be removed and the area restored.


B.
All disturbed soil areas that previously supported vegetation, regardless of the type of vegetation, 

must be restored.  If the area is to be seeded (not sodded), it must consist of perennial species (not 

annual) and the work must be started and completed during the time of year when seed would likely 

germinate which is spring (March through mid May) or fall (September through mid October). If 

seeding cannot be accomplished during these times, then a temporary cover (which could be a 

temporary cover crop such as rye or a mulch) shall be placed on the disturbed area to prevent erosion 

in the interim. Seeding and all necessary preparation of the site (cultivation) to make it conducive for 

seed germination shall be accomplished as soon as possible during the next acceptable time period."

3.04
PROTECTION OF WATER RESOURCES


A.
The contractor shall not pollute streams, lakes, or rivers with chemicals, petroleum products, 


construction wastes, sewage, or other harmful materials.  Provide such controls as may be necessary 

to prevent the discharge of any such pollutant into any body of water.  Provide spill containment for 

all tanks and drums containing petroleum products brought onto base.  All work under this contract 

shall be performed in such a manner that objectionable conditions will not be created in any bodies of 

water or storm drainage structures that run through or adjacent to the project areas.


B.
Before any soils are disturbed or exposed, the contractor shall submit a Storm Water Pollution 

Prevention Plan (SWP3) through the contract administrator to 88 ABW/EMO (Storm Water Program 

Manager) for review and approval.  The SWP3  will show the contractor's scheme for controlling 

erosion at the job site, including a site plan showing the area(s) to be disturbed and the placement of 

erosion control structures.  The plan shall state the total acreage of soils to be exposed, including soil 

stockpiles, and shall include adequate measures to:



1.
Reduce by the greatest extent practicable the area and duration of exposure of bare soils.



2.
Protect readily erodible soils by use of temporary vegetation, or seeding and mulch, or by 


accelerating the establishment of permanent vegetation.



3.
Retard the rate of runoff from construction site.



4.
Trap sediment resulting from construction using silt fences, straw bale structures, other inlet 


protection, and/or sediment ponds. This includes pump discharges resulting from dewatering 


operations.  Include construction/installation details for sediment control structures.



5.
Provide a schedule for inspection and maintenance of all erosion control measures including 


any time periods where construction operations are suspended for any reason.  


C.
Any construction activity that will disturb 1 acre or more of land (NOTE: Effective 10 March 2003) 

requires a National Pollution Discharge Elimination System Notice of Intent (NOI) issued by Ohio 

EPA through 88 ABW/EMO.  Contact the 88ABW/EMO Storm Water Program Manager to obtain a 

copy of the NOI for this project, which shall be on file on site.



1.
 In the event a NOI has not been obtained for this project the contractor shall prepare the 


following documents 120 days prior to ground breaking.




a.
Prepare a Storm Water Pollution Prevention Plan (2 copies – 1 to be maintained on site)  



(Guidance Document –http://www.epa.state.oh.us/dsw/guidance/guidance.html)




b.  
Prepare a Notice of Intent (NOI)





i.  8 1” x 11” drawing of excavation area including adjacent areas (4 copies)





ii.  $200.00 review fee (permit fee)



2.
Thirty (30) days after final stabilization of site:  Prepare a Notice of Termination (NOT) 


(Application form notifying Ohio EPA of termination of activity)



3.
The items in Item 3.04 (C).1 and 2 are prepared by the contractor performing the project and 


submitted through the contract administrator to 88 ABW/EMO.

D.
Sanitary or Wastewater Permits:  A Permit to Install (PTI) is required under the Ohio Administrative 

Code 3745-31, when a sanitary line is modified or a new one is installed.  A PTI application is 

available on line through the Ohio Environmental Protection Agency or it may be downloaded 

directly from the 88 ABW/EM website.  The PTI application includes information about the project’s 

scope and includes the following:



1.
Permit to Install application (5 copies)


2.
Project Design (5 copies)


3.
Project Specifications (5 copies)


4.
Antidegradation Permit application (if required)


5.
Project fee



The items in Item 3.04 (D)1 through 5 are prepared by the contractor performing the project and 

submitted through the contract administrator to 88 ABW/EMO.  The OEPA is authorized by 


regulation to take up to six months to review.  The submitter must be aware of this and plan for this 

delay when preparing their package.  Further delays in review can be prevented if the submitter 

provides attention to detail; therefore, preplanning is extremely important.  

E.
The contractor shall utilize best management practices to ensure proper storage, handling, use and/or 

production of regulated substances to prevent their introduction into the ground water aquifer.  

Particular care must be exercised on projects which lie within WPAFB’s and the City of Dayton’s 

water well five-year capture zones.  The exact locations of the five-year capture zones can be obtained 

from 88 ABW/EMO Drinking Water Program Manager. 


F.  
The Ohio Administrative Cod (OAC 3745-91) requires that anyone making modifications to drinking 

water systems including tapping into or rerouting an existing water main must submit a Plans 

Approval package consisting of the following information:


1.  
Four sets of construction drawings (certified by a P.E.)

2. Four sets of specifications

3. Ohio EPA Water Supply Data application (online)

4. Fee Payment Worksheet (online) with payment



The items in Item 3.04 (F) 1 through 4 are prepared by the contractor performing the project and 

submitted through the contract administrator to 88 ABW/EMO for forwarding to the OEPA.  Plans 

approval packages may take up to two months for regulatory review.  Submitters are advised to plan 

their submittal accordingly.



New water mains shall require an appropriate backflow prevention device.  (Fire or potable).  Refer to 

base Civil Engineering specification 15402 for details.   

3.05
PREVENTION OF AIR POLLUTION


A.
The contractor is responsible for filing an “Ohio Environmental Protection Agency Notification of 

Demolition and Renovation” with the Regional Air Pollution Control Agency (RAPCA) at least 10 

working days prior to demolishing any structures or any load-bearing components within structures.  

The notification shall be submitted in accordance with section 02081, Removal and Disposal of 

Asbestos Containing Material through the contract administrator to 88 ABW/EMY for approval prior 

to filing it with RAPCA.


B.
The contractor shall not cause or permit any fugitive dust that violates the opacity limits of OAC 

3745-17-07 or 20% opacity as a three-minute average.  Reasonably available control measures must 

be used to prevent fugitive dust from becoming airborne.  Such measures shall include, but not be 

limited to, one or more of the following:



1.
Use of water or other suitable dust suppression chemicals for demolition and construction 


operations and the clearing of land. If water is used, it must be reapplied at frequent intervals 


to keep all parts of the disturbed area at least damp at all times.



2.
Use of adequate containment methods during sandblasting or other similar operations.



3.
The periodic application of water or other suitable dust suppression chemicals or the use of 


canvas or other covering for all materials stockpiles, except temporary stockpiles on site for 30 


days or less.



4.
Covering at all times of open-bodied vehicles when transporting materials likely to become 


airborne.  



5.
Prompt removal, in such a manner as to minimize resuspension, of earth or other material from 


paved streets onto which earth or other materials has been deposited by trucking or earth 


moving equipment or erosion by water or other means.


C.
No open burning of any construction waste and/or unsalvageable materials shall be allowed.


D.
Recovery of Ozone Depleting Substances must be performed in accordance with specification 

SECTION 02091A.


E.
If the contractor chooses to bring a tank on base for refueling of company vehicles, the contractor 

shall keep a log of the fuel throughput for this tank, whether it is gasoline or diesel.  The contractor 

shall also notify 88 ABW/EMY, 75536, ext. 256 if they are bringing such a tank on base.  If it is 

expected that more than 6,000 gallons of gasoline will be dispensed in any calendar year, the 


contractor shall obtain a permit to install from the Ohio EPA for this operation.  At the conclusion of 

the contract, the contractor shall provide a copy of their throughput logs to 88 ABW/EMY.  

3.06
CONTROL OF PCB COMPOUNDS


A.
All work involving the handling of PCBs shall be performed in strict conformance to the requirements 

of the U.S. Environmental Protection Agency.


B.
No work shall be performed on or near transformers containing over one gallon of PCB type oil 

without daily clearance.  The daily clearance shall be obtained as directed by the Contracting Officer.  

Servicing of PCB transformers that require the removal of the transformer coil from the transformer 

casing is prohibited.  When rebuilding or servicing PCB transformers, dielectric fluids containing less 

than 2 parts per million of PCBs must be used.  PCBs removed in servicing or rebuilding must be 

captured and disposed of in accordance with 40 CFR 761.70 or 761.75.


C.
Work involving the removal and handling of PCB containing lamp ballasts shall be conducted in 

accordance with WPAFB specification SECTION 02083C, REMOVAL OF POLYCHLORINATED 

BIPHENYL FLUORESCENT LIGHT BALLASTS

3.07
SOLID WASTE AND RECYCLING


A.
Litter shall be controlled and containerized at all times.  Care will be exercised to insure that no litter 

is lost from any vehicle while in transit to or from the construction site.


B.
All waste materials generated by this work shall be disposed of, by the contractor, outside the limits of 

Wright-Patterson Air Force Base, and in strict conformance with all applicable laws and regulations.

C.
The contractor shall recycle as many construction and demolition waste types as is practicable, 

including piping, fittings, conduit, electrical wire, cast iron, other metals, and cardboard.  Contact 

Wright-Patterson’s Recycling Center at 257-4889 or the base Qualified Recycling Program Manager 

in 88 ABW/EMY at (937) 257-5535 for support in the contractors recycling efforts.  If available the 

Recycling Center may supply containers for collection of any recyclables being turned in to the 

center.


D.
At the end of the project the contractor shall submit a summary report through the contract 


administrator to 88 ABW/EM stating (1) the tonnage of construction and demolition materials 

recycled, (2) the tonnage of construction and demolition materials land filled or otherwise disposed of, 

and (3) the approximate dollar amount that the contract was reduced through recycling.


E.
The contractor shall manage all solid wastes and all special wastes in strict conformance with all 

applicable environmental laws, policies, regulations and procedures.

3.08
SPILL PREVENTION, CONTROL, AND REPORTING


A.
Spill prevention is the responsibility of the contractor.  The contractor shall develop a Site Specific 

Spill Plan (SSSP) for each storage location where hazardous materials (HM), including oil and other 

types of petroleum products, or hazardous wastes (HW) are stored.  See Appendix C of the Hazardous 

Material Management Plan or 88 ABW/EM’s website for the SSSP standard format.  Each SSSP shall 

be submitted through the contract administrator to 88 ABW/EMO for review and approval prior to 

bringing any HM onto Wright-Patterson AFB.  The approved SSSP documents shall be posted at the 

HM/HW and petroleum storage locations.


B.
All contractor personnel must be familiar with the SSSP including what actions to take in the event of 

a spill, required notifications to be made, and where the contractor’s spill containment and cleanup 

equipment and materials are kept.


C.
The contractor shall report all spills that occur in performing the work of the contract regardless of 

who is responsible for the spill.  The spills shall be reported as follows, with the report made 


immediately following awareness of the spill and any emergency containment procedures:



1.
Fuel and Oil Spills:  Report all spills of more than one gallon of material.  Report all spills of 


any size if the material enters a sewer or drain.  Report all spills of any size that create a fire 


hazard.  Report these spills to the Base Fire Department by calling 911 or Fire Dispatch at 257-


3033 and also notify the government’s project inspector.



2.
Spills of Hazardous Chemicals:  Report all spills of any size to the Base Fire Department by 


calling 911 or Fire Dispatch at 257-3033 and also notify the government’s project inspector.



3.
Spills of Other Materials (such as paint, tar, etc.):  Report all spills that enter sewers or drains 


or that have the potential to damage or pollute the environment.  Report these spills to the base 


Office of Environmental Management at 257-2201 and also notify the government’s project 


inspector.  After duty hours report these to the Base Fire Department by calling 911 or Fire 


Dispatch at 257-3033.


D.
The contractor shall be responsible for containment of all spills.  The contractor is responsible for 

maintaining spill containment and cleanup equipment and materials on-site that are appropriate for the 

materials being stored and in sufficient quantities to provide containment for the volume of material 

stored.  However, if assistance is needed for containment or safety, the contractor shall immediately 

notify the Base Fire Department at 911 or Fire Dispatch at 257-3033.  The Base Fire Department and 

the Base Office of Environmental Management shall determine the amount of cleanup required.  The 

contractor shall clean up all spills that result from the contractor’s actions or activities, including 

faulty equipment.  The cleanup methods shall be as required by or acceptable to the Contracting 

Officer or the Contracting Officer’s technical representative.  The contractor shall reimburse the 

Government for all materials and assistance provided by the Government and used in containment or 

cleanup of those spills resulting from the contractor’s actions.

3.09
HAZARDOUS MATERIALS MANAGEMENT


A.
Material Storage and Use: The contractor shall follow manufacturer’s guidelines and professional 

recommendations for control of humidity, temperature, cleanliness and material handling relative to 

storage and use of all hazardous materials (HM).  The contractor shall use, handle and store all HM in 

accordance with all federal, state, local and Air Force laws, policies, regulations and procedures as 

specified in, but not limited to, the WPAFB Hazardous Material Management Plan. 


B.
Notification Requirements:


1.
Submit copy of the contractors Hazard Communication Program as required by 29 CFR 


1910.1200.



2.
The contractor shall submit a WPAFB Form 1414, Contractor Hazardous Material 



Notification, through the contract administrator to 88 ABW/EM’s HAZMAT Cell at least 15 


days prior to bringing any hazardous material (HM) onto WPAFB.  The notification shall list 


the materials and corresponding Material Safety Data Sheet (MSDS) for each HM product to 


be stored on WPAFB for a period of greater than 24 hours.  If more than two HM’s are used as 


part of this task, a spreadsheet shall be attached to the WPAFB Form 1414 containing 



equivalent information.  Inventories and MSDSs must be submitted through the contract 


administrator to 88 ABW/EM and updated as information changes.




a.
Contractor Hazardous Material Notification – self explanatory




b. 
Hazardous Material Description





i. 
Item Name / Trade Name – Name on label





ii. 
Part Number (P/N) – number sometimes used by manufacturer to further 




identify the product





iii.
Manufacturer’s Name – Company’s name on the product, sometimes the 




distributors name.





iv.
Manufacturers Address – Address of Company whose name is on the product.





v.
Manufacturer’s Phone – Emergency Phone number associated w/ the product 




usually found on MSDS





vi.
Unit of Issue – size / quantity of container (Note: include total volume of 




material predicted to be used throughout project) 





vii. 
Usage Rate – quantity of product normally used to perform task over a given 




period of time 





viii.
Storage Location – physical area where bulk storage of HAZMAT will be 




located





ix.
Usage Location – Area where HAZMAT will be used to perform task





x.
Process – Work activity, process in which HAZMAT will be used, identify 




quantity of material to be used and how it will be applied / utilized.



3.
The contractor shall report within ten (10) workdays in writing through the contract 



administrator to the 88 ABW/EM HAZMAT Cell when a HM container is empty and/or 


removed from the installation


C.
Issue Point (IP): The contractor shall establish a centralized location to receive, store, transfer and 

issue HM when storage of HM is required for more than twenty-four (24) hours. The contractor must 

apply in writing through the contract administrator to 88 ABW/EMY for approval of the IP.  The 

application must include the proposed IP location, description and maximum quantity of each HM to 

be stored, types and sizes of containers in which the HM will be stored, and the types and sizes of any 

containers into which HM may be transferred for issuance to workers.  The contractor shall furnish all 

equipment necessary to manage HM.  This equipment includes, but is not limited to, approved 

chemical security cabinets, locks, secondary containment, spill response equipment, fire 


extinguishers, personal protective equipment, to securely manage HM at the IP.


D.
An MSDS for each HM brought onto WPAFB by the contractor must be readily available at the 

project site or in the possession of the user prior to the HM being issued.

3.10
HAZARDOUS WASTE MANAGEMENT


A.
Hazardous, Toxic, or Special Waste Disposal.  The contractor shall manage all hazardous, toxic or 

special wastes which cannot be disposed of as solid waste in a “Subtitle D” landfill in accordance with 

all Federal, State, local and Air Force environmental laws, policies, regulations and procedures, 

including the Wright-Patterson Air Force Base Hazardous Waste Management Plan.


B.
Satellite Accumulation Point (SAP): The contractor shall establish an SAP if any hazardous or other 

regulated wastes are to be stored on Wright-Patterson AFB for greater than 24 hours.  For each SAP 

the contractor must apply in writing through the contract administrator to 88 ABW/EM for a WPAFB 

“Hazardous Waste Storage Permit.”  The application must include the proposed SAP location, 

description of the regulated waste, estimated quantity of waste to be generated, and the type(s) of 

waste containers to be stored.  The contractor shall manage the SAP in accordance with the WPAFB 

Hazardous Waste Management Plan and shall furnish all containers, labels, locks, security, chemical 

storage cabinets, secondary containment, spill response equipment, fire extinguishers, personnel 

protective equipment, and other materials as may be necessary.  A maximum of 55 gallons of 

hazardous waste and/or one quart of acutely hazardous waste may be stored in an SAP at any one 

time.  The contractor’s environmental coordinator and alternate shall serve as the primary and 

alternate managers for each SAP.  The SAP manager shall properly complete and maintain all 

required documentation associated with the SAP including, but not limited to, container labeling, 

material safety data sheets (MSDS), waste profile sheets, container tracking logs, weekly inspection 

logs, site-specific spill plans, and training certificates.


C.
HW Disposal: The contractor shall be responsible for collection of all hazardous waste, proper 

containerization, labeling and secure storage of that waste on site.  The contractor shall be responsible 

for repackaging any containers that are considered by Environmental Management to be unsuitable 

for shipment.  The contractor will turn collected hazardous wastes over to the 88 ABW/EM 


representative by filling out a WPAFB Form 1438 Hazardous Waste Pick-up Form within twenty-four 

hours after the contractor has completed the project, exceeded 55 gallons HW or 1 quart acutely HW.  

(Note: Waste will be picked up at contractors HW storage site)


D.
HW Turn-In: The contractor shall turn-in all HW generated on WPAFB to the 88 ABW/EM 


representative by filling out the following blocks of the WPAFB form 1438:



1.
Name – Contractor Name



2.
Building Number – Facility number where waste was generated



3.
Extension Number – Phone number where hazardous waste site manager can be reached to 


schedule pick-up



4.
UEC Coordination – Quality Assurance Evaluator / Job Inspectors signature



5.
Waste Container Information – DOT Shipping name



6.
Constituents – Constituents and associated percentages



7.
EPA Waste Codes – self-explanatory



8.
Check One – Check appropriate box



9.
Process Generating Waste – How is the waste generated?



10.
Container Type – Type of DOT shipping container



11.
Container size – Volume of container



12.
Number of containers – The number of hazardous waste containers requiring pick-up



13.
Physical State – Solid / Liquid / Gas Sludge



14.
pH – Self-explanatory



15.
Flashpoint – Self-explanatory



16.
Site Manager Signature – Contractors hazardous waste site manager signature


E.
HW Recycling: Any hazardous waste that is being offered for recycling (e.g., batteries, solvent waste 

being sent for recycling, wipes being sent for laundering) may be handled outside of the normal HW 

disposal channels.  The contractor shall obtain approval in writing through the contract administrator 

from 88 ABW/EMY prior to commencing any such operations.  All recycled HW must be 


accompanied with a manifest signed by the 88 ABW/EMY prior to removal from WPAFB.


F.
Used Oil and Waste Liquid Petroleum Products (WLPP): The contractor shall manage all Used Oil 

and WLPP in accordance with the 88 ABW/EM Used Oil and Waste Liquid Petroleum Management 

Policy #1-EM-94335.


G.
The contractor shall be liable for all claims, costs, losses, damages and other expenses the government 

may incur as a result of the contractor’s negligence or willful misconduct during the performance of 

this contract.

3.11
HM/HW CONTAINER STORAGE AND LABELING


A.
The following container storage and labeling requirements shall be considered supplementary to all 

applicable Federal, State, and Air Force laws, regulations and policies governing the management of 

containers containing HW and/or HM.  These requirements address the labeling and security of all 

items containing HW/HM including drums, bottles, boxes, cans, barrels, bags and miscellaneous 

containers.  The contractor shall maintain a running inventory of material, waste and empty 


containers.


B.
Labels



1.
Each container shall be individually labeled with an adhesive label or tag with the following 


information:




a.
Contractors name




b.
Contractors address




c.
Contractors phone number




d.
Contract number



2.
Each container shall be individually labeled.  Labels shall be filled out legibly with a waxed 


based pencil (note: grease pencil) or other marking pen capable of withstanding diverse 


climate/weather conditions.  Marking pen shall resist fading and streaking.  Ballpoint pens, 


pencils, and magic markers are not acceptable.



3.
All containers shall have one of the following acceptable labels properly filled out and in good 


condition:




a.
NON-REGULATED WASTE (Blue Label - NON-RCRA but DOT regulated, i.e.; 



sodium hydroxide solid)




b.
NON HAZARDOUS WASTE (Green Label - NON-RCRA / NON-DOT)




c.
HAZARDOUS WASTE




d.
EMPTY




e.
HAZARDOUS MATERIAL RAINBOW LABEL (Note: ID of chemical, hazard 



warnings, name and address of manufacture or other responsible party; note: not 



acceptable for waste materials)




f.
MANUFACTURES LABEL (must have same information as required by RAINBOW 



label for HM)




g.
LOCALLY DEVELOPED LABEL (consistent with section four listed below)



4.
If a label becomes lost, worn, faded, or defaced in any manner, label shall be immediately 


replaced.  Paper labels exposed to adverse weather conditions should be protected with a 


plastic overlaying to prevent deterioration.



5.
Labels shall be properly filled out consistent with 29 CFR 1910.1200 (h), AFOSH Standard 


161-21 and 40 CFR 262.32.



6.
All containers that contain HM/HW shall have the operating organization and responsible 


parties name stenciled on the container/label.  For bottles and vials too small to stencil, a self 


adhering label or tag containing the above mentioned information my be substituted.  Bar 


coding systems that currently contain this information will meet this requirement (Note:  All 


containers less than 1 gallon must have the specified information stenciled on it).



7.
If containers of unknown constituents are found, 88 ABW/EM shall be notified immediately 


and the unknown container(s) shall be marked with the following information:




a.
Date when EM was notified.




b.
Name and phone number of container owner.




c.
Date, company name or organization symbol, phone #, and initials of the individual 



collecting a sample for laboratory analysis of the unknown contents.



8.
Areas where more than 12 containers are stored homogeneously must be clearly sectioned off 


and identified that containers are empty.  These shall have a sign affixed adjacent to the 


storage area to clearly identify BULK EMPTY CONTAINER STORAGE.


C.
Security/Management:  All containers must be secured so that they are under control of the contractor 

and to prevent access to unauthorized personnel  (Note: Containers must be stored indoors or an area 

not accessible by general base population).

3.12
AFFIRMATIVE PROCUREMENT


A.
WPAFB has a requirement for the cost effective affirmative procurement of environmentally 


preferable products and services.  Affirmative Procurement is defined as the process of purchasing 

environmentally preferable products, especially products manufactured from recycled and reclaimed 

materials.  The purpose of WPAFB’s Affirmative Procurement Program is to increase the purchase 

and use of products with the highest percentage of recovered materials practicable.  The United States 

Environmental Protection Agency (USEPA) has designated 54 guideline items in the Comprehensive 

Procurement Guideline (CPG) III for mandatory procurement.  These CPG products are products that 

are or can be made containing recycled materials.  In the CPG, the USEPA organizes these items into 

8 product categories as follows:



1.
Construction Products



2.
Landscaping Products



3.
Non-paper Office Products



4.
Paper and Paper Products



5.
Park and Recreation Products



6.
Transportation Products



7.
Vehicular Products



8.
Miscellaneous Products


Note:  A current detailed listing of these products and recycled content requirements can be found on 

USEPA’s web site at http://www.epa.gov/cpg/products.htm.  Once in the web site, to view the 

products, click on one of the 8 categories.  Within a category, click on a specific product.  The 

following information will be provided: Recommended Recovered Materials Content levels, Product 

Specifications, and Product Information, which includes the list of manufacturers and suppliers.  Click 

on the file to open and a list of suppliers will be provided.  


B.
In accordance with 40 CFR 247.2, the contractor is required to research, propose, and utilize these 

designated products, and any other recycled-content products available in the market place.  CPG 

products with the highest percentage of recovered materials practicable shall be utilized, unless 

otherwise specified, or if one or more of the following exemptions apply:



1.
Does not meet appropriate performance specifications.



2.
Is not available competitively (from two or more sources).



3.
Is not available within a reasonable time frame.



4.
Is only available at an unreasonable price.


C.
Prior to beginning work, the contractor shall certify that the percentage of recovered materials to be 

used in the performance of the contract will be at least the amount required by applicable 


specifications or other contractual requirements.  After work is completed, the contractor shall also 

estimate the percentage of total material utilized for the performance of the contract, which is 

recovered material.  If CPG products are not utilized, the contractor shall provide written explanation 

and documentation as to why the products were not used.  


D.
Submittals: Affirmative Procurement Materials Submittal and Certification, AF Form 3000.  See part 

3.12, Affirmative Procurement, paragraph C.  The contractor shall provide certified copies from the 

manufacturer or supplier attesting that the material furnished contains, or does not contain (with 

reason why), the minimum percent recycled-content as required by U.S. Environmental Protection 

Agency (EPA) Comprehensive Procurement Guideline requirements as found at 


http://www.epa.gov/cpg/products.htm, and meets the requirements specified herein, prior to 


installation of the product.  The AF Form 3000, shall be routed through EM for approval.



Additional information concerning Affirmative Procurement can be obtained from the Office of 

Environmental Management, Quality Branch (88ABW/EMY) at (937) 257-2184 or by visiting the 

following 88ABW/EM website:  http://www.abwem.wpafb.af.mil/em/ 

3.13
ABOVEGROUND AND UNDERGROUND STORAGE TANKS (ASTs and USTs)


A.
All project designs involving any actions with ASTs or USTs shall be coordinated through the 88 

ABW/EMO Storage Tank Program Manager (937/257-2201) to ensure all tank regulatory 


requirements are addressed and the tank database for WPAFB is kept up-to-date.  


B.
For aboveground storage tank installations, containment must be provided by either external 


secondary containment of sufficient capacity to hold 110% of the total volume of the tank or, 

alternatively, the tank must have a double-wall with interstitial monitoring capability.  


C.
Temporary storage tanks brought onto base must also have acceptable, impervious secondary 

containment or a double wall.  Temporary tanks must be inspected regularly and the inspection 

documented.  Per the WPAFB Spill Prevention Control and Countermeasure (SPCC) Plan, 


accumulated storm water in secondary containment areas must be inspected for the presence of 

product stored prior to discharge and the inspection documented.  Any amount of product present in 

accumulated storm water must be removed prior to discharge of water from the secondary 


containment area.  Oil-only absorbent pads can be used to remove small amounts (e.g., sheen) of 

petroleum product from accumulated storm water.  Leaking tanks must be repaired without delay. 


D.
All tanks must have spill and overfill protection.  


E.
All tanks must have a site-specific spill plan (see part 3.08, Spill Prevention, Control, and Reporting, 

paragraph A.)


F.
Underground storage tanks must be of double wall construction for all newly installed systems and 

have an interstitial monitoring device for leak detection (i.e, Veeder-Root) with modem for eventual 

connection to the Base SCADA monitoring system.  The UST system must provide a method, or 

combination of methods, for release detection that can detect a release from any portion of the tank 

and the connecting underground piping that routinely contains product.  All new USTs must meet 

requirements outlined in Ohio Administrative Code 1301:7-9-07 and 7-9-10.  


G.
State Registration forms for new UST installations must be signed by the Ohio Certified Installer and 

submitted to 88 ABW/EMO 30 days prior to tank installation.  The 88 ABW/EMO Storage Tank 

Program Manager provides UST permitting support and submits tank registration forms to the 

appropriate agencies. 

H.
A State of Ohio BUSTR permit is required prior to engaging in any of the following with respect to 

underground storage tanks:  an installation, an upgrade, a permanent abandonment, a permanent 

removal, a replacement, a repair, a change in service or a temporary closure.  Contact the 88 


ABW/EMO Storage Tank Program Manager (937/257-2201) for additional information regarding 

permits.  


I.  
Removal/remediation of USTs, including preparing required closure assessments, must be performed 

in accordance with specification SECTION 02250D and Ohio Administrative Code (OAC) 1301:7-9-

12.  All UST closures require at least a 30 day notification by the 88 ABW/EMO Storage Tank 

Program Manager to the local and state agencies.  Therefore, contractors shall notify the 88 


ABW/EMO Storage Tank Program Mgr. at least 45 days prior to any planned tank removal.

J. 
In addition to having a competent, certified installer to physically supervise the following activities, 

the contractor shall retain an independent (as per OAC 1301:7-9-11) state certified inspector to 

inspect UST installations, upgrades, removals, repairs, or replacements.   Contact the 88 ABW/EMO 

Storage Tank Program Manager (937/257-2201) for additional information regarding state certified 

inspectors.  

K.
Petroleum contaminated soils shall be disposed at a licensed disposal facility in accordance with Ohio 

Administrative Code 1301:7-9-16, Petroleum Contaminated Soils.  

3.14  RADIATION SAFETY


A.  
Radioactive Materials:  Authorization in writing must be received from the 88 Air Base Wing, Base 

Radiation Safety Office, 88 ABW/EMO before bringing radioactive material sources onto WPAFB.  

Requests shall be made in writing a minimum of 30 days prior to the start of the project.  The use of 

radioactive material sources must be reviewed and approved on a case-by-case basis.  Individuals 

bringing radioactive materials on base are expected to have available at all times a copy of their license 

to possess radioactive materials and a copy of the last leak test record for sealed sources.   Examples of 

radioactive material sources include those used for non-destructive testing such as cobalt-60, and 

iridium-192, sources inside soil moisture density gauges, sources used in lead paint analyzer devices, 

anti-static sources, sources in smoke detector systems and sources incorporated in self-luminous signs.


B.   
X-RAY GENERATING EQUIPMENT:  Authorization in writing must be received from the 88 Air 

Base Wing, Base Radiation Safety Office, 88 ABW/EMO before bringing x-ray producing devices onto 

WPAFB.  Requests shall be made in writing a minimum of 30 days prior to the start of the project.  

High-energy x-ray devices are commonly used for non-destructive testing.  Other examples of x-ray 

generating equipment are electron microscopes, diffractometers and similar types of analytical 


laboratory equipment.  Each device must be reviewed and approved for operation on the installation 

prior to use.  


C.  
SMOKE DETECTORS:  Smoke detectors which are removed from service and contain radioactive 

material shall be turned into 88 Air Base Wing Radiation Safety Office (88 ABW/EMO).  Contact the 

Base Radiation Safety Office at (937) 257-2010 to coordinate the turn-in of these items.

END OF SECTION

SECTION 01300

SUBMITTALS

PART 1 - PROCEDURES

1.01
GENERAL SUBMITTAL PROCEDURES


A.
Submit for approval all items and related information shown on the list of submittals at the end of this section.


B.
All submittals shall be accompanied by a thoroughly completed AF Form 3000.


C.
All separate items forming parts of any submittal shall be clearly marked to indicate the specific submittal requirement to which they apply.  Unmarked catalog cuts, samples, technical data, etc. will be returned disapproved.


D.
Submit a minimum of one sample of each item where a sample is required.  Submit one copy for project record document submittals.  For all other submittals, including operation and maintenance manuals, submit a minimum of five copies of the submittal item.


E.
All required samples, color/pattern/texture submittals, product data, performance data, device schedules, installation instructions and qualifications statements shall be submitted within 10 calendar days after receipt of notice to proceed.  All required performance procedures, and schematic diagrams, and shop drawings shall be submitted within 30 calendar days after receipt of notice to proceed.  Test reports shall be submitted within 10 calendar days after test completion.  Record documents and operation and maintenance manuals shall be submitted and approved prior to application for payment in excess of 90 percent of the contract amount.


F.
All items requiring submittal for color/texture/pattern selections shall be submitted as a package.  Partial submittals of this classification of samples will be held until complete submittal is received.  Any delays resulting will be the responsibility of the contractor.

1.02
SUBSTITUTE PRODUCTS


A.
The contractor is required to use all items as herein specified, unless an "equal or better" item is approved.  In order to use an "equal or better" item the contractor shall submit all technical data, including any aesthetic information as requested, to show that the product is "equal or better".  A list of deviations from the specified item may be requested by the Government.


B.
If a specified item is obsolete, no longer manufactured or otherwise impossible to obtain, the contractor must inform the contracting officer in writing by the submittal due date for that item.  The contractor will then be given a reasonable amount of time to submit technical data and information on an "equal or better" item to be substituted for the unavailable item.

1.03
MATERIAL AND PRODUCT STANDARDS


A.
Where materials or equipment are specified to conform to various standards the contractor shall submit proof that the items furnished conform to such requirements.  A certification or published catalog specification data statements to the effect that the item is in accordance with the referenced standard will be acceptable as sufficient evidence that the item conforms to the requirements.


B.
In lieu of such certification, or data statement the contractor may submit a written certificate from any nationally recognized testing agency adequately equipped and competent to perform such services, stating that the items have been tested in accordance with listed procedures where applicable, and that the units conform to the listed requirements.  Conformance with such test requirements shall not be interpreted as complete acceptance; the tested item must still comply with all other requirements of the specifications.

1.04
RETURN OF SUBMITTALS


A.
One copy of the submittal documents will be returned (except record documents and operation and maintenance manuals) with the Government action noted within 30 calendar days after Government receipt of the complete submittal package.


B.
Samples not subjected to destructive tests will be retained by the project inspector until completion of the work, but thereafter will be returned to the contractor if he so requests in writing, and at his expense.

1.05
RESUBMITTALS


A.
If a submittal item is not approved by the government revise the submittal as required to meet all specified requirements and resubmit.  Mark all changes made since the previous submittal.  Resubmittals shall be numbered to match original submittals but letter suffixes shall be added.  For example, the first resubmission of submittal number 12 would be numbered 12A.  The second resubmission would be number 12B.


B.
Failure of any sample to meet the specified requirements will be sufficient cause for refusal to consider further samples from the same source.


C.
Where physical samples of an item are submitted for color selection purposes, the contractor shall resubmit a record sample of the final selection to the project inspector.

1.06
CONTROL OF WORK GOVERNED BY SUBMITTALS


A.
No products or materials covered by a submittal item shall be delivered to the site before the corresponding submittal has been approved by the government.


B.
No on-site work covered by a submittal item shall begin before the corresponding submittal has been approved by the government.


C.
Payment will be withheld for all products, materials and contract work covered by submittal items until the corresponding submittals have been approved by the government.


D.
Time extensions will not be granted for any delay due to late or incomplete submittals or due to disapproval of submittals which are not in full compliance with contract requirements.

1.07
TYPES OF SUBMITTALS


A.
The following paragraphs describe general requirements for some common types of submittals.



1.
Product Data shall be in the form of manufacturers standard preprinted literature or a notarized statement signed by an individual legally authorized to obligate the manufacturing firm.  If requested by the owner, the notarized statement shall be accompanied by legal documents providing authorization.  Product data shall clearly show full compliance with each and every contract requirement for the particular product.  Product data submittals shall also include wiring diagrams.



2.
Performance Data shall be in the form of manufacturers preprinted charts, curves, graphs or certified test reports by an independent professional testing agency.  Performance data shall include all input and output data over the entire range of operation of the particular item.  Performance data shall clearly show the limits of the manufacturer's recommended operating range.



3.
Schematic diagrams shall be in the form of accurate non-scale drawings prepared specifically for this project showing all components of a system and showing how all components are interconnected.  Schematic diagrams shall include product data for each component and shall include a written sequence of operation explaining step by step operation of the system in detail.



4.
Shop Drawings shall be in the form of drawings to scale.  Shop drawings shall show the size, type and arrangement of the particular equipment or system and of all components, connections and mountings.  Shop drawings shall clearly show the relationship of the new work to the existing construction.  Shop drawings shall clearly show how the particular system will operate and that operation will be as specified.



5.
Device schedules shall be in the form of a complete material list with all devices listed by manufacturer's model number, location, size and color.  Each device listing shall include a description of options to be furnished.



6.
Qualifications Statements shall be in the form of letters, licenses or certificates.  Letters shall be signed by a major principal of the firm being submitted.  Licenses or certificates must be issued by public authorities or nationally recognized agencies representing the appropriate industry.  Qualifications statements shall clearly show full compliance with all contract qualifications requirements.



7.
Installation instructions shall be in the form of manufacturer's standard literature.  Instructions shall clearly specify all procedures which must be followed to assure that no conditions of either the manufacturer's warranty  or any required agency listing, labeling or approval are violated.  Instructions shall show all wiring and connection diagrams.



8.
Performance Procedures shall be in the form of typewritten reports prepared specifically for this contract.  The report shall describe in full detail all procedures which will be utilized in performing the particular task.  All contractor owned instruments to be utilized shall be noted.  The report shall include calibration histories for all instruments subject to calibration.  The report shall fully describe any and all contract requirements which appear difficult to comply with if any such situations exist.  The report shall contain a statement that full contract compliance will be achieved or shall request specific exceptions.



9.
Test Reports shall be in the form of typed data sheets accompanied by copies of the handwritten field test data sheets.  Handwritten sheets shall bear the signature of the Contracting Officer's Representative obtained at the time of the testing.  Test data shall include all information required to be shown.  Testing shall be considered incomplete until all test quantities are within specified tolerance.



10.
Record documents shall be in the form of a set of neatly redlined blueprints of the original contract drawings revised to reflect any changes or variations in actual final conditions from what was shown on the original contract plans.  Record documents shall include a clean set of specifications with an appendix containing all addenda and change orders.  Each specification section shall be annotated to show the manufacturer, trade name, catalog and supplier of each product and item of equipment installed.  Redlined blueprint record documents shall be updated daily during construction.  Store record documents in contractors field office apart from documents used for construction.  Maintain documents in a clean, dry, legible condition and in good order.  Do not use record documents for construction purposes.  Provide red marking pencils for marking information.  Label each document "PROJECT RECORD DOCUMENT" in neat 1/2 inch red letters adjacent to the title block.

Accompany submittal with transmittal letter containing:


Date


Project title, contract number and project number


Contractor's name and address


Title and number of each record document


Signature of contractor or authorized representative



11.
Operation and Maintenance Manuals shall be in the form of 3-ring loose leaf binders containing all specified submittal data and the manufacturer's recommended operating and maintenance procedures.  Each set shall include as many binders as needed to contain all of the required information.  The information shall be organized to follow the same order as the specifications.
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SECTION 02072

MINOR BUILDING DEMOLITION

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Remove all items and materials listed below.



1.
Partitions, doors, ceiling components, mechanical systems/equipment, electrical systems/equipment, and additional incidental items as indicated or reasonably  inferable for the required construction.

B.
Where shown on the drawings remove additional items and materials as indicated.


C.
In addition to the above remove any other items or materials as required to accomplish the work of the contract.

1.02
RELATED WORK


A.
Section 01010 - Summary


B.
Section 01015 - General Requirements

1.03
PROTECTION


A.
If the safety of the structure appears to be endangered stop work immediately and notify the project inspector.  Do not resume the work until safety has been restored.


B.
Provide, erect, and maintain barricades as required by applicable regulatory agencies to protect the workers and other personnel in the area.

PART 2 - PRODUCTS

2.01
REMOVED MATERIALS


A.
All removed items and materials will become the property of the contractor unless the contract drawings or specifications indicate reuse, relocation, reinstallation, or turn-in of the removed item.  Removed items that become the property of the contractor shall be hauled off base.


B.
Relics and antiques (i.e. cornerstones, commemorative plaques) and similar objects as designated by the project inspector, will remain the property of the Government.


C.
The contractor shall notify the Locksmith Unit, 88CEG/CEMBSL, through Service Call Desk, 257-6764, not less than 24 hours in advance of the removal of doors and locks from any facility.  Cores or locks will be removed and retained by the Locksmith Unit.

PART 3 - EXECUTION

3.01
PREPARATION


A.
Erect weatherproof enclosures at exterior openings resulting from contract removal operations.  Maintain entrance and exit requirements.


B.
Erect and maintain dustproof partitions as required to prevent the spread of dust, fumes and smoke to other parts of the building and as necessary to minimize similar problems in any occupied portions of the work area.  On completion, remove partitions and repair damaged surfaces to match adjacent surfaces.

3.02
DEMOLITION


A.
All demolition work shall be done in a manner such that existing sound materials that are to remain or that are to be reused shall not be damaged.


B.
Repair all demolition performed in excess of that required.

END OF SECTION

SECTION 02081

REMOVAL AND DISPOSAL OF

ASBESTOS CONTAINING MATERIALS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
This specification pertains to the removal, handling and disposal of Asbestos Containing Materials 


(ACM) including all labor, materials and equipment required to protect all personnel from exposure to 

airborne asbestos fibers.  (Version-Jan. 2002)

1.02
APPLICABLE PUBLICATIONS:  The contractor shall have one copy of all applicable publications listed in 
paragraph 1.2 available at the job site at all times.


A.
Environmental Protection Agency (EPA)



1.
Title 40 Code of Federal Regulations (CFR), Part 61, Subpart M.  National Emission Standard 



for Asbestos (40 CFR 61M).



2.
Title 40 Code of Federal Regulation, Part 763. Subpart 5, Appendix C, Accreditation 




Requirements.



3.
EPA 560/5-85-024, Guidance for Controlling Asbestos Containing Materials in Buildings.


B.
Occupational Safety and Health Administration (OSHA)



1.
Title 29, Code of Federal Regulations, Part 1926.1101, (29 CFR 1926.1101).



2.
Title 29 Code of Federal Regulations, Part 1910 (ALL)



3.
Title 29 Code of Federal Regulations, Part 1926 (ALL)


C.
Department of Transportation (DOT)



1.
Title 49, Code of Federal Regulations, Sections 171 and 172, Hazardous Substances Final 



Rule.


D.
Ohio Revised Code (ORC), Sections 3710.01 through 3710.99


E.
Ohio Administrative Code (OAC), Chapter 3745-20 and 3701-34


F.
Underwriters Laboratories, Inc., (U.L.)



1.
U.L. 586, High Efficiency, Particulate, Air Filers Units.

1.03
QUALIFICATIONS


A.
The contractor shall have a current license as an Asbestos Hazard Abatement Contractor issued by the 

Ohio Department of Health (ODH).


B.
The designated competent person shall be employed directly by the Abatement Contractor and 

certified as an Asbestos Hazard Abatement Specialist by the Ohio Department of Health.  The 

competent person shall be listed on the ODH notification and on site during all abatement activities.


C.
The Certified Industrial Hygienist (CIH) shall be currently certified by the American Board of 

Industrial Hygiene in comprehensive practice.


D.
The Industrial Hygiene (IH) Technician or Air Monitoring Technician (AMT) shall be certified as an 

Asbestos Hazard Evaluation Specialist by the Ohio Department of Health.


E.
The testing laboratory shall be a current participant in the National Institute of Occupational Safety 

and Health (NIOSH) Proficiency Analytical Testing (PAT) Program for Asbestos Analysis.  The 

testing laboratory shall also be accredited by the American Industrial Hygiene Association (AIHA) 

Program for Phase-Contrast Microscopy (PCM) analysis and the National Voluntary Laboratory 

Association Program (NVLAP) for Transmission Electron Microscopy (TEM) analysis.


F.
The landfill used for disposal shall be EPA approved for all friable and category II non-friable ACM.  

Category I non-friable ACM shall be disposed of in a sanitary landfill.

1.04
DEFINITIONS


A.
Terms used in the specification section applicable to asbestos abatement work shall be as defined in 

29 CFR 1926.1101.b and 40 CFR 61.141.


B.
Certified Industrial Hygienist is defined as an individual certified in comprehensive practice by the 

American Board of Industrial Hygiene, 4600 W. Saginaw, Suite 101, Lansing, MI  48917.


C.
The following terms are defined in the Ohio Revised Code, Section 3710.01 through 3710.99:



1.
Asbestos Hazard Abatement Contractor



2.
Asbestos Hazard Abatement Specialist



3.
Asbestos Hazard Evaluation Specialist



4.
License



5.
Certificate


D.
Critical Barrier is defined as an air tight seal over an opening in a floor, wall or ceiling including but 

not limited to pipe or duct penetrations, doors, windows, air diffusers, immovable objects and 

carpeting.  Critical barriers are separate from the negative pressure enclosure and shall be sufficient to 

prevent airborne asbestos in a work area from migrating to an adjacent area.  All critical barriers shall 

be constructed using polyethylene (poly) with a minimum thickness of six mils and sealed with duct 

tape.


E. 
Hazardous Material (HM): Any chemical, substance or material in any quantity or volume as defined 

by the Occupational Safety and Health Administration in 29 CFR 1910.1200, the Environmental 

Protection Agency in 40 CFR 302 and 261, and the Department of Transportation in 49 CFR Part 172.


F.
On-site:  Within the immediate working area.

1.05
REQUIREMENTS


A.
The contractor shall be responsible for designing the systems listed below in complete conformance to 

the requirements of 29 CFR 1926.1101 and 40 CFR 61, Subpart M, and their non-mandatory 


appendices.  The contractor shall comply with additional requirements for performance of the work as 

noted in the specifications and project drawings.



1.
Exposure monitoring system approved by the Certified Industrial Hygienist.  On-site analysis 


is prohibited for all air sampling except personal samples.  The Industrial Hygiene Technician 


shall be on-site during Class I and Negative Pressure Enclosure (NPE) removal operations and 


during background and final air sampling.



2.
Engineering Control




a.
Engineering controls and work practices shall conform totally to the recommended 



procedures in Appendix F of 29 CFR 1926.1101 as though Appendix F was listed as a 



mandatory requirement.  A NPE as described in 29 CFR 1926.1101 (g)(5)(i) and 



Appendix F of 29 CFR 1926.1101 is required unless otherwise indicated on drawings or 



approved by 88 ABW/EM.




b.
Prohibit the use of glove-bags outside of a NPE (as described in 29 CFR 1926.1101 



(g)(5)(i) and Appendix F of 29 CFR 1926.1101) unless otherwise indicated on drawings 



or approved by 88 ABW/EM.



3.
Hygiene Facilities




a.
Showers shall be portable type, shall comply with OSHA 29 CFR 1910.141.D3 and 



shall be contiguous both to the equipment room and the clean change room.  The 



decontamination unit shall be contiguous to the containment unless otherwise approved 



by a representative of 88 ABW/EM.




b.
The clean/change room shall be constructed of six-mil poly, be at least 24 square feet in 



size with no dimension less than four feet and be equipped with appropriate means for 



storing street clothes (up off the floor).




c.
Contractor shall supply soap, towels, and a warm water supply for decontamination 



procedures for abatement workers, IH technicians and contract inspectors.  An on-site 



warm water supply may not be available.




d.
Provide a positive back flow prevention control device at each hose connection to the 



facility water supply system.




e.
Waste water shall pass through a five micron filter before being discharged into the 



facility sanitary system.



4.
Personal Protective Equipment




a.
Disposable coveralls, gloves, boots and head covering shall be supplied for abatement 



workers, Industrial Hygiene technicians and contract inspectors.




b.
Respirators shall be approved/selected per OSHA 29 CFR 1926.1101 (h) (2)(ii).


B.
All visual inspections and clearance requirements performed by 88 ABW/EM shall require a 


minimum of 24 hours prior notice.  Contractor shall be responsible for setting up an appointment with 

88 ABW/EM for inspections and air sample clearances through the Civil Engineering Contract 

Inspector.

1.06
PERFORMANCE REQUIREMENTS


A.
The contractor shall be responsible for complete compliance with all mandatory requirements of EPA 

40 CFR Section 61, Subpart M and 29 CFR 1926.1101 along with the recommendations of all of the 

non-mandatory appendices.


B.
The contractor shall have one copy of all applicable publications listed in paragraph 1.2, copies of the 

approved work plan, Ohio Environmental Protection Agency (OEPA) and ODH notifications, 

WPAFB specification section 02081, current Ohio certifications, medical examinations and respirator 


fit tests for all personnel available at the job site at all times.


C.
If suspected or presumed asbestos containing materials not covered by the drawings or specifications 

are encountered, the Contractor shall immediately notify the Contracting Officer and a representative 

of 88 ABW/EM.


D.
The Contractor shall perform demolition/renovation work without damage or contamination of 

adjacent work areas.  Where such areas are damaged or contaminated, the work areas shall be restored 

to their original condition at the Contractor’s expense.


E.
Non-abatement work shall not be performed in an asbestos regulated area unless otherwise approved 

by a representative of 88 ABW/EM.


F.
Daily inspection checklists (provided by the Government) shall be completed and signed for each 

work shift by the Industrial Hygiene Technician and competent person when an IH is required to be 

on site.  When there is no IH required to be on site, the daily inspection checklist shall be completed 

and signed by the competent person daily.


G.
No site work shall begin prior to approval of the pre-abatement submittal requirements, listed in see 

section 1.8.A of this specification.

1.07
PERMITS AND NOTIFICATIONS


A.
The Contractor shall be responsible for obtaining all required permits for removal, transport and 

disposal of asbestos-containing materials.  The Contractor shall also be responsible for complying 

with the notification requirements of the Ohio Environmental Protection Agency and the Ohio 

Department of Health as the law requires.  The OEPA notification shall be sent to the local EPA 

office, the Regional Air Pollution Control Agency (RAPCA).  Send notifications to the following 

addresses:



1.
RAPCA, 451 West Third Street, P.O. Box 972, Dayton, Ohio  45422.



2.
Ohio Department of Health, Division of State Environmental Services, P.O. Box 118, 



Columbus, Ohio  43244-0118.

1.08
SUBMITTALS


A.
Pre-Removal



1.
Precise Site Drawings




a.
Scaled site drawing




b.
Regulated area and/or demarcation of the enclosure




c.
Hygiene facilities




d.
Negative pressure system and air flow patterns




e.
Location, size and construction of all critical barriers




f.
All ACM locations identified as "to remain" or "to be removed".  Identify the material 



i.e., 6-inch diameter pipe insulation, 1-inch thick ceiling tile, etc.




g.
Location (Bldg. and room number) and size (sq. ft.) of regulated area.




h.
Copy of all asbestos related blueprints



2.
Qualifications Statements/Licenses




a.
Asbestos Hazard Abatement Ohio Contractor License




b.
Asbestos Hazard Abatement Specialist Ohio Certification




c.
Asbestos Abatement Worker Ohio Certifications




d.
Asbestos Hazard Evaluation Specialist Ohio Certification




e.
Certified Industrial Hygienist Ohio Certification




f.
Testing Laboratory Certifications (AIHA and NVLAP)




g.
EPA approved landfill qualifications



3.
Performance Procedures




a.
Strategy and frequency of exposure monitoring




b.
Air sampling and analytical procedure




c.
Project Asbestos Abatement Plan including the information listed in OSHA 1926.1101, 



Appendix F, Paragraph "Planning the Removal Project.”




d.
Proposed method to ensure temperatures do not fall below 45(F, when applicable.




e.
Copies of OEPA (RAPCA) and ODH notifications



4.
Other Submittals




a.
Employee training program (safety, confined spaces, Haz Com, etc.,)




b.
Respirator training program




c.
Medical surveillance program




d.
Emergency procedures (breech in enclosure, fire, personal injury, etc.,)




e.
Insurance Certificates (Asbestos Liability and Workers’ Compensation)




f.
Laboratory quality control program (PAT program)




g.
Complete list of employees in the medical surveillance program




h.  Completed WPAFB Form 1414 Contractor Hazardous Material Notification


B.
Post-Removal



1.
Background (taken prior to set up), personal, daily work area and final air sampling reports 


prepared by the I.H. Technician and certified by the Laboratory Analyst and CIH.  All reports 


shall include name of abatement contractor, building number, room/containment 



number, sampling date, date of analysis and chain of custody for each sample.



2.
Daily inspection checklists (provided by the Government) shall be completed and signed for 


each work shift by the Industrial Hygiene Technician and competent person for class I work 


and NPE.  For all other class work the daily inspection checklist shall be completed and signed 


by the competent person.



3.
Air pressure differential strip chart recordings (see section 3.1.A.5 of this specification).


4.
WPAFB Asbestos Containing Waste Manifest (WPAFB FORM 1454) signed by a 



representative of 88 ABW/EM, the transporter(s) and the disposal site certifying the amount of 


ACM waste.  NOTE:   If the manifest(s) has already been submitted, provide the WPAFB 


manifest number(s) for each shipment.



5.
Post-abatement submittal requirements listed above, except number 4, shall be submitted 


within 10 working days from the completion of the asbestos removal portion of the project.

1.09
DISPOSAL OF MATERIAL

A.
Materials resulting from abatement work shall be considered ACM and be handled as such during the 

removal and transportation process and shall be disposed of as ACM in an EPA approved landfill 

unless otherwise stated.


B.
 All ACM shall be sealed in durable leak-tight disposal containers or an approved alternative disposal 

system in accordance with paragraph (C) of OAC 3745-20-05.  The transport vehicle shall be lined 

with six mil poly equal to the total height of the ACM containers.


C.
All asbestos waste containers shall be properly labeled with the required OSHA, EPA and DOT 

information before being transported from the work site.  All ACM waste shall be promptly placed in 

leak tight containers and the work area cleaned at the end of each work shift.  Material shall not be 

left on the floor during non-work periods.  All containerized ACM waste shall be stored in an 

enclosed, locked vehicle (truck, dumpster, etc.,) at the end of each work shift.  The secured (locked) 

transport vehicle shall be properly marked with class nine placards for transportation purposes.


D.
When the Contractor is prepared to transport any ACM from the boundaries of Wright-Patterson Air 

Force Base (WPAFB), the Contractor shall first contact 88 ABW/EM for an inspection of the 

transport vehicle and materials to be transported.  Provide a minimum of 24-hour advanced notice 

with a description of the material, number and type of containers (bags, drums, pipes etc.,) and the 

quantity of each in cubic yards.  The asbestos waste shipment record(s) (manifest(s)), provided by 

a representative of 88 ABW/EM, shall accompany all asbestos- containing waste to the disposal 

site.  Upon initial transportation from the boundaries of WPAFB, the Contractor shall be responsible 

for having the waste delivered to the approved disposal site identified on the Ohio EPA (RAPCA) 

notification within 35 days.  The contractor shall ensure that page one of the original manifest, signed 

and dated by all parties (88 ABW/EMO, waste transporter, and landfill agent), is returned to 88 

ABW/EM within 45 days of the date initially transported from WPAFB or 10 days after the waste is 

received by the approved disposal site, whichever is more stringent.


E.
Water used during any part of the abatement project including decontamination procedures, shall 

enter the facility sanitary system only after it has first passed through a five micron filter.

PART 2 - PRODUCTS

2.01
MATERIALS


A.
All materials and manufactured units utilized in the asbestos removal process shall meet the 


requirements of 29 CFR 1926.1101 and its mandatory appendices.  Materials shall also meet the 

recommendation of the non mandatory appendices as though the recommendations were mandatory.  

Any hazardous materials utilized as part of this project shall be managed in accordance with 


paragraph 3.09 of section 01020 of the WPAFB Basic Specifications.


B.
HEPA filters shall conform to U.L. 586.


C. 
 All poly barriers shall be constructed of 6 mil poly to provide a positive airtight seal for the duration 

of the asbestos removal procedures.

PART 3 - EXECUTION

3.01
REMOVAL PROCEDURES


A.
All Negative Pressure Enclosure procedures shall conform to the requirements of 40 CFR 61.M and 

29 CFR 1926.1101, its mandatory appendices and the recommendations of its non-mandatory 

appendices.  The Asbestos Hazard Abatement Specialist shall perform an Initial Exposure Assessment 

(IEA).  The IEA shall be approved by 88 ABW/ EM for all removal procedures listed in section 

3.1.A.  The following requirements for Negative Pressure Enclosures are in addition to and 

more stringent than the requirements referenced above:


1.
Shut down all HVAC and electrical systems in the work area if possible.  HVAC systems shall 


be sealed with two layers of 6 mil plastic (poly).  All electrical sources shall be supplied from 


outside the containment area and have a Ground-Fault-Interrupt (GFI) system installed.  


Contractor must contact the Contract Inspector to coordinate any HVAC or electrical outages.



2.
Prior to constructing the negative pressure enclosure, clean and wet-wipe all surfaces and then 


install the critical barriers using a minimum of six mil plastic sheeting.



3.
Any wall constructed as part of the containment area shall be self-standing and of two by four 


construction.  Other construction methods shall be approved by the on-site inspector prior to 


set-up.  If torching inside the negative pressure enclosure is necessary, materials used shall be 


flame resistant.



4.
Prior to the removal of any asbestos containing material, two layers of six mil poly shall be 


used to cover the floor.  The poly shall be flush with the walls at each corner, extend 24 inches 


up the wall, and sealed with duct tape.  Seams of the first and second layer shall offset.  All 


seams shall be sealed with spray glue and duct tape.  Two layers of  six mil poly shall be hung 


on walls using nails and furring strips or adhesive and duct tape.  The layers shall be hung as to 


overlap the floor sheets by 24 inches, sealed utilizing spray glue and/or duct tape, and the 


bottom seams shall offset by at least 12 inches.  A viewing window shall be installed in each 


containment wall, the location of which shall be approved by the on-site inspector.



5.
Provide an air pressure differential strip chart recorder to demonstrate that negative pressure (-


.02 inches of water) is maintained at all times.  Recording device shall have a scale of 0 to -


0.25 or -0.50 inch of water and 0.005 or 0.01 inch graduation.  Calibrate recording device 


daily.  Additionally, maintain a minimum of four air exchanges per hour in the Negative 


Pressure Enclosure.  The strip chart recordings shall be taken for the duration of the 



containment and signed daily by the IH Technician.  The IH Technician shall record the name 


of the abatement contractor, building number, containment number (as shown on the pre-


inspection checklist), date, and time signed on each strip chart at the end of each work shift.



6.
If barriers cannot be completed because of the removal of ceiling materials or asbestos 


contaminated debris, a preliminary pre-inspection shall be performed by a representative of 88 


ABW/EM.  After the preliminary pre-inspection has been approved, the critical barriers shall 


be completed and a final pre-inspection is required before gross removal begins.



7.
Prior to the removal of any asbestos containing material, the set-up shall be approved by a 


designated representative of 88 ABW/EM.  All inspections require a minimum of 24-hour 


notice.



8.
Respirator protection shall be selected in accordance with 29 CFR 1926.1101 (h)(2).  During 


gross removal all contract personnel entering the work area shall wear, at a minimum, a full-


face Powered Air Purifying Respirator (PAPR) or a respirator with an equivalent protection 


factor unless 29 CFR 1926.1101 (h)(2) is more stringent.



9.
Amended water shall be applied to all ACM before and during removal.  The ACM shall 


remain adequately wet until disposition in the approved landfill.



10.
All ACM waste shall be promptly placed in leak tight containers and the work area cleaned at 


the end of each work shift.  Material shall not be left on the floor during non-work periods.  


All containerized ACM waste shall be stored in an enclosed, locked vehicle (truck, dumpster, 


etc.,) at the end of each work shift.



11.
After the gross removal and cleanup of all suspect materials, a final visual inspection shall be 


conducted by a representative of 88 ABW/EM.  Any debris found during the inspection shall 


be cleaned by the Contractor.  Once the final visual inspection passes, all substrate surfaces 


from which ACM has been removed shall be coated with an approved encapsulant.  The area 


shall be fogged with the encapsulant to lock down any suspended fibers left in the area and 


allowed to dry.  The encapsulant used shall have an adequate tint to easily distinguish between 


sections encapsulated and not encapsulated.  After encapsulation, any person entering the work 


area shall wear at minimum a negative pressure half-face respirator or a respirator with an 


equivalent protection factor.



12.
Negative pressure glove bag techniques shall only be used inside of a negative pressure 


enclosure as described in 29 CFR 1926.1101 (g) (5) (i) and Appendix F of 29 CFR 1926.1101 


unless otherwise indicated on drawings or approved by 88 ABW/EM.


B.
The following are removal procedures for Intact, Non-Friable resilient floor covering including 

the associated adhesive/mastic and backing.  All applicable Federal, State and Local regulations as 

well as applicable sections of specification 02081 will be followed when performing the procedures 

listed in section 3.1.B.  The Asbestos Hazard Abatement Specialist shall perform an Initial Exposure 

Assessment (IEA).  The IEA shall be approved by a representative of 88 ABW/ EM for all removal 

procedures listed in section 3.1.B.


1.
Work procedures for sheet vinyl removal:




a.  Prior to removal, HEPA vacuum with metal floor attachment.




b.  Install splash guards using 6 mil poly, 3 feet high on walls in removal area.




c.  Slice with a knife into 4 to 8 inch wide sections




d.  Roll-up sections




e.  Spray water on material where separation from backing occurs during rolling.




f.  Place roll into 6 mil bag or other leak tight container.




g.  Remove thoroughly-wetted residual felt with a stiff bladed scraper;  Place





wet scraping into container.




h.  HEPA vacuum as removal progresses.




i.  HEPA vacuum entire floor after removal and drying.




j.  Dispose of non-friable material in a sanitary landfill.  Let the landfill know the waste is 



asbestos-containing.  88 ABW/EM will provide the manifest which shall accompany the 



waste to the landfill (see section 1.9.D)



2.
Work procedures for floor tile and adhesive (mastic) removal




a.  HEPA vacuum entire floor with metal floor attachment.




b.  Install splash guards using 6 mil poly 3 feet high on walls in removal area (if mastic is to be 



removed).




c.  Pry-up individual tiles using a stiff-blade scraper; assist scraper with a hammer to get tile to 



release or heat tile with a hot-air gun to soften adhesive and facilitate removal.




d.  Alternatively, heat tile first (e.g. infrared heat machine) and remove by hand or with 



scraper.




e.  Put tiles in 6 mil poly bag or other leak tight container without further breakage.




f.  Remove residual adhesive by wetting and scraping with stiff-bladed scraper.




g.  Alternatively, remove residual adhesive by using a removal solution (Citrus Pure or another 



low-odor, non-toxic substance).  If removal solutions are used, the procedure must take 



place after working hours or on weekends, with continuous ventilation of the area.  Provide 



a Material Safety Data Sheet (MSDS), as part of the pre-abatement submittal requirements, 



for all solutions used to remove adhesives.




h.  Put residual adhesive and/or removal solution in leak tight bags and/or containers.  All used 



removal solution and/or residual adhesive shall be disposed of as a non-liquid by adding an 



absorbent material to solidify all liquid waste.




i.  HEPA vacuum areas as adhesive is removed.




j.  HEPA vacuum entire floor after removal and drying.




k.  Wetting - the requirement to use wet methods or wetting agents (for methods other than 



heat removal) is satisfied by misting the floor tile with a water/wetting agent, provided the 



floor tile is removed “intact”.




l.  Dispose of non-friable material in a sanitary landfill.  Let the landfill know the waste is 



asbestos-containing.  A manifest, provided by 88 ABW/EM, is required.



3.
Additional requirements for floor tile, sheet vinyl and adhesive removal.




a.  Suits and respirators shall be worn during removal.




b.  Personal air samples shall be taken during removal by a qualified Asbestos Hazard 



Abatement Specialist.




c.  Workers will use HEPA decontamination procedures when leaving the removal area.




d.  Prior to the removal of any asbestos containing material, the set-up shall be approved by a 



designated representative of 88 ABW/EM.  After the gross removal and cleanup of all 



suspect materials, a final visual inspection shall be conducted by a representative of 88 



ABW/EM.  A minimum of 24 hours notice is required for all 88 ABW/EM inspections.




e.  If during removal the contractor causes the floor tile, sheet vinyl or adhesive to become 



friable or personal air samples exceed the PEL, the contractor shall stop all work and notify 



the Contracting Officer and a representative of  88 ABW/EM.  The contractor may be 



required by regulation or by the Contracting Officer to perform full containment procedures 



as listed in specification 02081, section 3.1.A.


C.
The following are removal procedures for Asbestos-Containing Pipe Insulation by the Wrap 

and Cut Method.  All applicable Federal, State and Local regulations as well as applicable sections 

of specification 02081 will be followed when performing the procedures listed in section 3.1.C.  The 

Asbestos Hazard Abatement Specialist shall conduct an IEA.  The IEA shall be approved by a 

representative of 88 ABW/ EM for all removal procedures listed in section 3.1.C.


1.
Background samples shall be taken in the work area(s) and in adjacent areas of the 



building prior to disturbing any ACM.



2.
Set-up a remote three stage decontamination unit.  Location of decontamination unit will be 


approved by the on-site inspector representing 88 ABW/EM.  All remote decontamination 


units shall be under negative pressure by use of an air filtration device.  After final use, a PCM 


final air clearance sample shall be taken in the dirty room of the remote decontamination unit.



3.
Contractor shall demarcate removal area and lay 6 mil poly below all piping that is to be 


removed.



4.
Contractor shall pre-clean any visible or suspected ACM around removal area prior to 


wrapping the pipe.  The contractor shall repair all damaged areas with re-wetable cloth prior to 


wrapping the pipe.



5.
Wet all pipe insulation with amended water before wrapping.



6.
Wrap pipe with 2 layers of 6 mil poly and seal with duct tape.



7.
If pipe insulation is to be cut into sections, hang negative air glove bags, in accordance with 


section 3.1.D, to perform removal of the asbestos pipe insulation before cutting.  Exposed 


insulation ends inside the glove bag shall be properly sealed before removal of glove bag.



8.
Pipe shall be cut into sections as necessary, properly labeled and placed into locked containers.



9.
All wrap and cut removal procedures shall be performed after duty hours or on weekends 


unless otherwise approved by 88 ABW/EM.



10.
Suits and respirators shall be worn during all abatement operations.



11.
Workers shall use double suit procedures from all work areas to remote decontamination unit.



12.
Personal air samples shall be taken during all work procedures by a qualified Asbestos Hazard 


Abatement Specialist.



13.
A pre-removal inspection will be performed after glove bags have been installed or before 


wrapped piping is removed.  A final visual inspection will be performed after all removal is 


complete in each area.  All pre-removal and final visual inspections shall be conducted by a 


representative of 88 ABW/EM and require a minimum of 24 hours notice.



14.
If any personal air samples exceed the PEL or if any uncontained asbestos is damaged or made 


friable by the contractor, the contractor will stop work immediately and contact the 



Contracting Officer and a representative of 88 ABW/EM.  The contractor may be required by 


regulation or by the Contracting Officer to perform full containment procedures as listed in 


specification 02081 section 3.1.A.


D.
The following are removal procedures for the use of Negative Air Glove Bags.  All applicable 

Federal, State and Local regulations as well as applicable sections of specification 02081 will be 

followed when performing the procedures listed in this section.  The Asbestos Hazard Abatement 

Specialist shall perform an IEA.  The IEA shall be approved by a representative of 88 ABW/ EM for 

all removal procedures listed in this section.



1. 
Background samples shall be taken in the work area(s) and in adjacent areas of the building 


prior to disturbing any ACM.



2.
Contractor shall demarcate and place 6 mil poly below the removal area.



3.
Contractor shall repair any damaged Thermal System Insulation (TSI) prior to hanging the 


glove bag.



4.
Hang glove bag on removal area.



5.
The contractor may use continuous glove bags on straight pipe runs, but each bag will have 


negative air pressure and a make-up air port.  No more than 6 continuous glove bags may be 


performed for one removal section at a time or continuous glove bags may only be performed 


between pipe hangers.  All fittings (may have several fittings in one bag) will be performed as 


one singular negative air glove bag.  The contractor’s work plan submittal shall describe, in 


detail, all negative air glove bag removal procedures.



6.
Contractor will use a three stage remote decontamination unit and workers will use double suit 


procedures when proceeding to the remote decontamination unit.  The dirty room of the remote 


decontamination unit shall be under negative pressure.  Contractor shall take one PCM final air 


sample in the dirty room of the decontamination unit after final use.



7.
A pre-removal inspection shall be performed after glove bag is installed and sealed with duct 


tape.  A final visual inspection will be performed when the glove bag and clean-up is 



completed.  All pre-removal and final visual inspections shall be conducted by a representative 


of 88 ABW/EM and require a minimum of 24 hours notice.



8.
Seal exposed ends of asbestos and/or fiber glass insulation with wettable cloth before 



removing the glove bag.  After removal is complete, the end of each glove bag shall be sealed 


to the bare pipe before the glove bag is removed.



9.
Suits and respirators shall be worn during hanging and removal procedures.



10.
Personal air samples shall be taken during all negative air glove bag procedures by a qualified 


Asbestos Hazard Abatement Specialist.



11.
All glove bag removal shall be performed after duty hours or weekends, in occupied areas, 


unless otherwise indicated on drawings or approved by 88 ABW/EM.


E.
The following are removal procedures for the use of Negative Pressure Mini Enclosures.  All 

applicable Federal, State and Local regulations as well as applicable sections of specification 02081 

will be followed when performing the procedures listed in section 3.1.E.  The Asbestos Hazard 

Abatement Specialist shall perform an IEA.  The IEA shall be approved by a representative of 88 

ABW/ EM for all removal procedures listed in section 3.1.E.


1.
Mini enclosures shall follow all set-up requirements of specification 02081 section 3.1.A, with 


the exception that only a single air lock shall be attached to the containment.



2.
Workers will use double suit procedures to a remote three stage decontamination unit.  Mini 


enclosures can only be used in conjunction with a remote three-stage decontamination unit.



3.
Remote decontamination units shall be under negative pressure by use of an air filtration 


device.



4.
After final use, a PCM final air clearance sample shall be taken in the dirty room of the remote 


decontamination unit.



5.
An IH Technician or an AMT is required to take all area, personal and final air clearance 


samples for mini enclosure operations.



6.
Personal air samples may be analyzed on-site by a certified technician.  Final air clearance 


samples shall be analyzed by a laboratory approved by 88 ABW/EM.



7.
Final air clearance sampling for mini enclosures shall be accomplished in accordance with 


section 3.2.C of specification 02081.



8.
Mini enclosures require a pre-removal inspection and a final visual inspection by a 



representative of 88 ABW/EM.  A minimum of 24 hours notice is required for all 88 



ABW/EM inspections.


F.
The following are removal procedures for Non-Friable Transite on Interior Building Surfaces.  

All applicable Federal, State and Local regulations as well as applicable sections of specification 

02081 will be followed when performing the procedures listed in section 3.1.F.  The Asbestos Hazard 

Abatement Specialist shall perform an IEA.  The IEA shall be approved by a representative of  88 

ABW/ EM for all removal procedures listed in section 3.1.F.



1.
Set up a three stage decontamination unit in or adjacent to the removal area.  All remote 


decontamination units will be under negative pressure by use of an air filtration device.



2.
After final use, a PCM final air clearance sample shall be taken in the dirty room of the remote 


decontamination unit.



3.
Suits and respirators shall be worn during all procedures for transite removal.



4.
Personal air samples shall be taken during all work procedures for transite removal by a 


qualified Asbestos Hazard Abatement Specialist.



5.
Contractor shall demarcate the removal area, place critical barriers over all openings in the 


removal area and lay 6 mil poly on the floor of the removal area.



6.
Wet all transite surfaces with amended water.



7.
Remove transite in an intact state and wrap in 2 layers of 6 mil poly or place in a leak-tight 


container.



8.
Properly label and store in locked transport vehicle.  All transite material shall be disposed of 


in an EPA approved landfill.



9.
If during removal, contractor causes transite to be rendered friable or personal air samples 


exceed the PEL, the contractor shall stop work immediately and notify the Contracting Officer 


and a representative 88 ABW/EM.  The contractor may then be required by regulation or by 


the Contracting Officer to perform full containment procedures in accordance with section 


3.1.A of specification 02081.



10.
A pre-removal inspection is required after set-up of the decontamination unit and removal area.  


A final visual inspection is required after transite removal and clean-up is complete for each 


area.  All pre-removal and final visual inspections shall be conducted by a representative of 88 


ABW/EM and require a minimum of 24 hours notice.



11.
Removal of interior transite will be performed after duty hours or weekends unless otherwise 


indicated on drawings or approved by 88 ABW/EM.


G.
The following are removal procedures for Non-Friable Transite on Exterior Building Surfaces.  

All applicable Federal, State, and Local regulations as well as applicable sections of specification 

02081 will be followed when performing the procedures listed in section 3.1.G.  The Asbestos Hazard 

Abatement Specialist shall perform an IEA.  The IEA shall be approved by a representative of 88 

ABW/EM for all removal procedures listed in section 3.1.G.



1.
Set up a three stage decontamination unit adjacent to the removal area.  All remote 



decontamination units will be under negative pressure by use of an air filtration device.



2.
Suits and respirators shall be worn during all procedures for transite removal.



3.
Personal air samples shall be taken during all work procedures for transite removal by a 


qualified Asbestos Hazard Abatement Specialist.



4.
Contractor shall demarcate the regulated area and place critical barriers over all openings in the 


removal area.  The contractor shall construct a 6 foot high barrier of 6 mil poly around the 


perimeter of the removal area, to keep unauthorized personnel from entering the regulated 


area.  This barrier shall be a minimum of 10 feet from the removal area.



5.
Removal operations will begin at the uppermost section of the existing wall panels on selected 


building elevation and continue down building face to completion.  It is intended for contractor 


to select one building elevation on which to begin work and continue on that elevation until 


panel removal is complete.



6.
Wet transite panel surfaces with amended water.



7.
Remove transite panels in an intact state and wrap in 2 layers of 6 mil poly. 



8.
Panels will be removed one at a time.  Complete removal and lower panel before starting the 


removal of  another panel.



9.
Panels are anchored to the building supporting structure using a variety of fasteners.  Lightly 


mist each fastener during removal.  Spray the fastener hole with an approved encapsulant.



10.
If removal is performed at an elevation greater than 20 ft, each panel shall be lowered to 


ground level on a support platform such that the panel is not self-supporting.  Direct 



attachment of crane or hoist cable to the transite panel is prohibited.



11.
Wet wipe and/or hepa vacuum all exposed surfaces.  Allow surfaces to dry.  



12.
If a new finish is to be applied to the building after the transite is removed, then the wall shall 


be protected from the weather.  At the completion of wall panel removal each day, construct 


and install a weather tight poly barrier over building area where wall panels were removed.  


Contractor is to maintain protective barrier until new wall panels are installed.  Barriers are to 


be removed and opened only for work related to new panel installation.



13.
All transite shall be properly wetted, bagged and labeled at the end of each work shift and 


placed into secured containers.  All transite material shall be disposed of in an EPA approved 


landfill.



14.
Contractor is to fabricate and have available on-site a minimum of one movable enclosure for 


each active work area.  The enclosure shall be used in the event a panel is dropped or 



otherwise damaged during the removal process.  Each enclosure shall be large enough to cover 


the largest panel to be removed or handle a panel at least 4’ x 8’ x 6’ whichever is larger.



15.
If during removal, contractor causes transite to be made friable or personal air samples exceed 


the PEL the contractor shall stop work immediately and notify the Contracting Officer and 


representative of 88 ABW/EM.  The contractor may then be required by regulation or by the 


Contracting Officer to perform containment procedures in accordance with section 3.1.A of 


specification 02081.



16.
A pre-removal inspection is required after set-up of decontamination unit and removal area.  A 


final inspection is required after removal and clean-up is complete for each area. All pre-


removal and final visual inspections shall be conducted by a representative of 88 ABW/EM 


and require a minimum of 24 hours notice.


H.
The following are removal procedures for all other Non-friable Class II (as defined by 29 CFR 

1926.1101(b)) ACM for which specific procedures have not already been listed in section 3.1 of 

this specification.  All applicable Federal, State, and Local regulations as well as applicable sections 

of specification 02081 will be followed when performing the procedures listed in section 3.1.H.  The 

Asbestos Hazard Abatement Specialist shall perform an IEA.  The IEA shall be approved by a 

representative of 88 ABW/EM for all removal procedures listed in section 3.1.H.



1.
Suits and respirators shall be worn during all abatement operations.



2.
Personal air samples shall be taken during all work procedures.



3.
Contractor shall demarcate the regulated area and place critical barriers over all openings in the 


removal area.



4.
Set-up a remote three stage decontamination unit unless otherwise indicated on drawings or 


approved by 88 ABW/EM.  Location of decontamination unit will be approved by the on-site 


inspector representing 88 ABW/EM.  All remote decontamination units shall be under negative 


pressure by use of an air filtration device.  After final use, a PCM final air clearance sample 


shall be taken in the dirty room of the remote decontamination unit.



5.
Workers shall use double suit procedures from all work areas to remote decontamination unit.



6.
The material shall be thoroughly wetted with amended water prior to and during its removal.



7.
The material shall be removed in an intact state and kept non-friable.  Cutting, abrading or 


breaking the material is prohibited.  If during removal the contractor renders the material 


friable or personal air samples exceed the PEL, the contractor shall stop all work and notify the 


Contracting Officer and a representative of  88 ABW/EM.  The contractor may be required by 


regulation or by the Contracting Officer to perform full containment procedures as listed in 


specification 02081, section 3.1.A.



8.
All ACM removed shall be immediately bagged and/or wrapped, kept wetted and transferred 


to a closed receptacle no later than the end of the work shift.  Material shall not be left on the 


floor during non-work periods and the work area shall be cleaned at the end of each work shift.



9.
A pre-removal inspection is required after set-up of removal area.  A final inspection is 


required after removal and clean-up is complete for each area.  All pre-removal and final visual 


inspections shall be conducted by a representative of 88 ABW/EM and require a minimum of 


24 hours notice.



10.
The landfill used for disposal shall be EPA approved for all friable and category II non-friable 


(as defined by 40 CFR 61.141) ACM.  Category I non-friable ACM shall be disposed of in a 


sanitary landfill.

3.02
MONITORING, REPORTING AND CORRECTIVE ACTIONS


A.
Background Samples



1.
Background samples shall be taken in the work area(s) and in adjacent areas of the building.  


One sample shall be taken for every 1250 square feet of each enclosure prior to ANY 



disturbance of the area .  Samples shall be taken with 25 mm cassettes by the Industrial 


Hygiene Technician with a minimum volume of 1200 liters and analyzed by PCM.  Sample 


cassettes shall be saved for future reference.


B.
Daily Monitoring



1.
Daily samples shall be taken inside the containment area, (in close proximity to gross removal) 


in the clean room, at the exhaust of the AFDs, all areas adjacent to the work area and on 25% 


of the workers with the highest expected exposure.



2.
All samples shall be taken with 25 mm cassettes by the Industrial Hygiene Technician with a 


minimum volume of 1200 liters (except for personal and work area samples). Air sampling 


pumps shall be calibrated before and after each sample.  Only personal samples shall be 


analyzed on-site.  All other daily samples shall be analyzed in the approved laboratory by PCM 


within 16 hours and the results shall be reported to the Industrial Hygiene Technician.  The 


Industrial Hygiene Technician shall post all air monitoring results in an area accessible to 


building occupants within 24 hours.



3.
Each set of samples taken will include 10% field blanks or a minimum of 2 field blanks.  


These blanks must come from the same lot as the filters used for sample collection.  The field 


blank results shall be averaged and subtracted from the analytical results before reporting.  A 


set consists of any sample or group of samples for which an evaluation for this standard must 


be made.  Any samples represented by a field blank having a fiber count in excess of the 


detection limit of the method being used shall be rejected.  



4.
The Industrial Hygiene Technician or competent person shall immediately notify 88 ABW/EM 


and the Contracting Officer if any samples show fiber counts exceeding the Permissible 


Exposure Level (PEL) inside the containment area or exceeding 0.10 fibers per cubic 



centimeter (f/cc) outside the containment area.


C.
Final Clearance Sampling



1.
Prior to clearance sampling and encapsulation, 88 ABW/EM representative shall conduct a 


visual inspection.  All surfaces shall be clean and dust free.  If any residue is found, the area 


shall be re-cleaned and re-inspected at the contractor’s expense.



2.
All final clearance samples shall be taken by the Industrial Hygiene Technician with the 


containment intact and air filtration devices still in operation. Final air clearance shall not 


begin until encapsulant has set at least two hours after application.


3.
Final clearance sampling shall be performed while air is being circulated within the area and 


after air has been directed at all horizontal surfaces from the exhaust of an electric leaf blower.  


The following number of final air samples shall be taken per square footage of each negative 


pressure enclosure or fraction thereof:




a.  For enclosures less than 500 square feet (sq ft), 3 PCMs required.




b.  For enclosures 500 sq ft - 3750 sq ft, 3 PCMs and 1 TEM required




c.  For enclosures greater than 3750 sq ft, 1 PCM for every 1250 sq ft of enclosure and 1 TEM 



required.



4.
The Ohio Department of Health (ODH) requires a minimum of three samples be analyzed by 


the PCM method for every NPE.  The following requirements are in addition to the ODH 


requirements for final clearance sampling.  One final clearance sample shall be analyzed by 


the TEM method for every NPE greater than 500 sq ft.  If any fiber counts exceed 0.005 


structure/cc for samples analyzed by TEM or 0.010 fibers/cc for samples analyzed by PCM the 


area shall be re-cleaned and re-sampled at the Contractor's expense.



5.
All PCM samples shall be conducted in accordance with NIOSH Method 7400, entitled 


“Fibers,” published in the NIOSH Manual of Analytical Methods, 3rd Edition, Second 


Supplement, August 1987.  All pumps shall be calibrated for a maximum flow rate of 600 


liters per hour (l/h) for background, area and final air sampling.



6.
All TEM samples shall be conducted in accordance with the regulations established by the 


United States Environmental Protection Agency, in 40 CFR, Part 763, Subpart E, Appendix A.



7.
Negative pressure enclosure, decontamination units and critical barriers shall only be removed 


following receipt and approval of the signed written laboratory analysis of the final clearance 


sampling by 88 ABW/EM or 88 ABW/EM Representative.  The preliminary faxed results shall 


be signed by the laboratory technician and sent from the performing laboratory.  The 



preliminary report shall also include the name of the abatement contractor, building number, 


room/containment number, sampling date, and date of analysis.



8.
The government shall reserve the right to perform independent final clearance air sampling and 


adjacent area monitoring to determine compliance with this specification.

3.03
WORK SUSPENSION


A.
The Contractor shall be subject to on-site inspection by a Government representative or regulator who 

may be assisted by safety or health personnel.  If work is in violation of specification requirements, 

the Contracting Representative shall temporarily suspend work and notify the Contracting Officer 

who may verbally, or in writing, issue a stop work order.  Standby time and expenses required to 

resolve the violation shall be at the Contractor's expense.  Examples include but are not limited to:



1.
Improper notification,



2.
Dry removal of ACM,



3.
Visible emissions,



4.
Improper disposal,



5.
Competent person not present,



6.
Inadequate personal protection,



7.
Inadequate negative pressure,



8.
Violation of air monitoring procedures,



9.
Deviation of the approved work plan.



10.
IH Technician or AMT not present during removal or final air sampling.
END OF SECTION

SECTION 02083C

REMOVAL OF POLYCHLORINATED BIPHENYL 

FLUORESCENT LIGHT BALLASTS 

(REVISED 09 Nov 2000)

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
This section of the specifications outlines detailed instructions on the proper removal and packaging  of all fluorescent light ballasts containing polychlorinated biphenyls (PCB) at Wright-Patterson Air Force Base.  The Office of Environmental Management (EM) is the office of primary responsibility for this section of the specifications. 


B.
Materials containing PCBs that result from cleanup of spills caused by the contractor shall be the full responsibility of the contractor.  These materials shall be contained, turned into EM, and disposed of at the contractor's expense.

1.02
REFERENCES


A.
Environmental Protection Agency (EPA):



1.
Title 40 Code of Federal Regulations, Part 761, all applicable Subparts, the most recent amendments.


B.
Occupational Safety and Health Administration (OSHA):



1.
Title 29 Code of Federal Regulations, Part 1910.120, 1910.1200 and Part 1926; all applicable Subparts, and the most recent amendments.


C.
Department of Transportation (DOT):



1.
Title 49 Code of Federal Regulations (CFR), Part 171-180 and other applicable parts; and the most recent amendments.

1.03
SPILLS


A.
Immediately report PCB spills of any size to Environmental Management, 257-7455, and Civil Engineering Service Desk, 257-6764.


B.
All materials and/or surfaces contaminated with PCBs spilled by the contractor during the work shall be the contractor's responsibility. The contractor shall be responsible for all costs associated with the cleanup, testing for contamination, restoration of area to or near original condition, and disposal of any wastes.

1.04
SUBMITTALS


A.

POST-SUBMITTALS



1.
Within twenty-four hours after the contractor has completed ballast removal and containerized the ballast, the contractor shall complete a WPAFB form 1438 and submit it to the contract QAE for coordination. The QAE shall then sign the 1438, submit it to EM and contact EM at 257-7152 to schedule pick-up of the ballasts. The QAE shall ensure at this time the 30-day limit for temporary storage is not exceeded. The government will provide transportation of the ballast. 

1.05
PROTECTIVE EQUIPMENT


A.
The contractor shall provide and maintain all personal protective equipment (PPE) required by 29 CFR 1910.120 to perform PCB spill cleanup operations.  The contractor shall also provide the necessary PPE for the removal of PCB ballasts from light fixtures.  This equipment is to be disposable to the extent allowable by regulations.



1.
Protective equipment shall include, but not be limited to: gloves, coveralls, safety shoes, safety glasses, and hardhats.

1.06
DEFINITIONS


A.
POLYCHLORINATED BIPHENYL (PCB):  Any chemical substance that is limited to the biphenyl molecule that has been chlorinated to varying degrees or any combination of substances which contains such substance.


B.
FLUORESCENT LIGHT BALLAST: A device that electrically controls fluorescent light fixtures and includes a capacitor containing 0.1 kg. or less of dielectric fluid.


C.
PCB FLUORESCENT LIGHT BALLAST: A light ballast that contains PCB at a concentration above 50 PPM.  A fluorescent light ballast that is NOT marked “No PCBs” shall be considered as a PCB ballast.
D.
PCB DEBRIS:  Any debris, such as light fixtures and personal protective equipment, that is 



contaminated with PCB.

E.
NON-PCB BALLAST: A light ballast that is manufactured after 1979 or specifically marked by the 
manufacturer as not containing PCB or for which manufacturer's literature is available by serial or 
catalog number to support that the item does not contain PCB.  Non-PCB items may be handled as 
solid waste. However, at the contractor’s discretion, non-PCB ballast, light fixtures and other metals 
may be recycled by the WPAFB Recycling Center at no cost to the contractor. For more information 
contact EM at 257-5535. 


F.
PCB SPILL:  The intentional and/or unintentional spill, leak, and other uncontrolled discharges where the release results in any quantity of PCB, running off or about to run off the external surface of the equipment; and the contamination resulting from those releases.

PART 2 - EXECUTION

2.01
SECURITY OF SITES

A.
Install physical barriers (i.e. self-supporting barricades, roping, caution tape, etc.) to secure work site 
where PCB ballasts are being removed and stored. 
2.02
SPILL CONTAINMENT


A.
The contractor shall install temporary covers (i.e. plastic drop cloths) over surfaces (floor, carpet, tables) that may come in contact with PCB ballasts.

2.03
EQUIPMENT DECONTAMINATION


A.
Any non-disposable item contaminated with PCB shall be decontaminated in accordance with 



40 CFR 761.
2.04
REMOVAL AND PACKAGING 

A.
Ballasts shall be visually inspected to determine whether or not they are marked “No PCB”.  If 
ballasts are not marked “No PCB”, treat them as containing PCBs.  If PCB, remove the ballast(s) from 
the fixture.  Do not puncture or damage the ballast in any way.  


B.
Place PCB light ballasts into 30 or 55 gallon open head steel (DOT type 1A2) shipping drums with a packaging design type performance standard of either ‘X’, ‘Y’ or ‘Z’.  Do NOT place more than one hundred fifty F40 (ballasts from four foot light fixtures) or more than seventy-five F96 (ballasts from eight foot fixtures) light ballasts into one drum.  The gross weight of loaded drums shall not weigh more than 600 pounds.  The contractor shall provide drums that meet all Department of Transportation specifications and be in good condition.  Leaking PCB ballasts shall be wrapped in plastic and placed in drums with other non-leaking ballasts.  Mark the drums as containing PCB light ballasts, the facility building number and the date when the first ballast was placed within the container.
C.
Any contaminated portions of the light fixture, resulting from leaking PCB ballasts, shall be cut away 
and placed into separate 30 or 55 gallon open head steel drums (DOT type 1A2 with a packaging 
design type performance standard of either ‘X’, ‘Y’ or ‘Z’).  Do not mix ballasts and debris.   Any 
contaminated plastic or personal protective equipment shall also be placed into these drums for 
disposal.  Mark the drums as containing PCB debris, the facility building number and the date the 
debris was placed within the container. 


D.
At the time of use, the contractor shall mark each container individually with the following:



1.
The PCB label as shown in Figure 1.



2.
The container accumulation start date (i.e. date removed from service).



3.
Contents of container, i.e. light ballasts, debris.

4. The building number of where the ballast were removed from.


E.
Ensure that all drum lids are secure and fully tightened with bolt ring pointing downward.


F.
The contractor shall be responsible for repackaging any containers that are considered by Environmental Management to be unsuitable for shipment.

2.05
TEMPORARY STORAGE


A.
The temporary storage location for the drummed PCB ballasts shall be approved by Environmental Management.  Drums of PCB items shall be stored indoors.

B.
The contractor shall not have any PCB light ballasts in temporary storage for over 30 calendar 
days.  Do not relocate items for the purpose of extending the storage time. The contractor shall contact 
EM at 257-7152 if the thirty-day storage limit will be exceeded.
2.06
GOVERNMENT PROTECTION


A.
The contractor shall be liable for all claims, costs, losses, damages and other expenses the government may incur as a result of the contractor’s negligence or willful misconduct during the performance of this contract.

CAUTION

CONTAINS

PCBs

(Polychlorinated Biphenyls)

A toxic environmental contaminant requiring

special handling and disposal in accordance with

U.S. Environmental Protection Agency Regulations

40 CFR 761 ‑ For Disposal Information contact

the nearest U.S. E.P.A. Office.

**************************************

In case of accident or spill, call toll free the U.S.

Coast Guard National Response Center

1‑800‑424‑8802




Also Contact



Tel. No.

Figure 1:  Large PCB Mark. Letters and striping shall be on a yellow background and shall be sufficiently durable to equal or exceed the life (including storage for disposal) of the PCB article, PCB equipment, or PCB container.  The size of the mark shall be at least 15.25 cm (6 inches) on each side.

[image: image2.png]


END OF SECTION

SECTION 02083D

REMOVAL OF MERCURY-CONTAINING LAMPS

(REVISED 09 November 2000)

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
This section of the specifications outlines detailed instructions on the proper removal and packaging of mercury-containing lamps (fluorescent, mercury vapor, metal halide, and high pressure sodium light bulbs) from Wright-Patterson Air Force Base.

1.02
REFERENCES


A.
Environmental, Health and Safety Regulations



1.  Title 29 Code of Federal Regulations (CFR), Parts 1910.120, 1910.1200 and 1926 – OSHA



2.  40 CFR Subtitle C – Hazardous Waste



3.  49 CFR 171-178 – U.S. Department of Transportation



4.  Ohio Administrative Code Rules 3745-31 and 3745-35 – Hazardous Waste



5.  All other applicable state and local laws and regulations

1.03
HAZARD COMMUNICATION/PROTECTIVE EQUIPMENT


A.
Mercury-containing lamps pose a potential hazard if broken.  Breakage of lamps may result in exposure to broken glass, phosphor powder dust and elemental mercury vapor.  No adverse health effects are expected from occasional exposure to a small quantity of broken lamps, but prolonged or frequent exposure should be avoided through the use of appropriate ventilation and hand/eye/respiratory protection.


B.
The contractor shall provide hazard communication training and the appropriate personal protective equipment to all employees as required by 29 CFR 1910.120 and 1910.1200.

1.04
DEFINITIONS


A.
Mercury-containing lamps include the following:



1.
Fluorescent (lengths >1.5 feet)



2.
Fluorescent U shape and circular



3.
High pressure sodium



4.
Metal halide



5.
Mercury vapor

1.05
SUBMITTALS



A.
PRE-SUBMITTAL



1.
At least forty-eight hours prior to starting lamp removal, the contractor shall contact EM at 257-7152 and provide the scheduled removal start date.       


 B.

POST-SUBMITTALS



1.
Within twenty-four hours after the contractor has completed lamp removal and containerized the lamps, the contractor shall complete a WPAFB form 1438 and submit it to the contract QAE for coordination. The QAE shall then sign the 1438, submit it to EM and contact EM at 257-7152 to schedule pick-up of the lamps. The contractor shall provide the quantity of lamps and number of boxes.  The government will provide transportation of the lamps.

PART 2 - EXECUTION

2.01
SPILL CONTAINMENT AND CLEANUP OF BROKEN LAMPS


A.
The contractor shall install temporary seals over all floor drains, conduits, and other openings within the lamp removal area where breakage of lamps may occur.


B.
In the event lamps are broken, the contractor shall proceed as follows: 



1.
If more than 36 lamps are broken at the same time, immediately call Environmental Management   at 257-7152 ext. 0, and cordon off and ventilate the area.  If EM can not be reached, dial 911 to activate the base fire department for response to a hazardous material release.



2. 
Appropriate hand/eye/respiratory protection shall be worn when cleaning up and handling any quantity of broken lamps.  Avoid inhalation of airborne dust.  An acceptable cleanup method is sweeping up the broken lamps and all visible powder with a broom. 



3.  
The broken/crushed pieces and powder shall be cleaned up and placed in a separate container and sealed closed (i.e. drum or bucket with lid).  The broken lamps shall be recycled with the unbroken lamps.

 2.02
REMOVAL/PACKAGING/STORAGE OF MERCURY-CONTAINING LAMPS


A.
The contractor shall take care to remove mercury-containing lamps from fixtures without damaging or breaking the lamps.  Lamps that are shielded (with sleeves or covers) shall be separated from the shields.  


B.
The lamps shall be packaged in boxes provided by the contractor in the following manner:



1.
Lamps of the same type (i.e. HID, U-shape) and length shall be packaged snugly in the box.



2.
Count and write the type and quantity of lamps on either END of the box (i.e. 36 – 4’); and

3. Tape the box closed (after it is full).  A full box will ensure the bulbs are packaged snugly and will prevent breakage during transportation.


C.
All boxes containing lamps shall be stored indoors.



In the event a lamp(s) is broken or crushed, the intact part of the bulb shall be placed in the box.  The 

broken/crushed pieces and powder shall be placed into a separate container (i.e. plastic/paper bag, 

cardboard box) and placed next to the box.  The container with the broken pieces will be removed 

when the box is removed.

2.03
GOVERNMENT PROTECTION


A.
The contractor shall be liable for all claims, costs, losses, damages and other expenses the government may incur as a result of the contractor’s negligence or willful misconduct during the performance of this contract.

END OF SECTION

SECTION 02090

REMOVAL AND DISPOSAL OF PAINT

CONTAINING LEAD MATERIAL

(OSHA COMPLIANCE)

PART 1 - GENERAL

1.01
SECTION INCLUDES:  Removal and management of paint containing lead including all labor, materials 
and equipment required to protect all personnel from exposure to lead.  (Version -  Jan. 2002)

1.01.1
The OSHA Lead Construction Standard, 29 CFR 1926.62, is in effect whenever materials are disturbed that contain any amount of lead.  This will require contractors disturbing painted or coated surfaces to institute medical surveillance, training, engineering controls, worker protection measurers and employee monitoring until monitoring results per the lead paint standard demonstrate that employee exposure is below the action level and permissible exposure limit.  All documentation regarding lead exposure either by historical data or project data must be maintained by the contractor and on site.

1.02

APPLICABLE PUBLICATIONS:  THE PUBLICATIONS LISTED BELOW ARE PART OF THIS SPECIFICATION.

1.02.1
Environmental Protection Agency, EPA:  Title 40 Code of Federal Regulations, Part 260 through 302.

1.02.2
Occupational Safety and Health Administration, OSHA:  Title 29, Code of Federal Regulations, Part 1910 through 1926

1.02.3
Department of Transportation, DOT:  Title 49, Code of Federal Regulations, Sections 171 through 178

1.02.4
Underwriters Laboratories, Inc., (U.L.):  U.L. 586, High Efficiency, Particulate, Air Filter Units

1.02.5
Housing and Urban Development (HUD): Guidelines for the Evaluation and 

Control of Lead-Based Paint Hazards in Housing.

1.03
QUALIFICATIONS:


1.03.1
The contractor shall have experience in properly removing lead paint according with the HUD, EPA and OSHA standards.

1.03.2
Training:  Train each employee performing paint removal and air sampling   operations prior to the time of initial job assignment, in accordance with 29 CFR 1926.62 and it’s appendices.
1.03.3
Any contractor/employee disturbing painted surfaces must have at a minium, 

attended and kept current an eight hour lead awareness course provided by an accredited provider.

1.03.4
Any contractor/worker performing lead abatement/removal in a “Child-Occupied Facility” (see definitions for “Child-Occupied Facility”), will be required to follow HUD Rules and have an Ohio Department of Health Contractors/Lead Workers License. 

1.04
PERFORMANCE REQUIREMENTS:

1.04.1
The contractor shall utilize an industrially accepted method of lead based paint removal.  This is subject to concurrence from the Office of Environmental Management, 88 ABW/EM.

1.04.2
The contractor shall incorporate methods to insure the containment of airborne, falling paint chips, dust and liquids generated during this project.

1.04.3
The contractor shall properly manage all hazardous materials in accordance with all Air Force and WPAFB specific policies and regulations.

1.04.4
The contractor is responsible for providing drums/containers for the disposal of all lead waste.  All containers are to be approved by the Department of Transportation.

1.04.5
The contractor will be responsible for collection of all lead paint removal wastes and proper storage of that waste on site. Paint wastes (chips, etc.) shall be stored separately from the associated lead paint materials (absorbent material, disposable clothing and tools, etc.). The contractor will submit a WPAFB Form 1438 to the project QAE for pick-up of this waste by a contracted hauler employed by 88ABW/EM.

1.04.6
The contractor shall perform demolition work without damage or contamination of adjacent work areas.  Where such areas are damaged or contaminated, the contractor will restore the work areas to their original condition at the contractors expense.

1.04.7
The contractor shall have one copy of all applicable publications listed in paragraph 1.02, copies of the approved work plan and WPAFB specification Section 02090 available at the job site at all times.

1.04.8
The contractor must be qualified to wear appropriate personal protective equipment, will perform necessary monitoring and will ensure other personnel in the general work area are adequately protected from hazards generated by the contractor.

1.04.9
The contractor must be qualified to handle and manage hazardous waste in accordance with the Resource Conservation and Recovery Act. A certificate of training is required, see 40 CFR 264.16.

1.05
DEFINITIONS:

1.05.1
Action Level:  Employee exposure, without regard to use of respirators, to an airborne concentration of lead of 30 micrograms per cubic meter of air averaged over an 8-hour period.  As used in this section, "30 micrograms per cubic meter of air" refers to the action level.

1.05.2
Area Monitoring:  Sampling of lead concentrations outside the lead control area to ensure that the airborne lead is being contained within the controlled area.

1.05.3
Certified Industrial Hygienist (CIH):  As used in this section, refers to an Industrial Hygienist employed by the Contractor and certified by the American Board of Industrial Hygiene in comprehensive practice.

1.05.4
Change Rooms, Hand-Washing Facilities and Shower Facilities:  Rooms within the designated physical boundary around the lead control area equipped with separate storage facilities for clean protective work clothing and equipment and for street clothes which prevent cross-contamination.

1.05.5
Child-Occupied Facility:  A building, or a portion of a building, constructed prior to 1978, that is visited regularly by the same child, six years of age or under. Such facilities include, but are not limited to, day-care centers, preschools and kindergarden classrooms.

1.05.6
Competent Person:  One who is capable of identifying existing and predictable lead hazards in the surroundings or working conditions and who has authorization to take prompt corrective measure to eliminate them.

1.05.7
Decontamination Unit:  Rooms for removal of contaminated personal protective equipment (PPE) and personnel (e.g. clean room, shower and dirty room).

1.05.8
Eight-Hour Time Weighted Average (TWA):  Airborne concentration of lead averaged over an 8-hour workday to which an employee is exposed.

1.05.9
Hazardous Waste:  A solid waste or combination of solid wastes which meets one of four conditions:

A.
Exhibits a characteristic of hazardous waste. (40 CFR Sections 261.20-262.24)





B.
Has been a listed hazardous waste. (40 CFR 261.31 through 261.33)

C.
Is a mixture containing a listed hazardous and a non-hazardous solid waste (unless the mixture is specifically excluded or no longer exhibits any of the characteristics of hazardous waste). 

D.
Is not excluded from regulation as a hazardous waste.

1.05.10
High Efficiency Particulate (HEPA) Filter Equipment:  HEPA filtered vacuuming equipment with a UL 586 filter system capable of collecting and retaining lead-contaminated paint dust.  A high efficiency particulate filter means 99.97 percent efficient against 0.3 micron size particles.

1.05.11
Lead:  Metallic lead, inorganic lead compounds, and organic lead soaps.  Excluded from this definition are other organic lead compounds.

1.05.12
Lead Based Paint (LBP):  Paint with any detectable amount of lead.

1.05.13
Lead Control Area:  An isolated area or structure with full containment to prevent the spread of lead dust, paint chips or debris of lead-containing paint removal operations.  The lead control area is isolated by physical boundaries to prevent unauthorized entry of personnel.

1.05.14
Lead Permissible Exposure Limit (PEL):  50 micrograms per cubic meter of air as an 8-hour weighted average, as determined by 29 CFR 1926.62.  If an employee is exposed for more than 8 hours in a work day, the PEL shall be determined by the following formula: PEL (micrograms/cubic meter of air) = 8/no. of hrs worked per day

1.05.15
Personal Monitoring:  Sampling of lead concentrations within the breathing zone of an employee to determine the 8-hour time weighted average concentration in accordance with 29 CFR 1926.62.  Samples shall be representative of the employee's work tasks.  Breathing zone shall be considered an area within a hemisphere, forward of the shoulders, with a radius of 6 to 9 inches and the center at the nose or mouth of an employee.

1.05.16
Physical Boundary: An area physically partitioned off around an enclosed lead control area to limit unauthorized entry of personnel.

1.05.17
Toxicity Characteristic Leaching Procedure (TCLP):  Has replaced the Extraction Procedure Toxicity Test (EP) as the laboratory test used to determine the toxicity of material making up the waste stream.

1.06
QUALITY ASSURANCE:

1.06.1
Medical Examinations:  Before exposure to lead-contaminated dust, provide workers with a comprehensive medical examination as required by 29 CFR 1926.62.  The examination will not be required if adequate records show that employees have been examined as required by 29 CFR 1926.62 within the last year.

1.06.2
Respiratory Protection Program:

A.
Furnish each employee required to wear a negative pressure respirator or other appropriate type with a respirator fit test at the time of initial fitting and at least every 12 months thereafter as required by 29 CFR 1926.62.

B.
Establish and implement a respiratory protection program as required by ANSI Z88.2, 29 CFR 1910.134, 29 CFR 1926.62 and 29 CFR 1926.55.

1.06.3
Hazard Communication Program:  Establish and implement a Hazard Communication Program as required by 29 CFR 1910.1200 and 29 CFR 1926.59.

1.06.4
Procedures for container management and turn-in:

A.
Maintain an inventory of waste containers and empty containers.

B.
All containers must be labeled in accordance with the following:

1.
Each container shall be individually labeled.  Labels shall be filled out legibly with a waxed based pencil (note:  grease pencil) or other marking pen (note:  Sharpie Pen) capable of withstanding diverse climate/weather conditions (Note:  pen shall resist fading and streaking).  Ball-point pens, pencils and magic markers are not acceptable.

2.
All containers shall have one of the following acceptable labels properly filled out and in good condition displayed:

a.
LEAD PAINT ABATEMENT ACCUMULATION CONTAINER (include 

Sample Date  and Sample Number).

b.
EMPTY

3.   If a label becomes lost, worn, faded or defaced in any manner, the label shall be immediately replaced.  Paper labels exposed to adverse weather conditions should be protected with a plastic overlaying to prevent deterioration.

4.
Turn-in:  The contractor shall turn-in all HW generated on WPAFB to the 88ABW/EM representative by filling out the following blocks of the WPAFB form 1438: (form furnished by 88ABW/EM).







1.
Name – Contractor Name







2.
Building Number – Facility number where waste was generated







3.
Extension Number – Phone number where hazardous waste site manager can be 


reached to schedule pick-up







4.
Constituents – Constituents and associated percentages







5.
Process Generating Waste – How is the waste generated







6.
Container size – Volume of container







7.
Number of containers – The number of hazardous waste containers requiring pick-up







8.
Physical State – Solid / Liquid / Gas Sludge







9.
Flashpoint – Self-explanatory

1.07

SITE SPECIFIC WORK PLAN:  Include a description of each activity in which lead is emitted (e.g.; equipment used, material involved, controls in place, crew size, employee job responsibilities, operating procedures and maintenance practices), a description of the specific means to achieve compliance, air monitoring plan and date, detailed schedule for implementation of the program, work practice program, decontamination procedures, administrative control schedule and description of arrangements made among contractors and DoD personnel on multi-employer worksites. See checklist in section/para. (1.07.6)

1.07.1
Submit a detailed job-specific plan of the work procedures to be used in the removal of lead-containing paint.

A.
The plan shall include a sketch showing the location, size and details of lead control areas, 


location and details of decontamination rooms, change rooms, shower facilities, hand 


washing facilities as applicable and mechanical ventilation system.

B.
Include in the plan, eating, drinking, smoking and restroom procedures, interface of trades, 


sequencing of lead related work, collected waste water and paint debris disposal plan, air 


sampling plan, respirators, protective equipment and a detailed description of the method of containment of the operation to ensure that airborne lead concentrations of 30 micrograms per cubic meter of air are not exceeded outside of the lead control area.

C.
All collected waste water will be filtered through a 5 micron filter and then tested by TCLP.  If test proves water to be non-hazardous, water may be disposed of by way of a sanitary drain, but only after receiving approval from 88 ABW/EM or their representative.

1.07.2
Contain all solid material (used absorbent material, paint chips, removed soil, disposable tools, etc.) in 30 gallons or less open head steel shipping drums.  The Department of Transportation approved drums shall meet DOT 17C specifications and must be in good condition.

1.07.3
Prior to adding lead containing waste into drums, contractor will line drum with two six mil poly bags.

1.07.4
All drums will be maintained in a secure area approved by QAE and must have bung locks.

1.07.5
Include air sampling, training and strategy, sampling methodology, frequency, duration of sampling and qualifications of air monitoring personnel in the air sampling portion of the plan.  Obtain approval from 88 ABW/EM of the plan prior to the start of paint removal work

1.07.6
Site Specific Work Plan Checklist; Must be filled out and on-site at all times.

1.
PRECISE SITE DRAWINGS

a. The regulated area(s), show a demarcation of the enclosure

b. Hygiene facility included

c. Negative pressure system and air flow patterns shown, if applicable

d. Location, size and construction of critical barriers shown

e. All LBP locations identified and labeled to be removed 

f. Location (building and room number) and size of enclosure


2.
QUALIFICATION STATEMENTS:




a. Competent person by name and training certification




b. Air Monitoring Technician by name and certification




c. Testing laboratory success criteria




d. EPA approved landfill

3.
PERFORMANCE PROCEDURES:

a. Strategy and frequency of exposure monitoring

b. Air sampling and analytical procedures

c. Lead Abatement Plan (Method)

4.
OTHER:

a. Xerox copy of Workers Lead License

b. Employee Training Program for LBP

c. Respirator Program

d. Medical Surveillance Program

e. Emergency Procedures

f.  Proof of Insurance (certificate)

g. Laboratory Quality Control Plan

h. List, by name, employees in the Medical Surveillance Program on this

    project. 

i. List and identify projects where citations for LBP violations occurred if no violations occurred, so state.

j. Haz-Com Program

k. Safety Program  

l. RCRA Training Certification

1.08.
PERMITS AND NOTIFICATIONS:  The contractor shall be responsible for obtaining all legally required permits for demolition, removal and management of lead paint waste.  The contractor also shall be responsible to comply with notification requirements of the Ohio Department of Health as the law requires.  Send notification, if required, to the following address:  

Ohio Department of Health, Division of State Environmental Services,

P.O. Box 18

Columbus, Ohio, 43244-0118.  

A copy of notification should be forwarded to 88 ABW/EM, Attention:  LBP Program Manager.

1.09.
POST SUBMITTAL:

1.09.1
Field Test Reports:  Monitoring Results.

1.09.2
Air Monitoring:  Submit monitoring results within 96 hours after completion of lead abatement, signed by the testing employee performing the air monitoring, the laboratory employee that analyzed the sample and the CIH.

1.09.3
Records:

A.
Completed and signed Bill of Lading for all non-hazardous waste shipped from WPAFB.

B.
Submit laboratory analytical reports including chain of custody forms within 96 hours 


after completion.  Analytical reports shall be certified, dated and signed by the laboratory 


manager/director.

1.10
COORDINATION:


1.10.1
The contractor shall notify the following in writing at least three working days prior to starting any work that could disturb lead based paints or coatings.




A.
88 ABW/CECW Contract Management (Project Inspector).




B.
88 ABW/EM Office of Environmental Management (Operations Branch).


1.10.2
The names of the personnel to be notified will be given to the contractor at the pre‑construction meeting.

PART 2 – PRODUCT

2.01
MATERIALS:  All materials and manufactured units utilized in the lead paint removal process shall meet the requirements of all applicable publications (federal, state and local) including all mandatory appendices.  Materials shall also meet the recommendation of the non-mandatory appendices as though the recommendations were mandatory. An inventory of hazardous materials to be used during this project shall be submitted by completing a WPAFB Form 1414.  Additionally, Material Safety Data Sheets (MSDS) shall be submitted for each material used.  Inventories and MSDSs must be submitted to 88 ABW/EM and updated as information changes.

PART 3 - EXECUTION

3.01
REMVAL PROCEDURES:

3.01.1
All procedures shall conform to the requirements of 40 CFR 262, 29 CFR 1926.62 and all mandatory appendices and the recommendations of their non-mandatory appendices.

3.01.2
Contractor shall be responsible for setting up an appointment with 88 ABW/CECP/CECW for pre-inspections and clearances with a minimum of a 24 hour notice.  This pre-inspection is required after setup of abatement area and before removal begins.

3.01.3
Equipment:  Furnish the EM representative with two complete sets of personal protective equipment daily, as required herein, for entry into and inspection of the paint removal work within the lead controlled area.

3.01.4
Special Protective Clothing:  Furnish personnel who will be exposed to lead-contaminated dust with appropriate disposable protective whole body clothing, head covering, gloves and foot coverings.  Furnish appropriate disposable plastic or rubber gloves to protect hands.  In order to reduce the level of personal protection the contractor must have EM approval. The contractor will submit to EM by task, background information and air monitoring data for approval.

3.01.5
Rental Equipment Notification:  If rental equipment is to be used during lead-containing paint handling and disposal, notify the rental agency in writing concerning the intended use of the equipment.  Furnish a copy of the written notification to 88 ABW/EM.

3.01.6
Boundary Requirements:  Provide physical boundaries around the lead control area by roping off the area or providing curtains, portable partitions or other enclosures to ensure that airborne concentrations of lead will not reach 30 micrograms per cubic meter of air outside of the lead control area.

3.01.7
Heating, Ventilating and Air Conditioning (HVAC) Systems:  Shut down, lock out, and isolate HVAC systems that supply, exhaust, that pass through the lead control areas.  Seal intake and exhaust vents in the lead control area with 6-mil plastic sheet and tape.  Seal seams in HVAC components that pass through the lead control area.

3.01.8
Change Room, Hand Washing Facility and Shower Facilities:  Provide clean change rooms and shower facilities within the physical boundary around the designated lead control area in accordance with requirements of 29 CFR 1926.62.  Shower waste water will be filtered through a 5 Micron filter before disposal into a sanitary drain (refer to 1.07.1C.).

3.01.9
Mechanical Ventilation System, as applicable.

A.
Use adequate ventilation to control personnel exposure to lead in accordance with 29 CFR 


1926.57.

B.
Use fixed local exhaust ventilation connected to HEPA filters or other collection systems, 


approved by 88 ABW/EM.  Local exhaust ventilation systems shall be designed, 



constructed, installed and maintained in accordance with ANSI Z9.2.

C.
If air from exhaust ventilation is recirculated into the work place, the system shall have a 

HEPA filter with reliable back-up filter.  Air may be recirculated only where exhaust to 

the outside is not feasible.

3.01.10  Personnel Protection:  Personnel shall wear and use protective clothing and equipment as specified herein.  Eating, smoking or drinking is not permitted in the lead control area.  No one will be permitted in the lead control area unless they have been given appropriate training and protective equipment.

3.01.11  Warning Signs:  Provide warning signs at approaches to lead control areas.  Locate signs at such a distance that personnel may read the sign and take the necessary precautions before entering the area.  Signs shall comply with the requirements of 29 CFR 1926.62.

3.01.12  Work Procedures:  Perform removal of lead-containing paint in accordance with approved lead-containing paint removal plan.  Use procedures and equipment required to limit occupational and environmental exposure to lead when lead-containing paint is removed in accordance with 29 CFR 1926.62, except as otherwise specified herein.

3.01.13  Personnel Exiting Procedures:  Whenever personnel exit the lead-controlled area, they shall perform the following procedures and shall not leave the work place wearing any clothing or equipment worn during the work day:






A.
HEPA Vacuum themselves off, to include disposable suits.  After vacuuming disposable 

suits they will be disposed of as construction debris.






B.
Remove protective clothing (gloves, coveralls, etc.) in the decontamination room and 

place them in an approved controlled container.






C.
Wash hands and face at a minimum and shower, if applicable, per task, per 29 CFR 

1926.62.






D.
Change into clean clothes prior to leaving the physical boundary designated around the 

lead-contaminated job site.

3.01.14  Monitoring:  Monitoring of airborne concentrations of lead shall be in accordance with 29 CFR 1926.62 and as specified herein.  Air monitoring, testing and reporting shall be performed by an Air Monitoring Technician (AMT) or an Industrial Hygienist Technician (IHT).






A.
The AMT or IHT shall be on the job site monitoring the lead-containing paint removal 

task to ensure that the requirements of 29 CFR 1926.62 have been satisfied.  Should the 

contractor change work practices/methods or an employee for a lead task, the contractor 

will remonitor for that task.






B.
Take personal air monitoring samples on employees by task who are anticipated to have 

the greatest risk of exposure as determined by the competent person.






C.
Initial air monitoring is required on all projects as described in 3.01.14.  The use of 

historical data collected from LBP projects performed outside WPAFB is acceptable.  

Historical data collected from LBP projects at WPAFB may be submitted to 88 ABW/EM 

for approval.  If approved, this data may be used for the purpose of reduction of PPE.






D.
Sufficient area monitoring shall be conducted at the physical boundary to ensure 


unprotected personnel are not exposed above 30 micrograms per cubic meter.






E.
Submit results of personal air monitoring samples within 24 hours after the air samples are 

taken.  Notify the EM representative immediately of exposure to lead at or in excess of the 

action level of 30 micrograms per cubic meter of air outside of the lead control area.

1. The Competent Person shall review the sampling data collected on that day to determine if condition(s) require any further change in work methods.  Changes from approved submittal requires resubmittal and approval before implementing changes.  Removal work shall resume when approval is given by 88 ABW/EM.

2. If the outside boundary lead levels are at or exceed 30 micrograms per cubic meter of air, work shall be stopped and the contractor shall immediately correct the condition(s) causing the elevated levels and notify the Contracting Officer immediately.






F.
For outdoor operations, at least one sample on each shift shall be take








on the downwind side of the lead control area.

3.01.15  Selection:  Select paint removal processes to minimize contamination of work areas with lead-contaminated dust or other lead-contaminated debris/waste.  This paint removal process should be described in the lead-containing paint removal plan, and approved by 88 ABW/EM.

3.02
DAILY CLEANUP:  Maintain surfaces of the lead control area free of accumulations of paint chips and dust.  Restrict the spread of dust and debris; keep waste from being distributed over the work area.  Do not dry sweep or use compressed air to clean up the area.  At the 

end of each shift and when the paint removal operation has been completed, clean the area of visible lead paint contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping or wiping with water and/or tri sodium phosphate solution in water.

3.03
FINAL INSPECTION:

3.03.1
The final visual inspection will be performed by 88 ABW/EM representative.  The contractor must provide a minimum of 24 hour notice for all inspections.

3.03.2
Do not remove the lead controlled area barriers, roped-off boundary or warning signs prior to approval from 88 ABW/EM.

3.03.3
All polyethylene used on the project will be vacuumed off and wet wiped before disposal as construction debris.

3.03.4
Contractor will wet wipe all surfaces in the lead controlled removal area.  Surfaces will be dust free.  If the final visual inspection fails the contractor will reclean the area and reschedule an additional final visual inspection by 88 ABW/EM Representative.

3.04
WORK STOPPAGE:

3.04.1
The contractor shall be subject to on site inspection by a government representative who may be assisted by safety or health personnel.

3.04.2
If work is in violation of specification requirements or federal or state regulations, the Contracting Representative shall temporarily suspend work and notify the Contracting Officer who may verbally or in writing, issue a stop work order.  Standby time and expenses required to resolve the violation shall be at the contractor's expense.  Examples include but are not limited to:




A.
Improper notification




B.
Visible emissions




C.
Improper disposal




D.
Competent person not present




E.
Inadequate personal protection




F.
Deviation of the approved work plan

G. Improper hazardous waste management.
H. No Site Specific Work Plan on site or incomplete Site Specific Work Plan.

End of Section


SECTION 02091

(May 03)

OZONE DEPLETING SUBSTANCE RECOVERY

PART 1 - GENERAL

1.01
REFERENCES


A.
Work includes:



1.
Recovery of refrigerant, Halon or other ozone depleting substances (ODS's).



2.
Containment of recovered Class I ODS's within cylinders approved by the Government or within cylinders provided by the Government.  Government recovery cylinders for Class I ODS's are available through the Defense General Supply Center (DGSC) or by contacting the Office of Environmental Management (88 ABW/EM) at (937) 257-7152.  Call the DGSC Representative at (804) 279-5203 for more information.



3.
Transfer mission critical ODS’s cylinders to Base Supply, building 247, Area C through the HAZMAT Cell, 88 ABW/EMY at (937) 257-7152.  Mission critical Class I ODS's are as follows: Solvent: CFC-113, Halon: 1202, 1211, and 1301; and Refrigerant: R-11, R-12 R-114, R-500, and R-502.


4.
All refrigerant work must be performed by a “Certified Refrigerant Reclaimer using Certified Recovery or Recycling Equipment”.  For the purposes of this work, "Certified Refrigerant Reclaimer" is defined in Section 608 of the Clean Air Act as a facility that uses laboratory protocol set forth in the Air Conditioning and Refrigeration Institute (ARI) Standard 700-1988 and has obtained certification from the Section 608 Recycling Program Manager.



5.
For Class II or Class III ODS’s the contractor shall recover and transfer cylinders directly to Civil Engineer (Contact 88 CEG/CEOO (937) 257-4682 for more information).



6.
Disarmament of Halon cylinders prior to turn-in to Base Supply. 



7.
Contractor shall verify that ODS’s have been recovered from all ODS equipment before final disposal of the equipment in accordance with 40 CFR 82.156(a)(3) and all associated regulations.

1.02
REFERENCES


A.
MILSTRIP Regulation DoD 4000.25-1-M, Chapter 9.


B.
49 CFR 173.301 "Requirements for the Shipment of Compressed Gas Cylinders".


C.
Section 608 of the Clean Air Act.


D.
40 CFR Part 82 "Protection of Stratospheric Ozone; Refrigerant Recycling.


E.
Primary Defense Logistics Agency (DLA) Point of Contact (POC): Mr. Steve Minus, DGSC-RP (804) 279-5203.


F.
Primary 88 ABW/EMY POC: Mr. Michael Bushaw or Mr. Martin Nicodemus (937) 257-7152

1.03
QUALITY ASSURANCE


A.
Qualifications of Technicians/Recovery Equipment



1.
Technicians must be certified by EPA under Section 608 of the Clean Air Act.



2.
Recovery equipment must be tested by an approved EPA testing organization to ensure that it meets requirements under Section 608 of the Clean Air Act.



3.
Knowingly venting ODS's into the atmosphere is prohibited under the Clean Air Act.  Technicians releasing "de minimis" quantities of ODS's in the course of making good faith attempts to recapture, recycle or dispose of ODS's are not subject to the prohibition

1.04
SUBMITTALS


A.
Submit under provisions of Section 01300 copies of certifications and qualifications required by this section and a brief work plan detailing the procedures required to perform the work.


B.
Certification of Refrigerant Recovery Technician and Certified Recovery or Recycling Equipment.

PART 2 - PRODUCTS


A.
NOT USED

PART 3 - EXECUTION


A.
The contractor shall:



1.
Identify the pressure conditions under which the refrigerator unit or equipment was designed to operate and ensure that technicians have received the appropriate certification (i.e., Type I, Type II, Type III, and/or Universal Technician) that corresponds with the equipment from which ODS is to be recovered.



2.
Identify the appropriate type of recovery/recycle equipment and ensure that equipment rating is maintained in accordance with Section 608 of the Clean Air Act relative to:




a.
Liquid Refrigerant Recovery




b.
Vapor Refrigerant Recovery




c.
Final Recovery Vacuum




d.
Refrigerant Loss due to Non-Condensable Purging



3.
Be responsible for ensuring that refrigerant recovery is performed in compliance with all applicable regulations.



4.
Be responsible for preparing cylinders containing recovered refrigerant for shipping in accordance with all applicable regulations.



5.
Be responsible for transferring cylinders for shipment as described in Part I of this specification.



6
The contractor shall be liable for all claims, costs, losses, damages and other expenses the government may incur as a result of the contractor’s negligence or willful misconduct during the performance of this contract.

END OF SECTION

SECTION 02100

SITE PREPARATION

(3/98, METRIC)

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Layout of work to be constructed on site.


B.
Remove site concrete, asphalt pavement, soil materials and incidental items as indicated or reasonably inferable for the required construction.
1.02
QUALITY ASSURANCE


A.
Layout of Work



1.
Permanent line and permanent bench mark(s) shall be established by the contractor.



2.
The contractor shall stake out the construction, establish temporary bench marks, lines, levels, batterboards, reference points, centerlines and verify all dimensions in relation to connection with existing facilities.  The contractor shall be solely responsible for all errors in connection with this work.  The contractor shall provide elevation hubs at 30.48 meters (100 foot) intervals or less.



3.
Prior to commencement of the work the contractor shall report to the engineer any inconsistencies in the proposed lines, levels, grades, dimensions or locations.


B.
Monuments and Bench Marks



1.
All monuments, bench marks and other reference points shall be properly protected and maintained.  If any monuments, etc., are disturbed, the contractor shall immediately notify the engineer and, utilizing the services of a licensed surveyor, replace them in their original position and condition at no cost to the owner.

1.03
REMOVAL WORKMANSHIP


A.
All removals shall be done in a careful and orderly manner.  The contractor shall adhere to all governing safety standards in providing safe removal of all items.


B.
The contractor shall be responsible for the dismantling, removal, and disposition or reinstallation of existing work to be removed and the restoration of existing work to its prior condition where joining or connecting to new work or where damaged to existing has occurred during the installation of new work.


C.
All cutting, patching, fitting, and finishing of existing work shall be done as necessary to accommodate other work.  Work temporarily removed for the installation of new work shall be put back in place, or modified as the case requires.  No unfinished surface shall be left exposed but shall be finished to conform with adjacent or similar work.  Finish generally shall match that of adjacent or similar surfaces and shall include painting.


D.
Provide and place bracing or shoring as required to support structure.

1.04
TITLE TO PROPERTY


A.
Unless designated to be salvaged or reinstalled all material and equipment removed will become the contractor's property and shall be removed from Government property.  Debris shall be disposed of in accordance with all Federal, State, and local regulations on health, safety, and environmental quality.

1.05
REMOVALS


A.
Where word "remove" occurs herein and on drawings, it shall mean removal from Government controlled land unless noted otherwise.


B.
All removals necessary to accomplish the new work are to be considered part of the contract and included in its bidding, whether specified, shown on the drawings or not.  A careful inspection of the premises prior to bidding shall be made by each bidder.

1.06
CONDITION OF PREMISES


A.
Accept premises as found; remove items as specified, noted, or shown.  The Government assumes no responsibility for conditions of items on site nor continuation in condition existing as of Proposal Invitation or thereafter.

1.07
PROTECTING OF EXISTING STRUCTURES AND UTILITIES


A.
Bench Marks:  Maintain all bench marks, monuments, and other reference points; if disturbed or destroyed by contractor, replace as directed at no cost to the Government.


B.
Protection:  Protect existing buildings, streets, and structures which are to remain from damage, and repair damage by this work at no additional cost to the Government.


C.
Utility Lines:  Locations of utilities which are made known to the contractor prior to excavation, and that are indicated to be retained, as well as utility lines constructed during excavation operations, shall be protected from damage during excavating and backfilling, and if damaged, shall be repaired at no additional cost to the Government.  If utility lines that are not indicated or that the contractor is not aware of are encountered or damaged, the authorized Government representative shall be notified immediately.  When utility lines that are to be removed are encountered within the area of operations, contractor shall notify Government representative in ample time for the necessary measures to be taken to minimize interruption of the service.

1.08
SPECIAL CONDITIONS


A.
Reroute any interrupted utility service such as electrical conduit, telephone, water, etc., that may be encountered in connection with removal/repair of work stated in this contract.  Abandoned utilities will be removed as per direction of architect/engineer.

PART 2 - PRODUCTS


NONE THIS SECTION

PART 3 - EXECUTION

3.01
PREPARATION OF SITE


A.
Protection of Trees and Shrubs



1.
All existing trees and shrubs, except those whose removal is required for construction, as directed by the engineer, shall remain undisturbed.  Adequate protection shall be provided for all trunks, branches and roots of trees and shrubs designated to remain.  Trees to remain in the construction area shall be boxed, fenced or otherwise protected prior to starting the work.  Stockpiling of heavy equipment or machinery within the branch spread will not be permitted.  Branches that will interfere with the construction shall be removed in such a manner as to prevent injury to the trunk and the scars covered with an approved tree paint.


B.
Utility Relocation



1.
Where existing utilities interfere with construction, the contractor shall arrange or coordinate temporary supports or relocation.



2.
The contractor shall notify the inspector sufficiently far in advance of construction to allow for staking of the utilities and for making changes to the drawings where conflicts occur.



3.
Existing utilities for which approximate locations are known are shown on the drawings.  Existing utilities shown on the drawings should not be assumed to be precisely located.



4.
If underground utilities or structures are encountered, which are not shown on the drawings, the contractor shall notify the engineer immediately and obtain his instructions before proceeding with the work.  The contractor shall follow this same procedure if running water or underground springs are encountered.



5.
No additional compensation will be allowed for obstructions encountered in accordance with the General Requirements.



6.
Utilities that are to be abandoned, appurtenances, structures, etc., encountered during excavation shall be disposed of or removed as directed by the engineer.


C.
Topsoil Removal



1.
When the work passes through lawns, croplands, or gardens, the topsoil shall be preserved.



2.
Topsoil suitable for planting, seeding or sod beds shall be removed and shall be stored separately from other excavated materials.  Sufficient topsoil shall be removed to satisfy the requirements of all new work.  No additional allowances will be provided for acquisition of topsoil.

3.02
REMOVALS


A.
Removal of existing pavement, walks, curbs, curbs and gutters, bumper blocks, gravel, soil, etc., shall be accomplished in such a manner that the pavement, base, and portions of other installations that are to remain in place will not be damaged in any way.  Pavement, curb, sidewalk, base, and other installations that are to remain in place (which have been damaged by the contractor's operations) shall be repaired at no additional cost to the Government.


B.
Except for areas occupied by new pavements, curbs, sidewalks, etc., all areas where excavation or fill is performed and areas disturbed by the contractor's operations shall be brought to grade with topsoil, fertilized, seeded, and mulched in accordance with Section 02480
.


C.
Pavement, curb, and sidewalk removal areas shall be outlined by cutting with an approved power saw prior to removal.


D.
All excavations shall be removed to the depths required or otherwise specified, and shall comprise the removal of all damaged or deteriorated materials encountered.


E.
Excavations shall be kept free of water at all times.  Full responsibility for the diversion of drainage and dewatering of excavations during construction shall be borne by the contractor.


F.
All removals shall become the property of the contractor, unless otherwise noted.  Waste materials and debris shall be disposed of as required.

3.03
CLEARING AND GRUBBING


A.
Clearing - Clearing shall consist of the felling and satisfactory disposal of the trees and other vegetation designated for removal, including down timber, snags, brush and rubbish.  Trees, stumps, roots, brush and other vegetation in areas to be cleared shall be cut off flush with or below the original ground surfaces, except such trees or vegetation as may be indicated or directed to be left standing.  Trees large enough for marketable timber shall be cut and stacked at an approved location on the site, if not disposed immediately.  Trees designated to be left standing within the cleared areas shall be trimmed of dead branches and shall be trimmed of live branches to such heights and in such manner as indicated or directed by the engineer.  Limbs and branches to be trimmed shall be neatly cut close to the bole of the tree or branches.  Cuts thus made, may be painted with an approved tree-wound paint.  Trees and vegetation to be left standing shall be protected from damage incidental to clearing, grubbing and construction operations, by the erection of timber barriers or by such other means as the circumstances require.  Such barriers must be placed and be approved by the engineer before construction operations can proceed.  Clearing operations shall be conducted so as to prevent damage by falling trees to trees left standing, to existing structures and installations, and to those under construction so as to provide for the safety of all persons.


B.
Grubbing - Grubbing of the site shall consist of the removal and disposal of stumps, roots, and matted roots from the areas to be cleared.  This material, together with logs, and other organic or metallic debris not suitable for foundation backfill or access roads, shall be excavated and removed.  Topsoil shall be preserved as indicated in the subject paragraph.


C.
Disposal - All marketable timber shall become the property of the contractor.  Disposal of all trees, branches, snags, brush, stumps, etc., resulting from the clearing and grubbing shall be the responsibility of the contractor and shall be disposed of in accordance with all State, Federal and local regulations.  All disposal of the material will be at the contractor's expense.  All liability of any nature resulting from the disposal of the cleared and grubbed material shall be the responsibility of the contractor.

END OF SECTION

SECTION 02200

EARTHWORK

PART 1 - GENERAL

1.01
DESCRIPTION


A.
Work includes, but is not limited to the following:



1.
Excavation and backfill for foundations, pads and pavement.
1.02
APPLICABLE STANDARDS


A.
Military Standards


1.
Mil-Std-619B

Unified Soil Classification System for Roads, Airfields, 



Embankments and Foundations


B.
American Society for Testing and Materials (ASTM)



1.
C-33


Concrete Aggregates


2.
C-136


Method of Test for Sieve or Screen 






Analysis of Fine and Coarse Aggregates



3.
D-448


Standard Size of Coarse Aggregate for 






Highway Construction



4.
D-1556

Standard Method of Test for Density of 






Soil in Place by the Sand-Cone Methods


5.
D-1557

Methods of Test for Moisture Density Relations 






of Soils Using a 10-Pound Hammer and 18-Inch 






Drop

PART 2 - PRODUCTS

2.01
MATERIALS


A.
Select fill materials shall meet the requirements of ASTM D 448 Gradation 7 for Gravel Backfill, or be an approved well-graded fill material, of 3/4-inch maximum size.


B.
Satisfactory fill material shall include materials classified in Mil-Std-619 as GW, GP, SW, SP, SM, GM, GC, and SC, with the addition that maximum particle size shall not exceed 2 inches in any dimension.


C.
Unsatisfactory fill material shall include materials classified in Mil-Std-619 as PT, OH, CH, MH, OL, CL, and ML; however, materials of any classification that are determined by the engineer as too wet or too soft for providing a stable subgrade or stable foundation for structures and pavements will be classified as "unsatisfactory".


D.
Cohesionless and cohesive materials:  Cohesionless materials include gravels (GW), gravel-sand mixtures (GP), sands (SW), and gravelly sands (SP).  Cohesive materials include clayey and silty gravels (GC), gravel-silt mixtures (GM), clayey (SC) and silty (SM) sands, sand-clay mixtures (CL), clays (CL), silts (ML, OL, MH), and very fine sands.

2.02
USE OF EXCAVATED MATERIAL


A.
Excavated material classified as satisfactory or approved by the engineer may be used as needed for fill.

PART 3 - EXECUTION

3.01
STRUCTURE AND TRENCH EXCAVATION


A.
Structural Excavation



1.
All excavation shall be completed to the specified elevations and to sufficient length and width to include allowance for forms, bracing and supports.  Excavation shall be by open cut except for short sections of trench which may be tunneled if pipe can be safely and properly installed, backfilled and compacted.  In areas to receive concrete for foundations the bottom of excavation shall be left undisturbed and excavated to final grade just before the concrete is placed.



2.
Excavation shall be performed so that the site and surrounding areas will continually and effectively drain.  Water shall not be permitted to accumulate in the excavation.  The excavation shall be drained by pumping or other satisfactory methods to prevent softening of the foundation bottom, undercutting of footings, or other actions detrimental to proper construction procedures and shall be discharged at a safe distance from the excavation.



3.
Store excavated materials suitable for backfill a sufficient distance from banks of trenches to prevent slides or cave-ins, and on one side of trenches to permit ready access to and use of existing fire alarm boxes, fire hydrants, valves, manholes and other utility system appurtenances.  Contractor is responsible to remove all excavated material not required or satisfactory for backfill from the jobsite and disposed of outside the limits of Government controlled land.


B.
Trench Excavations



1.
Trench excavation shall be coordinated with the authorized Government representative to avoid open trenches for prolonged periods.



2.
Trench bottoms shall be accurately graded and provide uniform bearing and support along the entire length of pipe.  The grade and shape of trench bottoms shall provide the class bedding foundation specified in paragraph 3.09 of this specification.



3.
Trench width at and below the top of the pipe shall be such as to provide adequate space for proper placement and jointing of the pipe, but not to exceed 24 inches wider than pipe diameter.  Trench above the top of the pipe shall be as wide as necessary for sheeting and bracing and banks shall be as nearly vertical as practical.


C.
Excavating for Appurtenances:  Excavating for manholes, and similar structures shall be sufficient to leave at least 18 inches in the clear between their outer surfaces and the embankment or shoring which may be used.  Whenever unstable soil that is incapable of supporting the structure is encountered in the bottom of the excavation, such soil shall be removed to the depth necessary to obtain design bearing.  Unauthorized overdepths or overdepths in wet or otherwise unstable soil shall be filled with SATISFACTORY backfill material or concrete as directed.  Unauthorized overdepths shall be the responsibility of the contractor.

3.02
CLASSIFICATION


A.
All excavation shall be classified as common excavation defined as the excavation of all materials that can be excavated transported, and unloaded by the use of heavy equipment or that can be excavated and dumped into place or loaded into hauling equipment by means of excavators having a rated capacity of one cubic yard and equipped with attachments, (such as shovel, bucket, backhoe, dragline or clam shell), appropriate to the character of the material and the site conditions.


B.
If hard material is encountered, the provisions of the contract respecting an adjustment for changed conditions shall apply subject to the requirements of notification being given.  Hard material shall be defined as solid rock, firmly cemented unstratified masses or conglomerate deposits possessing the characteristics of solid rock not ordinarily removed without systematic drilling and blasting, and any boulder, masonry, or concrete(except pavement) exceeding 1 cubic yard in volume.


C.
The presence of isolated boulders or rock fragments larger than one cubic yard in size will not in itself be sufficient cause to change the classification of the surrounding material.


D.
Work shall be performed in accordance with current industry safety requirements.

3.03
OVEREXCAVATION


A.
Unsatisfactory material found in excavated areas shall be removed to the depth required and backfilled with approved material before placing conduit, appurtenances, or granular base.  Authorized overexcavation shall be considered as "changed site conditions".  Unauthorized overexcavation shall be the responsibility of the contractor.


B.
Excavation in rock beyond the specified lines and grades shall be corrected by filling the resulting voids with Portland cement concrete made of materials and mix proportions approved by the engineer.  Concrete that will be exposed to the atmosphere when construction is completed shall contain not less than 5 sacks of cement per cubic yard of concrete.  Concrete that will be permanently covered shall contain not less than 4-1/2 sacks of cement per cubic yard.  The concrete shall be placed and cured as specified by the engineer.


C.
Excavation in earth beyond the specified lines and grades shall be corrected by filling the resulting voids with approved compacted earth fill, except that, if the earth is to become the subgrade for riprap, rock fill, sand, or gravel bedding, or drain fill, the voids may be filled with material conforming to the specifications for the riprap, rock fill, bedding, or drain fill.


D.
In areas to receive concrete foundations the overexcavated area caused by the removal of unsatisfactory materials shall be filled with concrete at the same time the foundation is placed.


E.
In trenches, excavation overdepths in unstable soil and unauthorized overdepths shall be backfilled to grade with compacted SELECT backfill material or SATISFACTORY material as approved.

3.04
BRACING AND SHORING


A.
Excavated surfaces too steep or too close to adjacent utilities to be safe and stable if unsupported shall be supported as necessary to safeguard the work and workmen, to prevent sliding or settling of the adjacent ground, and to avoid damaging existing improvements.  The contractor shall furnish, place and subsequently remove such supporting installations in conformance with the requirements of current industry safety standards.  Where damage is likely to result from withdrawing supporting installations they shall be left in place and the contract price will be adjusted accordingly.


B.
The contractor may, with the engineer's prior approval, leave in place, to be embedded in the backfill of the excavation, any and all sheeting, bracing and shoring for the purpose of preventing injury to persons or property, whether public or private.  However, no sheeting and bracing which is within 3 feet of the ground or pavement surface may be left in place.  No compensation shall be allowed for sheeting left in place except as noted in the following paragraph.


C.
The engineer may direct in writing that sheeting and bracing be left in trenches or cut off at any specified elevation.


D.
All sheeting and bracing not left in shall be removed in such manner as to avoid endangering the piping, structures, utilities or property, whether public or private.  All voids left by the withdrawal of sheeting shall be immediately filled and compacted.


E.
The right of the engineer to order sheeting and bracing left in place shall not be construed as creating an obligation on his part to issue such orders; and failure to exercise this right shall not relieve the contractor from total liability for damages to persons or property, resulting from the failure of the contractor to leave in place sufficient sheeting and bracing to prevent any caving or moving of the ground adjacent to the excavation.

3.05
PROTECTION OR REMOVAL OF UTILITY LINES


A.
It shall be the responsibility of the contractor with assistance from base personnel to locate all existing utility lines in the field before starting excavation of any kind.  These existing lines as well as new work shall be protected during excavation, installation of new work and backfilling operations, and if damaged shall be repaired at no additional cost to the Government.  For any active utility encountered and inadvertently damaged the contractor shall immediately notify the contracting officer, then take necessary action to keep the utility in continuous operation while making an approved repair.


B.
Where the exact location and elevation of existing utilities is critical to the completion of the work the contractor shall dig test holes to determine the location and elevation.


C.
General:  The contractor's attention is directed to SECTIONS 01010 and 01015 for further requirements for protection of existing items.

3.06
SURFACE REMOVALS


A.
Removal of existing pavement, curb, sidewalks, base, gravel, soil, including all steel reinforcement contained within, as shown on the drawings shall be accomplished in such a manner that the pavement, base and portions of other installation, that are to remain in place, will not be damaged in any way.  Pavement, curb, sidewalk, base, and other installations that are to remain in place, which have been damaged by the contractor's operations, shall be repaired by the contractor at no cost to the Government.


B.
Where it is necessary to cut existing pavement, curbs and gutters, and sidewalks, contractor shall saw cut each with an approved power saw, making neat, parallel, straight lines, prior to any removal.  Cut shall be made at least one foot wider than trench width on each side of the trench and at least 2 inches deep for asphalt pavement and to the nearest joint (minimum 1 foot) on each side of the trench and full depth for concrete surfaces.


C.
For all pavement cuts a temporary road surface of steel bridging, gravel, or crushed stone shall be used as approved.  Traffic must be maintained at all times unless approved otherwise and the street shall be fully opened to traffic as quickly as possible.


D.
The maximum time for temporary road cuts is five (5) working days.  If the time frame for temporary pavement repair exceeds 5 working days, gravel or crushed stone will not be used.  When gravel or crushed stone is used and exceeds the 5 day maximum, the contractor shall immediately complete final pavement construction or install temporary asphalt patching or steel bridging, at no additional cost to the Government.


E.
Where installation/replacement of road cuts is required and not specified or shown, the contractor shall match x-section as original, using the same materials or better, as determined by the project engineer.  No pavement shall be replaced until trench has been backfilled as specified.  Temporary materials shall be completely removed and disposed of when permanent pavement is replaced.

3.07
MISCELLANEOUS REMOVALS


A.
Where necessary, trees, shrubs, bumper blocks, fences, and other miscellaneous items shall be removed, preserved, and replaced in kind.


B.
Where removal is not necessary such items shall be protected from damage.

3.08
BACKFILL GENERAL


A.
Definitions



1.
Bedding is defined as the shaped and tamped material which supports piping.



2.
Cover is defined as the compacted material which protects and covers piping, and which extends from the top of bedding material to a point one foot above the top of the pipe.



3.
Final backfill, as specified hereinafter, is defined as the material extending above the top of the pipe covering.



4.
All buried piping shall be continuously bedded and covered except where concrete encasement, concrete cradles, or boring and jacking are indicated.  The following bedding and cover requirements hereinafter specified are minimum requirements unless otherwise indicated on the drawings.


B.
Backfilling shall not begin until construction below finish grade has been approved, underground utilities systems have been inspected, tested, and approved, forms removed, and the excavation cleaned of trash and debris.  Backfill shall not be placed in wet or frozen areas nor shall snow, ice, or frozen material be incorporated in the fill.


C.
Backfill shall be placed in approximately horizontal layers.  Each layer shall be fully compacted before placing subsequent layers.  The thickness of each layer after compaction shall not exceed the maximum thickness specified.  Thickness and compaction requirements for all backfill shall be as specified in paragraphs 3.09 and 3.10 below.


D.
Adjacent to structures, backfill shall be placed in a manner which will prevent damage to the structures and will allow the structures to assume the loads from the fill gradually and uniformly.  The height of the fill adjacent to a structure shall be increased at approximately the same rate on all sides of the structure.  Backfill shall not be placed against foundation walls prior to seven days after completion of the walls.  Heavy equipment for spreading and compacting backfill shall not be operated closer to foundation or retaining wall than a distance equal to the height of backfill above the top of footing.  The area remaining shall be compacted in layers not more than 4 inches in compacted thickness with power-driven hand tampers suitable for the material being compacted.

3.09
INITIAL BACKFILL


A.
Bedding



1.
Bedding support shall consist of overexcavation of the trench bottom and refilling to proper grade with a minimum of 4 inches or 1/4 the diameter of the pipe, whichever is greater, of tamped sand, pit run gravel, or granular material of 3/4-inch maximum size, subject to approval of the engineer.



2.
All material shall be placed in 6-inch maximum thickness layers, compacted depth.  Care shall be taken to insure elimination of voids and complete compaction of material especially along the sides of the pipe.  The contractor shall use shovel-slicing or other means to insure this requirement is met.  Backfill shall be brought up evenly on both sides of the pipe.  All initial backfill material shall be compacted to 95% of maximum density.



3.
Following placement of pipe and inspection of joints, tamped bedding material shall be continued upward for the full width of the trench to the following levels:

PIPE DIAMETER


LEVEL




Greater than 30 inches

So at least the lower 1/4 of the pipe circumference is





uniformly supported.

18 inches to 30 inches

To the horizontal centerline of the pipe.

Less than 18 inches


To 1 foot above the top of the pipe (combined





bedding and cover).


B.
Cover



1.
After completion of bedding and preliminary approval of piping and/or testing, the pipe shall be covered to a point one foot above the top of the pipe for the full trench width.  Cover material shall be satisfactory or select material free of clay lumps, large stones and rocks, and debris.  For pipe less than 18 inches diameter, cover has been provided under bedding above.



2.
All cover materials shall be carefully deposited in 6-inch layers to avoid damage to the pipe and shall be compacted to 95% of maximum density.  The cover material shall be deposited simultaneously on both sides of the pipe.

3.10
FINAL BACKFILL


A.
General:  This shall consist of backfilling remainder of trench above initial backfill material previously provided.  Backfilling shall be coordinated with testing of utilities.  Where damage is likely to result from withdrawing sheeting, it shall be left in place and contract price will be adjusted accordingly.  Trenches shall be carefully backfilled with the materials required below and deposited in maximum layer thickness also specified below, and shall be thoroughly and carefully rammed until the trench is filled to the required grade shown.  Care shall be taken not to damage pipe or special coatings on pipe.  Trenches and excavation pits improperly backfilled or where settlement occurs, shall be reopened to the depth required to obtain the specified compaction, then refilled and compacted with the surface restored to the required grade and compaction.


B.
Under Streets:  Backfill for trenches across streets or other areas to be paved above bedding materials previously provided shall be satisfactory or sand backfill material in 9-inch maximum layers and each layer shall be moistened and compacted to 90% of the maximum density obtained at optimum moisture as determined by ASTM D 1557 and measured by ASTM D 1556 for cohesive soils.  Similarly, backfill with a cohesionless soil shall be compacted to 95% of the maximum density.  Backfill shall be accomplished in such a manner as to permit the rolling and compaction of the filled trench with the adjoining material to provide the required bearing value, so that paving of the area can proceed immediately after backfilling is complete.  Backfilled surface shall be rough graded to receive the specified depth of base and pavement.


C.
Seeded Areas:  Backfill for trenches in seeded or turf areas, shall be as specified above for "under streets" except compaction shall be a minimum of 80% of the maximum density for cohesive soils and a minimum of 85% of the maximum density for cohesionless soils.  Backfilled surfaces shall be rough graded to receive 4 inches of topsoil fill.


D.
At Appurtenances:  At manholes and similar structures, all forms, trash and debris shall be removed prior to backfill.  Approved backfill materials shall be placed symmetrically on all sides in 9-inch loose depth maximum layers.  Each layer shall be moistened if necessary and compacted with mechanical or hand tampers, care being taken to not injure the structure by excessive tamping.  Materials and density shall be as previously specified for trenches depending upon location of the structure.

3.11
BACKFILL FOR UTILITY LINES


A.
All utility lines uncovered during the excavation shall be encased with select material as follows:  6 inches below the utility, 8 inches beyond the sides and 12 inches above the top.


B.
Where new lines cross existing utilities the backfill for each shall be carefully compacted to insure proper support of each.

3.12
CONTROL OF MOISTURE CONTENT


A.
During placement and compaction of fill, the moisture content of the materials being placed shall be maintained within the specified range.


B.
The application of water to the fill materials shall be accomplished at the borrow areas insofar as practicable.  Water may be applied by sprinkling the materials after placement if necessary.  Uniform moisture distribution shall be obtained by discing, blading, or other approved methods prior to compaction of the layer.


C.
Material that is too wet when deposited shall either be removed or be dried to the specified moisture content prior to compaction.


D.
If the top surface of the preceding layer of compacted fill or a foundation or abutment surface in the zone of contact with the fill becomes too dry to permit suitable bond, it shall be scarified and moistened by sprinkling to an acceptable moisture content prior to placement of the next layer of fill.

3.13
COMPACTION RESTRICTIONS


A.
The passage of heavy equipment will not be permitted unless otherwise approved by the engineer:  (1) over encased conduits or conduits with collars prior to seven days after placement of concrete; or  (2) over any type of conduit until backfill has been placed above the top surface of the structure to a height equal to one-half the clear span width of the structure or pipe, or 2 feet, whichever is greater.

3.14
REMOVAL AND PLACEMENT OF DEFECTIVE FILL


A.
Fill placed at densities lower than the specified minimum density or at moisture contents outside the specified acceptable range of moisture content or otherwise not conforming to the requirements of the specifications shall be reworked to meet the requirements or removed and replaced by acceptable fill.  The replacement fill and the foundation, abutment and fill surfaces upon which it is placed shall conform to all requirements of this specification for foundation preparation, approval, placement moisture control, and compaction.


B.
Density values listed in this section shall be the percent of the modified Proctor maximum density obtained at optimum moisture content as determined by ASTM D-1557 and measured by ASTM D-1556.

END OF SECTION

SECTION 02221

EXCAVATION, BEDDING, AND BACKFILLING

(9/97)

PART 1 - GENERAL

1.01
DESCRIPTION


A.
Work includes, but is not limited to, the following:



1.
Excavation, bedding and backfilling for buried pipe and conduit.
1.02
APPLICABLE PUBLICATIONS


A.
The following publications of the issue in effect on the date of the Invitation for Bid/Request for Proposal form a part of this specification.



American Society for Testing and Materials (ASTM)




D 422

Particle-Size Analysis of Soils




D 1556
Density and Unit Weight of Soil In Place by the Sand-Cone 






Method




D 1557
Laboratory Compaction Characteristics of Soil Using Modified 






Effort  (56,000 ft-lbf/cu. ft.)




D 2487
Classification of Soils for Engineering Purposes (Unified Soil 







Classification System)




D 2922
Density of Soil and Soil Aggregate In Place by Nuclear Methods 






(Shallow Depth)




D 3017
Water Content of Soil and Rock In Place by Nuclear Methods 






(Shallow Depth)

1.03
SUBMITTALS


A.
Copies of all laboratory and field test reports shall be submitted within 24 hours of the completion of the test.

PART 2 - PRODUCTS

2.01
MATERIALS


A.
Select granular materials shall consist of well graded sand, gravel, crushed gravel, crushed stone, or crushed slag composed of hard, tough, and durable particles, and shall contain not more than 10 percent by weight of material passing a No. 200 sieve and no less than 95 percent by weight passing the 1 inch sieve.  The maximum allowable aggregate size shall be ¾ inch or the maximum size recommended by the pipe manufacturer, whichever is smaller.


B.
Satisfactory fill material shall consist of materials classified by ASTM D 2487 as GW, GP, SW, SP, SM, GM, GC, and SC, with the addition that maximum particle size shall not exceed 2 inches in any dimension.


C.
Unsatisfactory fill material shall include materials classified by ASTM D 2487 as PT, OH, CH, MH, OL, CL, and ML; however, materials of any classification that are determined by the engineer as too wet or too soft for providing a stable subgrade or stable foundation for structures and pavements will be classified as "unsatisfactory".


D.
Cohesionless and cohesive materials:  Cohesionless materials shall include materials classified in ASTM D 2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM will be identified as cohesionless only when the fines are nonplastic.


E.
Plastic marking tape shall be acid and alkali-resistant polyethylene film, 6 inches wide with minimum thickness of 0.004 inch.  Tape shall have a minimum strength of 1750 psi lengthwise and 1500 psi crosswise.  The tape shall be manufactured with integral wires, foil backing or other means to enable detection by a metal detector when the tape is buried up to 3 feet deep.  The tape shall be of a type specifically manufactured for marking and locating underground utilities.  The metallic core of the tape shall be encased in a protective jacket or provided with other means to protect it from corrosion.  Tape color shall be as specified in Table 1 and shall bear a continuous printed inscription describing the specific utility.

Table 1.  Tape Color




Red:


Electric




Yellow:

Gas, Oil, Dangerous Materials




Orange:

Telephone, Telegraph, Television, Police, and Fire 







Communications




Blue:


Water Systems




Green:


Sewer Systems

2.02
USE OF EXCAVATED MATERIAL


A.
Excavated material classified as satisfactory or approved by the engineer may be used as needed for backfill.

PART 3 - EXECUTION

3.01
PREPARATION


A.
Construction



1.
Provide suitable temporary drainage channels for any water that may flow along or across the site of the work.  Natural watercourses shall not be obstructed.



2.
Provide barricades, warning lights, and other protective devices at all excavations in accordance with General Requirements, and all Federal, State, and local ordinances.



3.
All excavated materials shall be piled in a manner that will not endanger the work or workmen.



4.
Sidewalks, roads, streets, pavements, and gutters shall not be blocked or obstructed by excavated materials, except as authorized by the engineer in which case adequate temporary provisions must be made for satisfactory temporary passage of pedestrians and vehicles.  As a minimum, contractor shall conduct his operation in a manner to maintain one-way traffic at all times.  Banks shall be trimmed to minimize inconvenience to public travel or to tenants occupying adjoining property.



5.
Where necessary to place excavated material adjacent to buildings, erect barriers to keep earth at least 4 feet from such buildings.  Earth deposited on lawns shall be carefully removed to preserve the turf.  All disturbed areas, i.e., lawns, parks, parkways, recreation areas, etc. and all shade trees, shrubs, etc., shall be protected.



6.
Prior to excavating in grassed areas, all topsoil shall be stripped to a maximum depth of 6 inches and stockpiled.  After backfilling, replace topsoil to match original ground surface adding any additional topsoil as required.



7.
If underground utilities and/or structures not shown on the drawings are encountered, notify the contracting officer immediately and do not proceed until instructions are obtained.  Notify the contracting officer if springs or running water are encountered.



8.
Where obstructions not shown on the drawings are encountered, and interfere to such an extent that an alteration of the plan is required, the contracting officer shall have authority to change the plan and order a deviation from established line and grade or, arrange with the owner(s) (of the obstructions) for their removal, relocation, or reconstruction if necessary.



9.
When the exact location and elevation of existing utilities is critical to the completion of the work the contractor shall dig test holes to determine the location and elevation.



10.
Hydrants under pressure, valve pit covers, valve boxes, curb stop boxes, fire, and police call boxes, or other utility controls shall be left unobstructed and accessible throughout the work.


B.
Removals



1.
Removal of existing pavement, curb, sidewalks, base, gravel, soil, including all steel reinforcement contained within, shall be accomplished in such a manner that the pavement, base and portions of other installation, that are to remain in place, will not be damaged in any way.  Pavement, curb, sidewalk, base, and other installations that are to remain in place, which have been damaged by the contractor's operations, shall be repaired by the contractor at no cost to the Government.



2.
Where it is necessary to cut existing pavement, curbs and gutters, and sidewalks, contractor shall saw cut each with an approved power saw, making neat, parallel, straight lines prior to any removal.  For asphalt pavement cut shall be made at least 1 foot wider than trench width on each side of the trench and at least 2 inches deep.  For concrete surfaces, cut shall be made for the full depth and extend to the nearest joint (minimum 1 foot) on each side of the trench.



3.
For all pavement cuts a temporary road surface of steel bridging, gravel, or crushed stone shall be used as approved.  The temporary road cut will be filled with crushed stone and compacted.  Steel plates may be used as a temporary cover in lieu of the crushed stone.  After five (5) days the road cut must be completely reconstructed per final plans and specifications.  Deviation from this requirement can be waived by the contracting officer if construction requirements warrant.  This decision, however, rest with the contracting officer.  Traffic must be maintained at all times unless approved.



4.
Where installation/replacement of road cuts is required and not specified or shown, the contractor shall match x-section as original, using the same materials or better, as determined by the contracting officer.  No pavement shall be replaced until trench has been backfilled as specified.  Temporary materials shall be completely removed and disposed of when permanent pavement is replaced.



5.
Where necessary trees, shrubs, bumper blocks, fences, signs and other miscellaneous items shall be removed, preserved, and reinstalled in kind.  When removal is not necessary such items shall be protected from damage.


C.
Bracing, Sheeting, and Shoring



1.
The contractor shall furnish, install, and maintain, without additional compensation, sheeting, bracing and shoring required to support the side of the excavation and to prevent any movement which may damage adjacent pavements or structures, damage or delay the work, or endanger life and health.  Voids outside the sheeting shall be immediately filled and compacted.



2.
Sheeting, where required, shall be driven below the bottom of excavation so the lowest set of wales and struts are above the bottom of the excavation to allow necessary working room.



3.
The contractor may, with the engineer's prior approval, leave in place, to be embedded in the backfill of the excavation, any and all sheeting, bracing, and shoring for the purpose of preventing injury to persons or property, whether public or private.  However, no sheeting and bracing which is within 3 feet of the ground or pavement surface may be left in place.  No compensation shall be allowed for sheeting left in place except as noted in the following paragraph.



4.
The contracting officer may direct in writing that sheeting and bracing be left in place or cut off at any specified elevation.



5.
All sheeting and bracing not left in place shall be removed in such manner as to avoid endangering the piping, structures, utilities or property, whether public or private.  All voids left by the withdrawal of sheeting shall be immediately filled and compacted.



6.
The right of the engineer to order sheeting and bracing left in place shall not be construed as creating an obligation on his part to issue such orders; and failure to exercise this right shall not relieve the contractor from total liability for damages to persons or property, resulting from the failure of the contractor to leave in place sufficient sheeting and bracing to prevent any caving or moving of the ground adjacent to the excavation.


D.
Dewatering and Drainage



1.
At all times during construction the contractor shall keep excavations free from standing water.  Sumps, if required, shall be located outside of load bearing areas so the bearing surfaces will not be disturbed.



2.
Dewatering equipment shall be used as necessary to insure adequate dewatering of excavations.



3.
The dewatering system shall take into consideration both the construction procedures and the depth of the excavation relative to the ground water level.  The contractor is solely responsible for the design, installation, and operation of dewatering systems and their safety and conformity with all applicable Federal, State, and local codes and regulations.



4.
Water pumped from the excavation shall be discharged to prevent reentry into the excavation being dewatered.  Water containing silt in suspension or any contaminants shall not be pumped into sewer lines or adjacent streams.

3.02
EXCAVATING


A.
Classification



1.
Common Excavation:




a.
All excavation shall be classified as common excavation defined as the excavation of all materials that can be excavated, transported, and unloaded by the use of heavy equipment or that can be excavated and dumped into place or loaded onto hauling equipment by means of excavators having a rated capacity of one cubic yard and equipped with attachments, (such as shovel, bucket, backhoe, dragline or clam shell), appropriate to the character of the material and the site conditions.




b.
If hard material is encountered, the provisions of the contract respecting an adjustment for changed conditions shall apply subject to the requirements of notification there under being given.  Hard material shall be defined as solid rock, firmly cemented unstratified masses or conglomerate deposits possessing the characteristics of solid rock not ordinarily removed without systematic drilling and blasting, and any boulder, masonry, or concrete (except pavement) exceeding 1 cubic yard in volume.




c.
The presence of isolated boulders or rock fragments larger than one cubic yard in size will not in itself be sufficient cause to change the classification of the surrounding material.


B.
Excavation



1.
Excavation of trenches shall not advance more than 200 feet ahead of the completed utility installation except as approved by the engineer and in no case shall the excavation extend beyond that which can be completed by the end of the workday.



2.
Excavation in close proximity to existing utilities shall be performed in a manner to prevent damage.  Hand methods of excavation shall be employed at locations shown on the drawings or as directed by the engineer.



3.
All excavations shall be made by open cut unless otherwise indicated.  Trenches shall be of the necessary width for proper laying of utility and banks shall be as nearly vertical as practical.  Bottoms shall be accurately graded to provide uniform bearing and support for each section of utility on the bedding foundation at every point along its entire length.



4.
Width of the trench at and below the top of all nonencased utilities shall be 18-24 inches greater than the outside diameter so a clear space of 9-12 inches is provided along each side of the utility.  Width of the trench above that level shall be as wide as necessary for sheeting and bracing and proper performance of the work.



5.
Width of the trench at and below the top of all encased utilities shall be such that the encasement is poured against the trench wall.  Width of the trench above that level shall be as wide as necessary for sheeting and bracing and proper performance of the work.



6.
Excavation for structures shall be sufficient to leave at least 18 inches in the clear between their outer surfaces and the embankment or shoring which may be used.

3.03
STABILIZATION


A.
If portions of the bottom of excavations consist of material found to be unstable, or to include ashes, cinders, refuse, vegetable, or other organic material or large pieces or fragments of inorganic material to such a degree that, in the opinion of the engineer, it cannot adequately support the utility or structure, the bottom shall be overexcavated and stabilized with approved granular stabilization material.  Depth of stabilization shall be as directed by the engineer.


B.
In all areas where the bottom of the excavation is overexcavated 4 inches or more, either for stabilization or by accident, the bottom shall be compacted by approved mechanical means to at least 85% of the Modified Proctor ASTM D-1557 maximum density value.  Overexcavation exceeding 12 inches shall be compacted to at least 95% maximum density value.  Where the utility runs under roads or other structures, the minimum densities for the overexcavated area shall not be less than the backfill requirements stipulated hereinafter.


C.
Authorized overexcavation shall be considered as "changed site conditions".  Unauthorized overexcavation shall be the responsibility of the contractor.

3.04
BACKFILLING


A.
General



1.
Bedding is defined as the shaped and tamped material which supports the utility or structure.  Bedding will not be required for encased utilities.



2.
Cover is defined as the compacted material which protects and covers the utility, and which extends from the top of bedding material to a point one foot above the top of the utility, or for encased utilities from the top of the encasement to a point one foot above the top of the encasement.



3.
Final backfill, as specified hereinafter, is defined as the material extending above the top of the utility covering.



4.
All buried utilities shall be continuously bedded and covered except where concrete encasement, concrete cradles, or boring and jacking are indicated.  The following bedding and cover requirements hereinafter specified are minimum requirements unless otherwise indicated on the drawings.


B.
Bedding



1.
Bedding support for utilities shall consist of overexcavation of the trench bottom and refilling to proper grade with a minimum of 4 inches or 1/4 the diameter of the utilities, whichever is greater, of select material.



2.
Bedding support for precast structures shall consist of overexcavation of the bottom of the excavation and refilling to proper grade with a minimum of 6 inches of select material.



3.
Bedding material shall be compacted to 95% of the Modified Proctor ASTM D-1557 maximum density value.



4.
Following placement of utility and inspection of joints, tamped bedding material shall be continued upward for the full width of the trench to the following levels:


PIPE DIAMETER


LEVEL




Greater than 30 inches
So at least the lower 1/4 of the utility circumference is 


uniformly supported



18 inches to 30 inches
To the horizontal centerline of the utility


Less than 18 inches

To 1 foot above the top of the utility (combined bedding 


and cover)


C.
Cover



1.
After completion of bedding and preliminary approval of piping and/or testing, the utility shall be covered to a point one foot above the top of the utility for the full trench width.  Cover material shall be selected or satisfactory material.  For utilities less than 18 inches diameter, cover has been provided under bedding above.



2.
For encased utilities cover shall be select material.  Cover material shall not be deposited until concrete encasement has been allowed to cure for a minimum of 48 hours.



3.
All cover materials shall be carefully deposited in 6-inch layers to avoid damage to the pipe and shall be compacted to 95% of Modified Proctor Density (ASTM D-1557).  The cover material shall be deposited simultaneously on both sides of the pipe.


D.
Final Backfill



1.
After bedding and cover have been placed to a level 1 foot above the top of the utility, backfilling procedures shall be in accordance with the schedule hereinafter specified.



2.
Place fills in compacted lift thicknesses indicated and compact to a density not less than the following percentage of maximum density, determined by the Modified Proctor test, ASTM D-1557:






BACKFILL

LIFT
COMPACTION

SURFACE FEATURES

METHOD

(INCHES)
PERCENT


Undeveloped and unimproved
1
-
85

areas, parks

Lawns, boulevards, landscaped
2
8
85

areas, unpaved parkway strips,

drives and alleys

Aggregate surfaced streets,

3
6
95

alleys, driveways, parking

areas, nonrigid bituminous

paving including "oil and 

chip" and class A-Series bituminous

treatments for streets, alleys,

driveways and parking areas

Adjacent to foundations,

4
6
95

utilities, etc.



3.
Backfill methods are defined as follows:




Method 1 - From the top of the utility cover to the surface of the ground, backfill consisting of 


previously excavated soil free of frozen material and large boulders may be deposited by 


dragline, bulldozer, or other suitable equipment.  Depositing in layers or tamping will not be 


required.  Sufficient surplus excavated material shall be neatly rounded over the trench to 


compensate for settlement.




Method 2 - Satisfactory backfill shall be deposited in lifts and compacted by tamping.  Where 


required provide for aggregate base for paving or for topsoil for seeding and sodding.




Method 3 - Backfilling shall consist of using Method 2 with the additional requirements of 6-


inch lift and 95 percent compaction.




Method 4 - Backfilling shall consist of using Method 3 in the area of influence under the 


footing or utility, and above the level to the surface using the backfill method required by the 


surface features.



4.
Influence area shall be considered the area within lines sloped downward at 45 degrees from the outer edges of paving, foundations, and utility lines.



5.
Provide vibratory compaction for bedding and mechanical compaction of backfill, unless otherwise approved.


E.
Backfill for Utility Lines



1.
All utility lines uncovered during the excavation shall be encased with select material as follows:  6 inches below the utility, 8 inches beyond the sides and 12 inches above the top.



2.
Where new lines cross existing utilities the backfill for each shall be carefully compacted to insure proper support of each.


F.
Warning tape shall be installed directly above the new utility, at a depth of 18 inches below finished grade unless otherwise shown.

3.05
TESTING


A.
Testing shall be the responsibility of the Contractor and shall be performed at no additional cost to the Government.  Tests shall be performed by an approved commercial laboratory.


B.
Testing of Backfill materials:  Characteristics of backfill materials shall be determined in accordance with particle size analysis of soils , ASTM D 422, and moisture-density relations of soils, ASTM D 1557.  A minimum of one particle size analysis and one moisture-density relation test shall be performed on each different type of material used for bedding and backfill.

C.
 Field Density Tests:  Tests shall be performed in sufficient numbers to ensure that the specified density is being obtained.  A minimum of one field density test per lift of backfill for every 100 feet of installation shall be performed.  A minimum of one field density test per lift of backfill for every street/road crossing shall be performed.  One moisture-density relationship shall be determined for every 1500 CY of materials used.  Field in-place density shall be determined in accordance with ASTM D 2922.  When ASTM D 2922 is used, the calibration curves shall be checked and adjusted using the sand cone method as described in paragraph Calibration of the ASTM publication.  ASTM D 2922 results in a wet unit weight of soil and when using this method, ASTM D 3017 shall be used to determine the moisture content of the soil.  The calibration furnished with the moisture gauges shall be checked along with density calibration checks as described in ASTM D 3017.  The calibration checks of both the density and moisture gauges shall be made at the beginning of a job, on each different type material encountered, at intervals as directed by the Contracting Officer.  Copies of calibration curves, results of calibration tests, and field and laboratory density tests shall be furnished to the Contracting Officer.  Trenches improperly compacted shall be reopened to the depth directed, then refilled and compacted to the density specified at no additional cost to the Government.

3.06
DISPLACEMENT OF SEWERS


A.
After other required tests have been performed and the trench backfill compacted to at least 2 feet above the top of the pipe, the pipe shall be inspected to determine whether significant displacement has occurred.  This inspection shall be conducted in the presence of the Government Inspector.  Pipe sizes larger than 36 inches shall be entered and examined, while smaller diameter pipes shall be inspected by shining a light or laser between manholes or manhole locations, or by the use of television cameras passed through the pipe.  If, in the judgment of the Government Inspector, the interior of the pipe shows poor alignment or any other defects that would cause improper functioning of the system, the defects shall be remedied as directed at no additional cost to the Government.

3.07
CLEANUP AND GRADING


A.
Provide for cleanup as soon as practicable, so these operations do not lag far behind utility installation.  Perform preliminary cleanup and grading operations immediately after backfilling.


B.
All surfaces shall be finished to provide adequate drainage.  The finished surface shall be reasonably smooth, compacted, and free from irregular surface changes.  Surfaces shall be graded to meet the proposed grades.  Allow for required depth of topsoil or pavement and base.


C.
All excavation material not required or unsatisfactory for backfill shall be removed from the site and disposed of by the contractor.

END OF SECTION

SECTION 02450

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

(3/98, METRIC)

PART 1 - GENERAL

1.01
APPLICABLE PUBLICATIONS


The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


A.
American Association of State Highway and Transportation Officials (AASHTO)



1.
M 182

Burlap Cloth Made From Jute or Kenaf


B.
American Society for Testing and Materials (ASTM)



1.
A 185

Steel Welded Wire Fabric, Plain, for Concrete Reinforcement



2.
A 615

Deformed and Plain Billet-Steel Bars for Concrete Reinforcement



3.
A 616

Rail-Steel Deformed and Plain Bars for Concrete Reinforcement



4.
A 617

Axle-Steel Deformed and Plain Bars for Concrete Reinforcement



5.
C 31

Making and Curing Concrete Test Specimens in the Field



6.
C 94

Ready-Mixed Concrete



7.
C 143

Slump of Hydraulic Cement Concrete



8.
C 171

Sheet Materials for Curing Concrete



9.
C 172

Sampling Freshly Mixed Concrete



10.
C 173

Air Content of Freshly Mixed Concrete by the Volumetric Method



11.
C 231

Air Content of Freshly Mixed Concrete by the Pressure Method



12.
C 309

Liquid Membrane-Forming Compounds for Curing Concrete



13.
D 1751
Preformed Expansion Joint Filler for Concrete Paving and Structural 


Construction (Nonextruding and Resilient Bituminous Types)



14.
D 1752
Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving 

and Structural Construction



15.
D 3405
Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements

1.02
SUBMITTALS


A.
Field Quality Control:  Copies of all test reports shall be submitted within 24 hours of completion of the tests.


B.
Concrete



1.
Concrete mix design shall be submitted for approval before any concrete placement begins.



2.
Copies of certified delivery tickets for all concrete used in the construction shall be submitted as the work progresses.

1.03
WEATHER LIMITATIONS


A.
Placing During Cold Weather:  Concrete placement shall be discontinued when the air temperature reaches 5 degrees C (40 degrees F) and is falling.  Placement may begin when the air temperature reaches 2 degrees C (35 degrees F) and is rising.  Provisions shall be made to protect the concrete from freezing during the specified curing period.  If necessary to place concrete when the temperature of the air, aggregates, or water is below 2 degrees C (35 degrees F), placement shall be approved in writing.  Approval shall be contingent upon full conformance with the following provisions.  The underlying material shall be prepared and protected so it is entirely free of frost when the concrete is deposited.  Mixing water and aggregates shall be heated as necessary to result in the temperature of the in-place concrete being between 10 and 30 degrees C (50 and 85 degrees F).  Methods and equipment for heating shall be approved.  The aggregates shall be free of ice, snow, and frozen lumps before entering the mixer.  Covering and other means shall be provided for maintaining the concrete at a temperature of at least 10 degrees C (50 degrees F) for not less than 72 hours after placing, and at a temperature above freezing for the remainder of the curing period.


B.
Placing During Warm Weather:  The temperature of the concrete as placed shall not exceed 30 degrees C (85 degrees F) except where an approved retarder is used.  The mixing water and/or aggregates shall be cooled, if necessary, to maintain a satisfactory placing temperature.  In no case shall the placing temperature exceed 35 degrees C (95 degrees F).

1.04
PLANT, EQUIPMENT, MACHINES, AND TOOLS


A.
General Requirements:  Plant, equipment, machines, and tools used in the work shall be subject to approval and shall be maintained in a satisfactory working condition at all times.  The equipment shall have the capability of producing the required product, meeting grade controls, thickness control and smoothness requirements as specified.  Use of the equipment shall be discontinued if it produces unsatisfactory results.  The Contracting Officer shall have access at all times to the plant and equipment to ensure proper operation and compliance with specifications.


B.
Slip Form Equipment:  Slip form paver or curb forming machine, will be approved based on trial use on the job and shall be self-propelled, automatically controlled, crawler mounted, and capable of spreading, consolidating, and shaping the plastic concrete to the desired cross section in one pass.

PART 2 - PRODUCTS

2.01
MATERIALS

A.
Concrete:  Concrete shall conform to the applicable requirements of ASTM C 94, Option A, 

except as specified below.  Concrete shall have a minimum compressive strength of 24 Mpa 

(3,500 psi) at 28 days.  The maximum size of aggregate shall be 12.7 mm (1/2 inch).  Concrete 
shall have a slump of 50.8 mm (2 inches) plus or minus 25.4 mm (1 inch) for hand placed 

concrete or 25.4 mm (1 inch) plus or minus 12.7 mm (1/2 inch) for slipformed concrete.  The 
concrete mixtures shall have air content by volume of concrete of 5 to 7 percent based on 

measurements made immediately after discharge from the mixer.



1.

Reinforcement Steel:  Reinforcement bars shall conform to ASTM A 615, ASTM A 
616, or ASTM A 617.  Wire mesh reinforcement shall conform to ASTM A 185.


B.
Concrete Curing Materials



1.
Burlap:  AASHTO M 182 having a weight of 14 ounces or more per square yard when dry.



2.
Impervious Sheet Materials:  Impervious sheet materials shall conform to ASTM C 171, type optional, except that polyethylene film, if used, shall be white opaque.



3.
White Pigmented Membrane-Forming Curing Compound:  White pigmented membrane-forming curing compound shall conform to ASTM C 309, Type 2.


C.
Concrete Protection Materials:  Concrete protection materials shall be a linseed oil mixture of equal parts, by volume, of linseed oil and either mineral spirits, naphtha, or turpentine.  At the option of the Contractor, commercially prepared linseed oil mixtures formulated specifically for application to concrete to provide protection against the action of deicing chemicals may be used, except that emulsified mixtures are not acceptable.


D.
Joint Materials:



1.
Expansion Joint Filler, Premolded:  Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 1752, 9.5 mm (3/8 inch) thick, unless otherwise indicated.



2.
Joint Sealant, Hot-Poured:  Joint sealant, hot-poured, shall conform to ASTM D 3405.


E.
Forms Work:  Form work shall be designed and constructed to insure that the finished concrete will conform accurately to the indicated dimensions, lines, and elevations, and within the tolerances specified.  Forms shall be of wood or steel, straight, of sufficient strength to resist springing during depositing and consolidating concrete.  Wood forms shall be surfaced plank, 50.8 mm (2 inch) nominal thickness, straight and free from warp, twist, loose knots, splits or other defects.  Wood forms shall have a nominal length of 3 m (10 feet).  Radius bends may be formed with 19 mm (3/4 inch) boards, laminated to the required thickness.  Steel forms shall be channel-formed sections with a flat top surface and with welded braces at each end and at not less than two intermediate points.  Ends of steel forms shall be interlocking and self-aligning.  Steel forms shall include flexible forms for radius forming, corner forms, form spreaders, and fillers.  Steel forms shall have a nominal length of 3 m (10 feet) with a minimum of two welded stake pockets per form.  Stake pins shall be solid steel rods with chamfered heads and pointed tips designed for use with steel forms.



1.
Sidewalk Forms:  Sidewalk forms shall be of a height equal to the full depth of the finished sidewalk.



2.
Curb and Gutter Forms:  Curb and gutter outside forms shall have a height equal to the full depth of the curb or gutter.  The inside form of curb shall have batter as indicated and shall be securely fastened to and supported by the outside form.  Rigid forms shall be provided for curb returns, except that benders or thin plank forms may be used for curb or curb returns with a radius of 3 m (10 feet) or more, where grade changes occur in the return, or where the central angle is such that a rigid form with a central angle of 90 degrees cannot be used.  Back forms for curb returns may be of 38.1 mm (1-1/2 inch) benders, for the full height of the curb, cleated together.

PART 3 - EXECUTION

3.01
SUBGRADE PREPARATION


A.
The subgrade shall be constructed to grade and cross section prior to concrete placement.  Subgrade shall be placed and compacted to conform with applicable requirements of Section 02200 and 02221.


1.
Sidewalk Subgrade:  The subgrade shall be tested for grade and cross section with a template extending the full width of the sidewalk and supported between side forms.



2.
Curb and Gutter Subgrade:  The subgrade shall be tested for grade and cross section by means of a template extending the full width of the curb and gutter.  The subgrade shall be of materials equal in bearing quality to the subgrade under the adjacent pavement.



3.
Maintenance of Subgrade:  The subgrade shall be maintained in a smooth, compacted condition, in conformity with the required section and established grade until the concrete is placed.  The subgrade shall be in a moist condition when concrete is placed.  The subgrade shall be prepared and protected so as to produce a subgrade free from frost when the concrete is deposited.

3.02
BASE COURSE


A.
The contractor shall furnish, place, and compact aggregate base conforming to ODOT 304.  The aggregate base shall be a minimum of 101.6 mm (4 inches) thick unless otherwise specified.

3.03
FORM SETTING


A.
Forms shall be carefully set to the indicated alignment, grade and dimensions.  Forms shall be held rigidly in place by a minimum of three stakes per form placed at intervals not to exceed 1.22 meters (4 feet).  Corners, deep sections, and radius bends shall have additional stakes and braces, as required.  Clamps, spreaders, and braces shall be used where required to insure rigidity in the forms.  Forms shall be removed without injuring the concrete.  Bars or heavy tools shall not be used against the concrete in removing the forms.  Any concrete found defective after form removal shall be promptly and satisfactorily repaired.  Forms shall be cleaned and coated with form oil each time before concrete is placed.  Wood forms may, instead, be thoroughly wetted with water before concrete is placed, except that with probable freezing temperatures, oiling is mandatory.



1.
Sidewalks:  Forms for sidewalks shall be set with the upper edge true to line and grade with an allowable tolerance of 3.17 mm (1/8 inch) in any 3 m (10 foot) long section.  After forms are set, grade and alignment shall be checked with a 3.05 m (10 foot) straightedge.  Forms shall have a transverse slope of 20.8 mm/m (1/4 inch per foot), unless noted otherwise, with the low side adjacent to the roadway.  Side forms shall not be removed for 12 hours after finishing has been completed.



2.
Curbs and Gutters:  The forms on the front of the curb shall be removed not less than 2 hours nor more than 6 hours after the concrete has been placed.  Forms back of curb shall remain in place until the face and top of the curb have been finished as specified for concrete finishing.  Gutter forms shall not be removed while the concrete is sufficiently plastic to slump in any direction.

3.04
SIDEWALK CONCRETE PLACEMENT AND FINISHING


A.
Formed Sidewalks:  Concrete shall be placed in the forms in one layer of such thickness that when consolidated and finished the sidewalks will be of the thickness indicated.  After concrete has been placed in the forms, a strike-off guided by side forms shall be used to bring the surface to proper section to be compacted.  The concrete shall be tamped and consolidated with an approved vibrator, and the surface shall be finished to grade with a wood float, bull float, or darby, edged and broom finished.


B.

Reinforcement Steel Placement:  Reinforcement steel shall be accurately and securely fastened in place with suitable supports and ties before the concrete is placed.


C.
Concrete Finishing:  After straightedging, when most of the water sheen has disappeared, and just before the concrete hardens, the surface shall be finished to a smooth and uniformly fine granular or sandy texture free of waves, irregularities, or tool marks.  A scored surface shall be produced by brooming with a fiber-bristle brush in a direction transverse to that of the traffic.


D.
Edge and Joint Finishing:  All slab edges, including those at formed joints, shall be finished carefully with an edger having a radius of 3.17 mm (1/8 inch).  Transverse joints shall be edged before brooming, and the brooming shall eliminate the flat surface left by the surface face of the edger.  Corners and edges which have crumbled and areas which lack sufficient mortar for proper finishing shall be cleaned and filled solidly with a properly proportioned mortar mixture and then finished.


E.
Surface and Thickness Tolerances:  Finished surfaces shall not vary more than 7.9 mm (5/16 inch) from the testing edge of a 3.05 m (10 foot) straightedge.  Permissible deficiency in section thickness will be up to 6.35 mm (1/4 inch).

3.05
CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING


A.
Formed Curb and Gutter:  Concrete shall be placed to the section required in a single lift.  Consolidation shall be achieved by using approved mechanical vibrators.


B.
Concrete Finishing:  Exposed surfaces shall be floated and finished with a smooth wood float until true to grade and section and uniform in texture.  Floated surfaces shall then be brushed with a fine-hair brush with longitudinal strokes.  The edges of the gutter and top of the curb shall be rounded with an edging tool to a radius of 12.7 mm (1/2-inch). Immediately after removing the front curb form, the face of the curb shall be rubbed with a wood or concrete rubbing block and water until blemishes, form marks, and tool marks have been removed.  The front curb surface, while still wet, shall be brushed in the same manner as the gutter and curb top.  The top surface of gutter and entrance shall be finished to grade with a wood float.


C.
Joint Finishing:  Curb edges at formed joints shall be finished as indicated.


D.
Surface and Thickness Tolerances:  Finished surfaces shall not vary more than 6.35 mm (1/4 inch) from the testing edge of a 3.05 m (10 foot) straightedge.  Permissible deficiency in section thickness will be up to 6.35 mm (1/4 inch).


E.
Curb-Forming Machines:  Curb-forming machines for constructing curb and gutter will be approved based on trial use on the job.  Use of the equipment shall be discontinued at any time during construction if the equipment produces unsatisfactory results, and the work shall be accomplished as specified above.  Unsatisfactory work shall be removed and reconstructed for the full length between regularly scheduled joints.  Removed portions shall be disposed of as directed.

3.06
SIDEWALK JOINTS


A.
Sidewalk joints shall be constructed to divide the surface into rectangular areas.  Transverse contraction joints shall be spaced at a distance equal to the sidewalk width or 1.52 m (5 feet) on centers, whichever is less, and shall be continuous across the slab.  Longitudinal contraction joints shall be constructed along the centerline of all sidewalks 3.05 m (10 feet ) or more in width.  Transverse expansion joints shall be installed at sidewalk returns and opposite expansion joints in adjoining curbs.  Where the sidewalk is not in contact with the curb, transverse expansion joints shall be installed as indicated.  Expansion joints shall be formed about structures and features which project through or into the sidewalk pavement, using joint filler of the type, thickness, and width indicated.



1.
Contraction Joints:  The contraction joints shall be formed in the fresh concrete by cutting a groove in the top portion of the slab to a depth of at least one-fourth of the sidewalk slab thickness, using a jointer to cut the groove, or by sawing a groove in the hardened concrete with a power-driven saw, unless otherwise approved.  Sawed joints shall be constructed by sawing a groove in the concrete with a 3.17 mm (1/8 inch) blade to the depth indicated.  An ample supply of saw blades shall be available on the job before concrete placement is started, and at least one standby sawing unit in good working order shall be available at the jobsite at all times during the sawing operations.



2.
Expansion Joints:  
Expansion joints shall be formed with 9.5 mm (3/8 inch) joint filler strips.  Joint filler shall be placed with top edge 6.35 mm (1/4 inch) below the surface and shall be held in place with steel pins or other devices to prevent warping of the filler during floating and finishing.  Immediately after finishing operations are completed, joint edges shall be rounded with an edging tool having a radius of 3.17 mm (1/8 inch), and concrete over the joint filler shall be removed.  At the end of the curing period, expansion joints shall be carefully cleaned and filled with joint sealer.  The joint opening shall be thoroughly cleaned before the sealing material is placed.  Sealing shall be done so that the material will not be spilled on exposed surfaces of the concrete.  Concrete at the joint shall be surface dry and the atmospheric and concrete temperatures shall be above 10 degrees C (50 degrees F). at the time of application of joint sealing materials.  Joints shall be filled flush with the concrete surface.  Excess sealing material shall be removed immediately and the surface of the concrete cleaned.

3.07
CURB AND GUTTER JOINTS


A.
Curb and gutter joints shall be constructed at right angles to the line of curb and gutter.



1.
Contraction Joints:  Contraction joints shall be constructed directly opposite contraction joints in abutting portland cement concrete pavements and spaced so that monolithic sections between curb returns will not be less than 1.5 m (5 feet) nor greater than 4.5 m (15 feet) in length.  Contraction joints shall be constructed by means of 3.17 mm (1/8 inch) thick separators of a section conforming to the cross section of the curb and gutter.  Separators shall be removed as soon as practicable after concrete has set sufficiently to preserve the width and shape of the joint and prior to finishing.



2.
Expansion Joints:  Expansion joints shall be formed by means of preformed expansion joint filler material cut and shaped to the cross section of curb and gutter.  Expansion joints shall be provided in curb at the end of all returns.  Expansion joints shall be provided in curb and gutter directly opposite expansion joints of abutting portland cement concrete pavement and shall be of the same type and thickness as joints in the pavement.  Where curb and gutter do not abut portland cement concrete pavement, expansion joints at least 9.5 mm (3/8 inch) in width shall be provided at intervals of not less than 9.14 meters (30 feet) and not greater than 36.58 meters (120 feet).  Expansion joints shall be provided in non-reinforced concrete gutter at locations indicated.  Expansion joints shall be sealed immediately following curing of the concrete or as soon thereafter as weather conditions permit.  Expansion joints and the top 25.4 mm (1 inch) depth of curb and gutter contraction joints shall be sealed with joint sealer.  The joint opening shall be thoroughly cleaned before the sealing material is placed.  Sealing shall be done so the material will not be spilled on exposed surfaces of the concrete.  Concrete at the joint shall be surface dry and atmospheric and concrete temperatures shall be above 10 degrees C (50 degrees F) at the time of application of joint sealing material.  Excess material on exposed surfaces of the concrete shall be removed immediately and concrete surfaces cleaned.

3.08
CURING AND PROTECTION


A.
Curing General Requirements:  Concrete shall be protected against loss of moisture and rapid temperature changes for at least 7 days from the beginning of the curing operation.  Unhardened concrete shall be protected from rain and flowing water.  All equipment needed for adequate curing and protection of the concrete shall be on hand and ready for use before actual concrete placement begins.  Protection shall be provided as necessary to prevent cracking of the pavement due to temperature changes during the curing period.  Immediately after the finishing operations, exposed concrete surfaces shall be cured by one of the following methods.



1.
Mat Method:  The entire exposed surface shall be covered with two or more layers of burlap.  Mats shall overlap each other at least 152.4 mm (6 inches).  The mat shall be thoroughly wetted with water prior to placing on concrete surface and shall be kept continuously in a saturated condition and in intimate contact with concrete for not less than 7 days.



2.
Impervious Sheeting Method:  The entire exposed surface shall be wetted with a fine spray of water and then covered with impervious sheeting material.  Sheets shall be laid directly on the concrete surface with the light-colored side up and overlapped 304.8 mm (12 inches) when a continuous sheet is not used.  The curing medium shall not be less than 457.2 mm (18 inches) wider than the concrete surface to be cured, and shall be securely weighted down by heavy wood planks or a bank of moist earth along edges and laps in the sheets.  Sheets shall be satisfactorily repaired or replaced if torn or otherwise damaged during curing.  The curing medium shall remain on the concrete surface to be cured for not less than 7 days.



3.
Membrane Curing Method:  A uniform coating of membrane-forming curing compound shall be applied to the entire exposed surface of the concrete as soon after finishing as the free water has disappeared from the finished surface.  Formed surfaces shall be coated immediately after the forms are removed and in no case longer than 1 hour after removal of the forms.  Concrete shall not be allowed to dry before the application of the membrane.  If any drying has occurred, the surface of the concrete shall be moistened with a fine spray of water and the curing compound applied as soon as the free water disappears.  Curing compound shall be applied in two coats by hand-operated pressure sprayers at a coverage of approximately 5 square meters per liter (200 square feet per gallon) for both coats.  The second coat shall be applied in a direction approximately at right angles to the direction of application of the first coat.  The compound shall form a uniform, continuous, coherent film that will not check, crack, or peel and shall be free from pinholes or other imperfections.  If pinholes, abrasion, or other discontinuities exist, an additional coat shall be applied to the affected areas within 30 minutes.  Concrete surfaces that are subjected to heavy rainfall within 3 hours after curing compound has been applied shall be resprayed by the method and at the coverage rate specified above.  Areas where the curing compound is damaged by subsequent construction operations within the curing period shall be resprayed.  Necessary precautions shall be taken to insure the concrete is properly cured at sawed joints, and that no curing compound enters the joints.  The top of the joint opening and the joint groove at exposed edges shall be tightly sealed before the concrete in the region of the joint is resprayed with curing compound.  The method used for sealing the joint groove shall prevent loss of moisture from the joint during the entire specified curing period.  Approved standby facilities for curing concrete pavement shall be provided at a location accessible to the jobsite for the use in the event of mechanical failure of the spraying equipment or other conditions that might prevent correct application of the membrane-curing compound at the proper time.  Concrete surfaces to which membrane-forming curing compounds have been applied shall be adequately protected during the entire curing period from pedestrian and vehicular traffic, except as required for joint sawing operations and surface tests, and from any other possible damage to the continuity of the membrane.


B.
Backfilling:  After curing, debris shall be removed and the area adjoining the concrete shall be backfilled, graded, and compacted to conform to the surrounding area in accordance with lines and grades indicated.


C.
Protection:  Completed concrete shall be protected from damage until accepted.  The Contractor shall repair damaged concrete and clean concrete discolored during construction.  Concrete that is damaged shall be removed and reconstructed for the entire length between regularly scheduled joints.  Refinishing the damaged portion will not be acceptable.  Removed damaged portions shall be disposed of as directed.


D.

Protective Coating:  Protective coating of linseed oil mixture shall be applied to exposed-to-view concrete surfaces.  The coating shall be applied to concrete placed between 1 Nov and 15 Apr.



1.
Application:  Curing and backfilling operation shall be completed prior to applying protective coating.  Concrete shall be surface dry and thoroughly clean before each application.  Coverage shall be not more than 11 square meters per liter (50 square yards per gallon) for first application and not more than 15.5 square meters per liter (70 square yards per gallon) for second application, except that the number of applications and coverage for each application for commercially prepared mixture shall be in accordance with the manufacturer's instructions.  Coated surfaces shall be protected from vehicular and pedestrian traffic until dry.



2.
Precautions:  Protective coating shall not be heated by direct application of flame or electrical heaters and shall be protected from exposure to open flame, sparks, and fire adjacent to open containers or applicators.  Material shall not be applied at temperatures lower than 10 degrees C (50 degrees F).

3.09
FIELD QUALITY CONTROL


A.
General Requirements:  The Contractor shall perform the inspections and tests described and meet the 
specified requirements for inspection details and frequency of testing.  Based upon the results of these 
inspections and tests, the Contractor shall take action and submit reports as required below, and any 
additional tests to insure the requirements of these specifications are met.


B.
Concrete testing



1.
Strength Testing:  The Contractor shall provide molded concrete specimens for strength tests.  Samples of concrete placed each day shall be taken not less than once a day nor less than once for every 191.15 cubic meters (250 cubic yards) of concrete.  The samples for strength tests shall be taken in accordance with ASTM C 172.  Cylinders for acceptance shall be molded in conformance with ASTM C 31 by an approved laboratory.  Each strength test result shall be average of two test cylinders from the same concrete sample tested at 28 days, unless otherwise specified or approved.  Concrete specified on the basis of compressive strength will be considered satisfactory if the averages of all sets of three consecutive strength test results equal or exceed the specified strength, and no individual strength test result falls below the specified strength by more than 4 MPa (500 psi).



2.
Air Content:  Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.  ASTM C 231 shall be used with concretes and mortars made with relatively dense natural aggregates.  Two tests for air content shall be made on randomly selected batches of each class of concrete placed during each shift.  Additional tests shall be made when excessive variation in concrete workability is reported by the placing foreman or the Government inspector.  If results are out of tolerance, the placing foreman shall be notified and he shall take appropriate action to have the air content corrected at the plant.  Additional tests for air content shall be performed on each truckload of material until such time as the air content is within the tolerance specified.



3.
Slump Test:  Two slump tests shall be made on randomly selected batches of each class of concrete for every 191.15 cubic meters (250 cubic yards), or fraction thereof, of concrete placed during each shift.  Additional tests shall be performed when excessive variation in the workability of the concrete is noted or when excessive crumbling or slumping is noticed along the edges of slip-formed concrete.



4.
Surface Evaluation:  The anticipated thickness of the concrete shall be determined prior to placement by passing a template through the formed section or by measuring the depth of opening of the extrusion template of the curb forming machine.  If a slip form paver is used for sidewalk placement, the subgrade shall be true to grade prior to concrete placement and the thickness shall be determined by measuring each edge of the completed slab.



5.
Surface Evaluation:  The finished surface of each category of the completed work shall be uniform in color and free of blemishes and form or tool marks.  

3.10
SURFACE DEFICIENCIES AND CORRECTIONS


A.
Thickness Deficiency:  When measurements indicate the completed concrete section is deficient in thickness by more than 6.35 mm (1/4 inch), the deficient section shall be removed between regularly scheduled joints and replaced.


B.
High Areas:  In areas not meeting surface smoothness and plan grade requirements, high areas shall be reduced either by rubbing the freshly finished concrete with carborundum brick and water when the concrete is less than 36 hours old or by grinding the hardened concrete with an approved surface grinding machine after the concrete is 36 hours old or more.  The area of corrected by grinding the surface of the hardened concrete shall not exceed 5 percent of the area of any integral slab, and the depth of grinding shall not exceed 6.35 mm (1/4 inch).  All areas requiring grade or surface smoothness corrections in excess of the limits specified above shall be removed and replaced.


C.
Appearance:  Exposed surfaces of the finished work will be inspected by the Government and any deficiencies in appearance will be identified.  Areas which exhibit excessive cracking, discoloration, form marks, or tool marks or which are otherwise inconsistent with the overall appearance of the work shall be removed and replaced.


END OF SECTION

SECTION 02480

LANDSCAPING - GRASS AND SOD

(1/02)

PART 1 - GENERAL

1.01
APPLICABLE PUBLICATIONS


A.
State of Ohio, Department of Transportation, Construction and Materials Specification



1.
Item 653


Topsoil Furnished and Placed



2.
Item 659


Seeding and Mulching



3.
Item 660


Sodding

PART 2 - PRODUCTS

2.01
MATERIALS


A.
Seed:  Seed shall be new crop seed labeled in accordance with the U.S. Department of Agriculture Rules and Regulations under the Federal Seed Act.  The percentage by weight of the seed mixture shall be as follows:

Kind of seed

Scientific Name
Common Name
Percent
Max Percent Weed Seed

Poa Practensis

Kentucky
60

0.5%

Bluegrass
Festuca Rubra


Creeping Red
20

0.5%

Fescue
Lolium Perenne

Perennial
20

0.5%

Ryegrass



Minimum pure live seed (PLS) shall not be less than 75% computed as follows:



(% Purity x % Germination)/100=%PLS


B.
Sod:  Sod shall be well-rooted Kentucky Blue Grass (Poa Practensis) or Canadian Blue Grass (Poa Compressa) containing a growth of not more than 30% of other grasses, and free from weeds.


C.
Topsoil:  Topsoil shall be a natural friable loamy soil free of admixtures of subsoil, foreign matter or objects larger than 1 inch in diameter and any other material or substance which may be harmful to plant growth.


D.
Fertilizer, Lime and Mulching Material



1.
Fertilizer shall be 12-12-12 commercial fertilizer.



2.
Lime shall be agricultural grade ground limestone.



3.
Mulching material shall be dried straw or hay free of weeds, with not more than 15% moisture.


E.
Wood Cellulose Fiber:  Wood cellulose Fiber shall not contain any growth or germination - inhibiting factors and shall be dyed an appropriate color to facilitate visual metering during application.  Composition on air - dry weight: 9 to 15 percent moisture, pH range from 3.5 to 5.0.  Use with hydroseeding application of grass seed and fertilizer.  When added to water, it forms a homogenous slurry.

PART 3 - EXECUTION

3.01
FILLING AND TOPSOIL


A.
Topsoil shall be spread on all areas to be seeded or sodded to a depth that will bring the surface up to the finished grade, but in no case less than four inches.


B.
Fill or topsoil shall not be placed when the subgrade is frozen, excessively wet, extremely dry, or in a condition otherwise detrimental to the subsequent grading or seeding.  Any irregularities appearing in the surface shall be corrected to prevent the formation of water pockets.  Prior to placing topsoil, the subgrade shall be loosened by disking or raking to a minimum depth of 2 inches, to permit bonding to the subgrade.

3.02
FERTILIZER AND LIME


A.
Fertilizer shall be applied to seeding, sodding, and planting areas at the rate of 10 pounds per 1000 square feet and lime at the rate of 20 pounds per 1000 square feet.  Each shall be tilled, disked or raked into the topsoil to a depth of 2 to 4 inches.

3.03
SEEDING


A.
Seed shall be broadcast either by hand or approved equipment at the rate of 5 pounds per 1000 square feet.  The seed shall be uniformly distributed over the designated areas.  Half the seed shall be sown with sower moving in one direction, and the remainder shall be sown with the sower moving at right angle to the first sowing.  The seed shall be covered to an average depth of 1/2 inch by means of a chain harrow, cultipacker, raking or other approved method.  Following seeding the area shall be lightly compacted.  Broadcast seeding shall not be done during windy weather.  All seeding work shall be done between the dates of March 15th and June 1st, or August 15th and October 15th, except as otherwise directed in writing by the authorized government representative.

3.04
MULCHING


A.
All seeded areas shall be mulched with hay or straw at the rate of 92 pounds per 1000 square feet.  Mulch shall cover but not prevent light from reaching the seed bed.  Mulch shall be anchored using asphalt emulsion or mulch netting.  Asphalt emulsion shall be uniformly applied at the rate of 3 gallons of asphalt per 1000 square feet.

3.05
HYDROSEEDING


A.
Seed and fertilizer shall be added to water and thoroughly mixed at the rates specified.  Wood cellulose fiber mulch shall be added at the rates recommended by the manufacturer after the seed, fertilizer and water have been thoroughly mixed to produce a homogenous slurry.  Slurry shall be uniformly applied under pressure over the entire area.  Adequate soil moisture shall be ensured by spraying water on the entire Hydroseeded area and moisten the soil to a minimum depth of 2 inches.  Do not roll the Hydroseeded area.

3.06
SODDING


A.
Before the sod is placed, the sod bed shall be excavated to such a depth that when the sod is in place the top of the sod will be flush with the surrounding grade and in accordance with the typical cross section.  Immediately prior to the placing of the sod, the area shall be raked, or otherwise brought to an even surface forming a proper sod bed, and if dry, the sod bed shall be thoroughly watered previous to placing of the sod.


B.
Lifting Sod:  The sod shall be recently mowed to a length of not more than 3 inches.  It shall be cut into strips of not less than 3 feet and not over 6 feet with a uniform width of not over 18 inches.  Sod shall be delivered to the job within 24 hours after being cut and shall be installed within 48 hours after being cut.  During wet weather the sod shall be allowed to dry sufficiently to prevent tearing during handling and placing, and during dry weather it shall be watered before lifting to insure its vitality and to prevent the dropping off of the soil in handling.


C.
Placing Sod:  No sod shall be placed when the temperature is below 32 degree F.  No frozen sod shall be placed nor shall any sod be placed upon frozen soil.  When sod is placed between the dates of June 1st and October 15th, it shall be covered immediately with a straw mulch 1 inch thick, loose measurement.  Sod shall be lifted from trucks or storage piles and placed by hand with close joints and no overlapping.  All gaps between sections of sod and openings at angles and the like, shall be plugged with sod.  After laying, the sod shall be watered thoroughly and then tamped with approved sod tampers sufficiently to bring the sod into close contact with the sod-bed and insure tight joints between the sections or strips.  Upon the completion of the above work, the surface of the sodded areas shall coincide with the finished grade.


D.
Placing Sod on Slopes



1.
On slopes 2:1 or steeper, sod shall be laid with the long edges of the strip parallel to the contour starting at the bottom of the slope.  Successive strips shall be neatly placed and all joints staggered or broken.



2.
Each Strip or section of sod placed in slopes 2:1 and steeper and which are 6 feet or over in height, measured on the slope, shall be staked or pinned securely with at least two stakes or pins not before than 2 feet apart with the flat side against the slope.  Stakes may be wood at least 1/2 x 3/4 x 12 inches, driven so that the last 1 inch remains above the top of the sod or T-shaped pins, machine bent from 15 inch pieces of 8 grade low carbon bright steel with an 8 inch leg, a 4 inch head and a 1 inch secondary drive.  Wire pins shall be driven flush with the top of the sod.



3.
Sod laid on slopes shall be watered thoroughly, and then tamped or pressed to bring the sod into close contact with the sod bed and insure tight joints between the sections or strips.


E.
Placing Sod in Ditches:  Sod shall be placed transversely in ditches with successive strips neatly matched and transverse joints staggered. The sod shall be held in place securely with wooden stakes or wide pins as hereinbefore specified and placed at a maximum distance of 2 feet and staggered in adjacent rows.

3.07
ESTABLISHMENT AND REPLACEMENT


A.
The Contractor shall be responsible for watering, weeding, reseeding, mowing and other maintenance of the seeded, sodded, and planted areas for a period of 60 days from the completion of the operations to the extent required by the Contracting Officer and as listed below.



1.
Watering shall consist of sprinkling or soaking the areas.  Equipment used shall be of a type which will not damage the area.  Watering operations shall be carefully controlled and conducted so that all areas will be saturated, but the quantity of water applied will not be sufficient to cause erosion.  Water shall be furnished by the government but the hoses or other methods of transportation from the hose bibs shall be furnished by the Contractor.



2.
Reseeding or resodding shall consist of repairing all areas where new grass has not adequately "taken hold".



3.
Mowing shall produce a mowed height of 2 to 3 inches.  Mowing shall be accomplished as needed to maintain a maximum height of 4 inches.


B.
Protection shall be provided against traffic or other use by erecting barricades immediately after treatment is completed and by placing warning signs, as directed, on various areas.

END OF SECTION

SECTION 03300

CONCRETE (FOR BUILDING CONSTRUCTION)

PART 1 - GENERAL

1.01
APPLICABLE PUBLICATIONS


1.
American Society for Testing and Materials (ASTM)



A 82

Cold Drawn Steel Wire for Concrete Reinforcement



A 185

Welded Steel Wire Fabric for Concrete Reinforcement



A 615

Deformed and Plain Billet-Steel Bars for Concrete Reinforcement



A 706

Low-Alloy Steel Deformed Bars for Concrete Reinforcement



C 31

Making and Curing Concrete Test Specimens in the Field



C 33

Concrete Aggregates



C 39

Compressive Strength of Cylindrical Concrete Specimens



C 42

Obtaining and Testing Drilled Cores and Sawed Beams of 





Concrete



C 78

Flexural Strength of Concrete (Using Simple Beam with Third-





Point Loading)



C 94

Ready-Mixed Concrete



C 109

Compressive Strength of Hydraulic Cement Mortar



C 143

Slump of Hydraulic Cement Concrete



C 150

Portland Cement



C 171

Sheet Materials for Curing Concrete



C 172

Sampling Mixed Fresh Concrete



C 173

Air Content of Freshly Mixed Concrete by the Volumetric 





Method



C 192

Marking and Curing Concrete Test Specimens in the Laboratory



C 231

Air Content of Freshly Mixed Concrete by the Pressure Method



C 260

Air-Entraining Admixtures for Concrete



C 309

Liquid Membrane-Forming Compounds for Curing Concrete



C 494

Chemical Admixtures for Concrete



C 578

Rigid, Cellular Polystyrene Thermal Insulation

C 618
Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral 



Admixture in Portland Cement Concrete



E 96

Water Vapor Transmission of Materials


2.
American Concrete Institute (ACI)



211.1

Selecting Proportions for Normal, Heavy Weight and Mass 





Concrete



301

Structural Concrete



302

Guide for Concrete Floor and Slab Construction

304 Guide for Measuring, Mixing, Transporting and Placing 

Concrete



305

Hot Weather Concreting



306

Cold Weather Concreting



318/318R
Building Code Requirements for Reinforced Concrete and 

Commentary



347

Recommended Practice for Concrete Formwork


3.
Concrete Plant Manufacturers Bureau (CPMB)



CPBM-01
Concrete Plant Standards


4.
Federal Specifications (FS)

HH-I-530
Insulation Board, Thermal, Unfaced, Polyurethane or Polyisocyanurate



CCC-C-467
Cloth, Burlap, Jute (or Kenaf)


5.
National Ready-Mixed Concrete Association (NRMCA)



NRMCA-01
Certification of Ready-Mixed Concrete Production Facilities


6.
Truck Mixer Manufacturers Bureau (TMMB)



TMMB-01
Truck Mixer and Agitator Standards


7.
U.S. Army Corps of Engineers Handbook for Cement and Concrete (CRD)



CRD-C 621
Specification for Non-Shrink Grout


8.
American Welding Society, Inc.(AWS)



AWS D1.4
Structural Welding Code - Reinforcing Steel


9.
Concrete Reinforcing Steel Institute (CRSI)



CRSI 01
Manual of Standard Practice


10.
American National Standard Institute (ANSI)



ANSI A135,4 Basic Handbook


11.
U.S. Department of Commerce, National Bureau of Standards (NBS)



NBS PS 1
Construction and Industrial Plywood

1.02
SUBMITTALS


A.
The contractor shall submit a certified statement attesting to the fact that the Portland cement concrete used conforms to the material requirements of this section and shall submit the mix design to be used, and certified delivery tickets for each load of ready mixed concrete.  Also provide letter of certification and technical data for reinforcing steel.

1.03
TESTS


A.
All required quality control tests shall be performed by the Contractor.



1.
Five test cylinders shall be made and cured in accordance with ASTM C 31 and shall be tested 




in accordance with ASTM C 39.  Two cylinders each shall be tested at seven days and 28 days. 



 One cylinder shall be held for an additional testing, if required.



2.
The test results for the cylinders shall be the average of the strengths of two cylinders.



3.
Where there is a question as to the quality of the concrete already placed, tests may be required




 in accordance with ASTM C 42 for that portion of concrete work.  In the event the tests



indicate that the concrete placed does not conform to the drawings or these specifications,




prescribed measures shall be taken by the contractor to correct the deficiencies at no additional



expense to the Government.

1.04
FORMS


A.
Formwork shall be designed in accordance with ACI 347.


B.
Forms for concrete work shall be full depth metal, wood, or other materials approved prior to use.


C.
Construction of forms shall be true to lines, grades, and dimensions shown or indicated.  Forms shall adequately withstand the pressure of the concrete placed against them without springing, weaving, or settling.  Forms shall remain in place at least 12 hours after the concrete has been placed.  When conditions of the work are such that the early strength of the concrete is delayed, the forms shall remain in place for a longer period as directed.


D.
All forms shall be cleaned and coated with nonstaining form release agent shortly before the concrete is placed.


E.
Forms shall be removed without injuring the concrete.  Bars or heavy tools shall not be used against the concrete in removing the forms.  Any concrete damaged in form removal shall be repaired promptly by the contractor at no cost to the Government.

PART 2 - PRODUCTS

2.01
MATERIALS


A.
All concrete used, unless otherwise noted, shall be ready-mixed concrete with a minimum compressive strength of 4000 psi in 28 days, and shall have an air content by volume of 6% plus or minus 1%.


B.
The aggregate for the concrete mixtures shall be clean, hard unweathered and uncoated particles of crushed stone. 


C.
The maximum nominal size of the coarse aggregate for the concrete mixtures shall be 3/4 inch.


D.
Workability:  The consistency of the concrete mixtures shall be maintained at the lowest practical value not exceeding a five-inch slump.  The consistency of the concrete mixtures shall be controlled by the slump test as described in ASTM C 143


E.
Reinforcing steel shall be deformed bars conforming to ASTM A 615, grades and sizes as indicated.

2.02
CONCRETE MIX DESIGN


A.
The contractor will be responsible for the design of the concrete mixtures.  At least 5 days prior to any placement of concrete he shall furnish the inspector a statement of the materials, and mix proportions (including admixtures, if any) he intends to use for each specified class of concrete.  The statement shall include evidence satisfactory to the engineer that the materials, and proportions selected will produce concrete of the quality, consistency, and strength specified.


B.
The materials, and proportions so stated shall constitute the "job mix."  After a job mix has been designated, neither the source, character or grading of the aggregates nor the type or brand of cement or admixture shall be changed without prior notice to the engineer, and establishment of a new job mix supported by evidence, as required for the initial job mix, that the proposed new materials, and mix proportions will produce concrete of the quality, consistency, and strength specified.


C.
When conditions are such that the temperature of the concrete at the time of placement is consistently above 75 degrees F, water-reducing, set-retarding admixture may be used, at the option of the contractor.  The cement content shall be the same as that required in the mix without the admixture.


D.
The use of calcium chloride or other antifreeze compounds will not be allowed.


E.
Before placing concrete containing a water-reducing, set-retarding admixture, the contractor shall furnish test results to the engineer showing that its performance in the job mix meets the material requirements hereinbefore specified.


F.
The consistency of the concrete mixtures shall be maintained as necessary to obtain the workability required for the specific conditions and methods of placement.  The slump of the concrete shall be maintained at the lowest practical value not exceeding five inches.  The consistency of the concrete mixtures shall be controlled by the slump test as described in ASTM C 143.

2.03
FLOOR AND SLAB TREATMENTS


A.
The contractor shall furnish an unpigmented mineral dry-shake floor hardener.  Hardener shall be a factory-packaged dry combination of portland cement, graded quartz aggregate and plasticizing admixture.

PART 3 - EXECUTION

3.01
PREPARATION OF SUBGRADE, FORMS AND STEEL REINFORCEMENT


A.
Prior to placement of concrete the forms and subgrade shall be free of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or other harmful substances or coatings.  Any oil on the reinforcing steel or other surfaces required to be bonded to the concrete shall be removed.  Rock surfaces shall be cleaned by air-water cutting, wet sandblasting or wire brush scrubbing, as necessary, and shall be wetted immediately prior to placement of concrete.  Earth surfaces shall be firm, and damp.  Placement of concrete on mud, dried earth, uncompacted fill or frozen subgrade will not be permitted.


B.
The contractor shall furnish, place, and compact as required granular backfill/base shall be a minimum of 4 inches thick unless otherwise specified.


C.
Before reinforcement is placed, the surfaces of the bars, and fabric, and any metal supports shall be cleaned to remove any loose, flaky rust, mill scale, oil grease or other coatings or foreign substances.  After placement the reinforcement shall be maintained in a clean condition until it is completely embedded in the concrete.


D.
Reinforcement shall be accurately placed, and secured in position in a manner that will prevent its displacement during the placement of concrete.  Tack welding of bars will not be permitted.  Metal chairs, metal hangers, metal spacers, and concrete chairs must be used to support the reinforcement.  Metal hangers, spacers, and ties shall be placed in such a manner that they will not be exposed in the finished concrete surface.  The legs of metal chairs that may be exposed at the lower face of slabs or beams shall be galvanized as specified for iron, and steel hardware in ASTM Specification A 153.  Precast concrete chairs shall be manufactured of the same class of concrete as that specified for the structure, and shall have tie wires securely anchored in the chair or a V-shaped groove at least 3/4 inch in depth molded into the upper surface to receive the steel bar at the point of support.  Precast concrete chairs shall be moist at the time concrete is placed. 


E.
Reinforcement shall not be placed until the prepared site has been inspected, and approved by the engineer.  After placement of the reinforcement, concrete shall not be placed until the reinforcement has been inspected, and approved by the engineer.


F.
Reinforcement shall be cut, and bent in compliance with the requirements of the American Concrete Institute Standard 315.  Bars shall not be bent or straightened in a manner that will injure the material.  Bars with kinks, cracks, or improper bends will be rejected.


G.
Unless otherwise specified on the drawings, splices of reinforcing bars shall provide an overlap equal to at least 30 times the diameter of the smaller bar in the splice but not less than 12 inches.


H.
Unless otherwise specified, when concrete is to be placed over drain fill, the contact surface of the drain fill shall be covered with a layer of asphaltic-impregnated building paper or polyvinyl sheeting prior to placement of the concrete.  Forms for weepholes shall extend through this layer into the drain fill.


I.
Before placing new concrete against already set concrete or existing concrete, those surfaces shall be thoroughly roughened, and cleaned of all laitance, foreign matter, and loose particles, and the surface slushed with a grout of cement, and water.  The new concrete shall be placed before the grout has attained its initial set.


J.
Items to be embedded in the concrete shall be positioned accurately, and anchored firmly.


K.
Weepholes in walls or slabs shall be formed with nonferrous materials.

3.02
INSTALLATION OF CONCRETE


A.
Transportation of concrete from the mixer to the point of placement shall be by truck agitator, or in a truck mixer operating at agitator speed, or in nonagitating equipment conforming to ASTM C 94.  Truck agitators, truck mixers, and nonagitating equipment shall be capable of delivering concrete without segregation in transit, and such condition that slump tests of individual samples taken at approximately the 1/4 and 3/4 points of the load during discharge will not vary by more than one inch.  Vehicles transporting concrete shall be equipped with discharge chutes or other devices, or supplemented by additional transfer equipment capable of discharging or of transferring the concrete from the transporting vehicle to its final position in the forms without segregation.


B.
The concrete shall be deposited in a continuous manner as rapidly as practicable until the given unit of operation is completed.  The concrete shall be placed within 45 minutes from the time all ingredients are charged into the mixing drum, and before the concrete has obtained its initial set.  The temperature of the concrete is deposited in the forms shall not be less than 50 degrees F nor more than 85 degrees F.  Concrete shall be deposited in such a manner as to require a minimum of rehandling; shall be distributed so that when consolidation, and finished, grade surface elevation, and dimensions as required by the drawings will be obtained at all points.  If ready-mixed or transit-mixed concrete is used, time of introduction of mixing water into drum shall be stamped on the batch tickets.  Special care shall be exercised to prevent splashing the forms with concrete in advance of pouring.  Embedded items shall be secured in position, inspected, and approved before starting the placement of concrete.


C.
Concrete shall not be placed when the ambient atmosphere temperature is below 40 degrees F, nor when the concrete is likely subjected freezing weather before final set has occurred, unless specifically authorized in writing.  When authorized, the materials shall be heated in order that the temperatures of the concrete when deposited shall not be less than 50 degrees F, nor more than 80 degrees F.  All methods, and equipment for heating shall be subject to approval.


D.
Unless otherwise specified, slab concrete shall be placed to design thickness in one continuous layer.  Formed concrete shall be placed in horizontal layers not more than 20 inches thick.  Hoppers, and chutes, pipes or "elephant trunks" shall be used as necessary to prevent splashing of mortar on the forms, and reinforcing steel above the layer being placed.


E.
Successive layers shall be placed at a fast enough rate to prevent the formation of "cold joints."  If the surface of a layer of concrete in place sets to the degree that it will not flow, and merge with the succeeding layer when vibrated, the contractor shall discontinue placing concrete, and shall make a construction joint.


F.
If placing is discontinued when an incomplete layer is in place, the unfinished end of the layer shall be formed by a vertical bulkhead.

3.03
INSTALLATION OF FLOOR AND SLAB TREATMENTS


A.
Unpigmented mineral dry-shake hardener shall be applied to new floor and slab construction.  Hardener shall be installed per ACI 302 and manufacturer’s recommendations.

3.04
VIBRATING AND FINISHING


A.
Unless otherwise specified, concrete shall be consolidated with internal type mechanical vibrators capable of transmitting vibration to the concrete at frequencies not less than 6000 impulses per minute.


B.
The location, manner, and duration of the application of the vibrators shall be such as to secure maximum consolidation of the concrete without causing segregation of the mortar, and coarse aggregate, and without causing water or cement paste to flush to the surface.


C.
The contractor shall provide a sufficient number of vibrators to properly consolidate the concrete immediately after it is placed in the work.  Vibration shall be applied in the freshly deposited concrete by slowly inserting, and removing the vibrator at points uniformly spaced, and not farther apart than twice the radius over which the vibration is visibly effective.  The vibrator shall extend into the previously placed layer of fresh concrete, at all points, to insure effective bond between layers.


D.
Vibration shall not be applied directly to the reinforcement steel or the forms nor to concrete that has hardened to the degree that it does not become plastic when vibrated.


E.
The use of vibrators to transport concrete in the forms or conveying equipment will not be permitted.  Vibration shall be supplemented by spading, and hand tamping as necessary to insure smooth, and dense concrete along forms surfaces, in corners around embedded items.


F.
The interior concrete floor slab shall receive a smooth hand troweled finish unless otherwise indicated or specified.  The exterior slab shall receive a broom finish.

3.05
CURING


A.
Immediately after the finishing operations, the exposed concrete surfaces shall be cured by one of the following methods as the contractor may elect:



1.
Impervious Sheeting Method.  The entire exposed surface shall be wetted with a fine spray of water then covered with waterproof paper conforming to ASTM C 171, or with wetted polyethylene-coated burlap or polyethylene sheeting conforming to the water-retention requirements of ASTM C 171.  Polyethylene sheeting and polyethylene film bonded to burlap shall be not less than 0.004 inch thick.  Sheets shall be laid directly on the concrete surface with the light-colored side up, and overlapped 12 inches when continuous sheet is not used.  The curing medium shall be not less than 18 inches wider than the concrete surface to be cured medium shall be securely weighted down by placing a tank of moist earth on the edges just outside the forms, and over the transverse laps to form closed joints.  Sheets shall be satisfactorily repaired or replaced if damaged during curing.  The curing medium shall remain on the concrete surface to be cured for not less than 7 days.



2.
Membrane Curing Method.  The entire exposed surface shall be covered with a pigmented membrane-forming curing compound conforming to ASTM C 309.  The curing compound shall be applied in 2 coats by hand-operated pressure sprayers coat shall be applied in a direction approximately at right angles to the direction of application of the first coat.  The compound shall form a uniform continuous coherent film that will not crack or peel, and shall be free from pinholes or other imperfections.  Concrete surfaces that are subjected to heavy rainfall within 3 hours after the curing compound has been applied shall be resprayed by the method and at the coverage specified above at no additional cost to the Government.  Joint openings shall be sealed at the top by inserting moistened paper for fiber rope or covering with strips of waterproof paper prior to application of the curing compound, in a manner to prevent the curing compound from entering the joint.  Concrete surfaces to which membrane-curing compounds have been applied shall be adequately protected for 7 days from pedestrian, and vehicular traffic, and from any other actions which might disrupt the continuity of the membrane.  Any area covered with curing compound, and damaged by subsequent construction operations within the 7-day curing period shall be resprayed as specified above at no additional expense to the Government.

3.06
DAMAGED OR DEFECTIVE CONCRETE


A.
When concrete is honeycombed, damaged or otherwise defective the contractor shall remove and replace the structure or structural member containing the defective concrete, or correct or repair the defective parts.  The engineer will determine the required extent of removal, replacement, or repair.


B.
Prior to starting repair work the contractor shall obtain the engineer's approval of his plan for making the repair.  Such approval shall not be considered a waiver of the contracting officer's right to require complete removal of defective work if the completed repair does not produce concrete of the required quality, and appearance.


C.
Repair work shall be performed only when the inspector is present.


D.
Repairs of formed surfaces shall be started within 24 hours after removal of the forms.

END OF SECTION

SECTION 05120

STRUCTURAL STEEL

(JUN 98)

PART 1 - GENERAL

1.01
DESCRIPTION


A.
Work includes, but is not limited to the following:



1.
Structural steel framing for the building and the equipment support, fabrication and erection.

1.02
GENERAL REQUIREMENTS 


A.
Structural steel fabrication and erection shall be performed by an organization experienced in structural steel work of equivalent magnitude.  The Contractor shall be responsible for correctness of detailing, fabrication, and for the correct fitting of structural members.  Connections, for any part of the structure not shown on the contract drawings, shall be considered simple shear connections and shall be designed and detailed in accordance with pertinent provisions of AISC ASD Manual and AISC LRFD Vol II.  Substitution of sections or modification of connection details will not be accepted unless approved by the Contracting Officer.  AISC ASD Manual and AISC ASD Vol II shall govern the work.  Welding shall be in accordance with AWS D1.1.  High-strength bolting shall be in accordance with AISC ASD Manual.

1.03
APPLICABLE PUBLICATIONS


A.
The following publications, of the issue in effect on the date of Invitation for Bids/Request for Proposal, form a part of this specification to the extent referenced.



American Institute of Steel Construction (AISC)



AISC ASD Manual
Manual of Steel Construction, Allowable Stress Design



AISC ASD Vol II
Manual of Steel Construction Vol II: Connections



American Society for Testing and Materials (ASTM)



ASTM A 6/A 6M
General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and





Sheet Piling



ASTM A 36/A 36M
Carbon Structural Steel



ASTM A 53

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 







Welded and Seamless



ASTM A 325

Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength



ASTM A 500

Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds





and Shapes



ASTM A 563

Carbon and Alloy Steel Nuts



ASTM A 572/A 572M
High-Strength Low-Alloy Columbium-Vanadium Structural Steel



ASTM A 992

High Strength Low-Alloy Structural Steel W Shapes



ASTM F 436

Hardened Steel Washers



ASTM F 844

Washers, Steel, Plain (Flat), Unhardened for General Use



ASTM F 959

Compressible-Washer-Type Direct Tension Indicators for Use with Structural






Fasteners



American Society of Mechanical Engineers (ASME)



ASME B18.21.1
Lock Washers (Inch Series)



ASME B46.1

Surface Texture (Surface Roughness, Waviness, and Lay)



American Welding Society (AWS)



AWS A2.4

Standard Symbols for Welding, Brazing, and Nondestructive Examination



AWS D1.1

Structural Welding Code - Steel



Steel Structures Painting Council (SSPC)



SSPC Paint 25
Red Iron Oxide, Zinc Oxide, Raw Linseed Oil and Alkyd Primer (without Lead





and Chromate Pigments)

1.04
SUBMITTALS


A.
Drawings



1.
Structural Steel System, Structural Connections:  Shop and erection details including members (with their connections) not shown on the contract drawings. Welds shall be indicated by standard welding symbols in accordance with AWS A2.4.  The drawings shall bear the seal and signature of the professional engineer registered in Ohio, responsible for the design and detailing of connections.


B.
Statements



1.
Erection:  Prior to erection, erection plan of the structural steel framing describing all necessary temporary supports, including the sequence of installation and removal.


C.
Certificates



1.
Mill Test Reports:  Certified copies of mill test reports for structural steel, structural bolts, nuts, washers and other related structural steel items, including attesting that the structural steel furnished contains no less than 25 percent recycled scrap steel and meets the requirements specified herein, prior to the installation.



2.
Welder Qualifications:  Certified copies of welder qualifications test records showing qualification in accordance with AWS D1.1.



3.
Fabrication:  A copy of the AISC certificate indicating that the fabrication plant meets the specified structural steelwork category.


D.
Samples



1.
High Strength Bolts and Nuts, Carbon Steel Bolts and Nuts, Nuts Dimensional Style, Washers:  Random samples of bolts, nuts, and washers as delivered to the job site if requested, taken in the presence of the Contracting Officer and provided to the Contracting Officer for testing to establish compliance with specified requirements.

1.05
DELIVERY AND STORAGE


A.
Structural and miscellaneous steel shall be delivered undamaged and shall be stored and handled in a manner to prevent damage or deterioration of the paint film.

PART 2 - PRODUCTS

2.01
STRUCTURAL STEEL


A.
Carbon Grade Steel:  Carbon grade steel shall conform to ASTM A 36/A 36M.


B.
High-Strength Low-Alloy Steel:  High-strength low-alloy steel shall conform to ASTM A 572/A 572M, Grade 50.


C.
W Shapes High-Strength Low-Alloy Steel:  W shapes high-strength low-alloy steel shall conform to ASTM A 992.

2.02
STRUCTURAL TUBING


A.
Structural tubing shall conform to ASTM A 500, Grade B.

2.03
STEEL PIPE


A.
Steel pipe shall conform to ASTM A 53, Type E or S, Grade B.

2.04
HIGH STRENGTH BOLTS AND NUTS


A.
High strength bolts shall conform to ASTM A 325, Type 1 with carbon steel nuts conforming to ASTM A 563.

2.05
CARBON STEEL BOLTS AND NUTS


A.
Carbon steel bolts shall conform to ASTM A 307, Grade A with carbon steel nuts conforming to ASTM A 563, Grade A.

2.06
NUTS DIMENSIONAL STYLE


A.
Carbon steel nuts shall be Hex style when used with ASTM A 307 bolts or Heavy Hex style when used with ASTM A 325 or ASTM A 490 bolts.

2.07
WASHERS


A.
Plain washers shall conform to ASTM F 436.

2.08
PAINT


A.
Paint shall conform to SSPC Paint 25.

PART 3 – EXECUTION

3.01
FABRICATION


A.
Fabrication shall be in accordance with the applicable provisions of AISC ASD Manual.  Fabrication and assembly shall be done in the shop to the greatest extent possible. Compression joints depending on contact bearing shall have a surface roughness not in excess of 500 micro inches as determined by ASME B46.1, and ends shall be square within the tolerances for milled ends specified in ASTM A 6/A 6M.  Structural steelwork, except surfaces of steel to be encased in concrete, surfaces to be field welded, surfaces to be fireproofed, and contact surfaces of friction-type high-strength bolted connections shall be prepared for painting in accordance with AISC ASD Manual and primed with the specified paint.

3.02
ERECTION


A.
Erection of structural steel shall be in accordance with the applicable provisions of AISC ASD Manual.

B.
Structural Connections:  Anchor bolts and other connections between the structural steel and foundations shall be provided and shall be properly located and built into connecting work.  Field welded structural connections shall be completed before load is applied.


C.
Base Plates and Bearing Plates:  Column base plates for columns and bearing plates for beams, girders, and similar members shall be provided.  Base plates and bearing plates shall be provided with full bearing after the supported members have been plumbed and properly positioned, but prior to placing superimposed loads.  Separate setting plates under column base plates will not be permitted.  The area under the plate shall be damp-packed solidly with nonshrink grout. Grout shall be as specified in Section 03300, CONCRETE (FOR BUILDING CONSTRUCTION).


D.
Field Priming:  After erection, the field bolt heads and nuts, field welds, and any abrasions in the shop coat shall be cleaned and primed with paint of the same quality as that used for the shop coat.


E.
Final Painting:  Final painting shall be accomplished in accordance with section 09901, PAINTING - EXTERIOR
3.03
FABRICATION ERRORS


A.
The contractor shall be responsible for all fabrication errors.  Any field correction of fabrication errors must be approved by the Contracting Officer.  Unless field correction is approved, materials affected by fabrication errors shall be removed and replaced with new materials.

END OF SECTION

SECTION 05521

STEEL PIPE HANDRAILS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Provide steel pipe handrails, balusters, and fittings where indicated on the drawings.

1.02
RELATED WORK


A.
Section 03300 - Casting sockets into concrete.


B.
Section 09900 - Finish Painting

1.03
REFERENCE STANDARDS


A.
ASTM A36


Structural Steel

OR
A.
ASTM A441


High Strength Structural Steel


B.
AWS D1.1


Structural Welding Code


C.
OSHA

1.04
DESIGN DATA


A.
Installed railings to resist a lateral force of 200 lbs. at top member, without permanent set or damage to members or anchors.

1.05
SUBMITTALS


A.
Submit shop drawings for fabrication and erection of handrails in accordance with Section 01300.


B.
Indicate component details, materials, finishes, connecting and joining methods, and the relationship to adjoining work.

PART
2 - PRODUCTS

2.01
NOT USED

2.02
STEEL PIPE RAILING SYSTEM


A.
Posts:  1-1/2 inches diameter steel members of welded construction maximum 6 feet on center.


B.
Rails:  1-1/2 inches diameter steel intermediate and top rails, welded construction.


C.
Brackets and mounting:  Steel of sizes required.


D.
Finish: Galvanized after fabrication for exterior exposure, shop primed for interior applications.

2.03
PRIMING


A.
Bituminous paint:  Coat all metals in contact with concrete, masonry, or other dissimilar surfaces with bituminous paint.


B.
Primer:  Prime metals in contact with dissimilar metals with a primer suited for this purpose.


C.
Shop prime fabricated items not scheduled for galvanizing.


D.
Do not prime surfaces requiring field welding.


E.
Shop prime in 1 coat.

2.04
FABRICATION


A.
Verify dimensions on site prior to shop fabrication.


B.
Fit and shop assemble in largest practical sections for delivery to site and installation. Shop assembled joints shall be welded and ground smooth.


C.
Supply components required for proper anchorage of handrails and railings.


D.
Railings shall have vertical posts at all corners and at all ends that do not terminate at a wall.  

PART
3 - EXECUTION

3.01
INSTALLATION


A.
Erect work square, level, accurate to sizes and free from distortion or defects detrimental to appearance and performance.


B.
Handrails shall be installed with rails straight and true and posts vertical.  In horizontal rail sections the deviation from a straight line shall not be greater than 1/8 inch in 10 feet.  Rail posts shall be installed plumb within 1/2 degree.


C.
Rail joints shall be closely fitted to provide a smooth rail surface.  


D.
Secure wall flanges with a minimum of 2 expansion anchors at each flange.  Anchors shall be counter-sunk.


E.
Where posts are set in concrete sleeves for the post base connection, place sleeves in the concrete forms before or during the placement of concrete.  Railings posts shall be set back a minimum of 3 inches on center from the edge of concrete landings and stairs.

END OF SECTION

SECTION 05530

STEEL BAR GRATING

PART 1 - GENERAL

1.01
DESCRIPTION


A.
Provide and install steel bar grating on platforms, and catwalks as indicated on the drawings.

PART 2 - PRODUCTS

2.01
MATERIALS


A.
Steel grating shall be bar-type grating and shall be the standard product of a grating manufacturer.  Grating shall have 1-1/2 inch by 1/8 inch bearing bars spaced at 1-3/16 inches on center and shall have welded cross bars at 4 inches on center.  Grating shall be furnished in 3 foot wide strips.

2.02
FABRICATION


A.
Grating shall be fabricated in the shop to the maximum extent possible.  All cuts shall be clean cut in straight lines without burrs or ragged edges.


B.
Each 3 foot wide grating strip shall be continuous for the entire length of the installed strip unless the installed strip length is greater than 30 feet.


C.
Grating shall be cleaned and painted in the shop with 1 coat of rust-inhibiting primer and 2 finish coats of alkyd enamel.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Grating shall be installed in accordance with the manufacturer's printed installation instructions.  Each grating strip shall be welded to each supporting member at a maximum of 6 inches on center along the supporting member.

END OF SECTION

SECTION 07112

BITUMINOUS MEMBRANE FLASHING

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Apply fiber cants and composition flashings.


B.
Seal protrusions through roofing membrane.


C.
Coordination with installation of Division 15 work.

1.02
RELATED WORK


A.
Section 07900 - Sealants

1.03
REFERENCE STANDARDS


FS-QQ-L-171


Lead Sheet


FS-TT-C-1679A

Aluminum Coating for Flashing


ASTM D41


Asphalt Primer


ASTM D1863


Aggregate


ASTM D2178


Roofing Felts, Glass Fiber, Type IV


ASTM D2822


Plastic Cement, Asphalt Base (Flashing Cement)

1.04
SUBMITTALS


A.
Submit in accordance with Section 01300.



1.
Flashing Details - Shop drawings showing all information necessary for the waterproofing of roof openings.

1.05
ENVIRONMENTAL REQUIREMENTS


A.
Do not apply membrane flashing on damp or frozen surfaces.


B.
Ensure temperatures are maintained at a minimum 40 degrees F for 24 hours before application and continuously until waterproofing membrane has cured.

1.06
WARRANTY


A.
Guarantee shall provide for making good, with a minimum period of five years, at no cost to the Government, failures of waterproofing to resist penetration of water except where such failures are the result of structural failures of the building.



1.
If a failure occurs, contractor shall make temporary repairs within 24 hours after being notified by the Government.

PART 2 - PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS


A.
Johns-Manville.

2.02
MATERIALS


A.
Felts:  Fiberglass flashing felts.


B.
Primer:  ASTM D41 asphalt type, free of toxic solvents; compatible with waterproofing.


C.
Sealing Coatings:  ASTM 2822 Asphalt Base Plastic Cement; compatible with waterproofing; free of toxic solvents; smooth and uniform in composition.


D.
Aluminum Coating:  FS TT-C-1679A

PART 3 - EXECUTION

3.01
SURFACE PREPARATION


A.
Clean and prepare surfaces to receive flashing in accordance with manufacturers' recommendations.


B.
Ensure surfaces are firm, and free from:  frost, loose particles, cracks, pits, rough projections, grease, oil, and other foreign matter detrimental to application and adhesion of membrane flashing.

3.02
APPLICATION


A.
Apply uniform coat of primer at a rate of not less than 1 gallon per 100 square feet to surfaces to receive flashing.  Permit primer to dry before application of membrane flashing.


B.
Membrane flashing shall be comprised of the following:



1.
Base ply of fiberglass felt embedded in 1/8-inch thick uniform coating of flashing cement.  Start at top of curb and extend to a point at least 2 inches below the bottom of the cant.  End laps to be minimum 3 inches.  Apply a brush coat of aluminum coating at the minimum rate of 1 gallon per 100 square foot.



2.
Apply a second 1/8-inch thick uniform layer of flashing cement.



3.
Embed into the flashing cement 1 ply of fiberglass reinforced flashing, lapped 8 inches with joints staggered on centers between base ply joints.  Fasten flashing 8 inches on center with nails.



4.
Seal vertical laps, corners, and top edge with a 4-inch wide woven glass fabric centered over edges and seams using flashing cement.



5.
Apply a brush coat of aluminum coating at the minimum rate of 1 gallon per 100 square foot.

END OF SECTION

SECTION 07621

METAL FLASHING AND TRIM

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
The extent of metal flashing and associated metal trim work is indicated on the drawings and/or described below.


B.
Material to be aluminum unless specially noted otherwise.


C.
The following types of work are required:



1.
Flashing at penetrations in roofing: Required at all penetrations.



2.
Counter flashing for roofing: Required at all roof intersections with vertical surfaces.

1.02
RELATED WORK


A.
Section
07112
Bituminous Membrane Flashing
1.03
SUBMITTALS


A.
Submittals shall be submitted in accordance with Section 01300.



1.
Manufacturer's Data, Metal Flashing and Trim: Submit copies of metal manufacturer's specifications, installation instructions and general recommendations for flashing and trim applications.  Include manufacturer's certification or other data substantiating that the materials comply with the requirements.

PART 2 - PRODUCTS

2.01
SHEET METAL


A.
Acceptable Manufacturers:  Nichols-Homeshield Inc., 1470 N. Farnsworth Avenue, Aurora, Illinois or approved equal.


B.
Finish and Color:  All aluminum flashing that is visible is to be prefinished.  Color as approved by Base Engineer.  Finish colors shall be noted on the drawings.  Baked enamel with dry film thickness of 1 mil (plus or minus .2 mil).  A protective back coat shall be applied to the reverse side.

PART 3 - EXECUTION

3.01
METAL INSTALLATION


A.
GENERAL



1.
SMACNA Details:  Except as otherwise shown or specified, comply with applicable recommendations and instructions of the manufacturer of the sheet metal being installed.



2.
Manufacturer's Recommendations:  Except as otherwise shown or specified, comply with the recommendations and instructions of the manufacturer of the sheet metal being installed.



3.
Separate dissimilar metals from each other by painting each metal surface in the area of contact with a heavy application of bituminous coating, or by other permanent separation as recommended by the manufacturers of the dissimilar metals.



4.
Provide for thermal expansion of running trim, flashing, valleys, gutters, expansion joints and other items exposed for more than 15' - 0" continuous length.  Maintain a water-tight installation at expansion seams.  Locate expansion seams as shown or if not shown, at the following maximum spacings for each general flashing use:



5.
Coordinate metal flashing and trim work with the installation of roofing, waterproofing, drains, piping, blocking, nailers, reglets, framing at openings, curbs, parapets and other adjoining and substrate work.



6.
The installer must examine the substrate and the conditions under which the metal flashing and trim will be installed, and notify the Contractor in writing of unsatisfactory conditions.  Do not proceed with installation until unsatisfactory conditions have been corrected in a manner acceptable to the installer.


B.
Fabricate and install work with lines and corners of exposed units, true and accurate.  Form exposed faces flat and free of buckles, excessive waves and avoidable tool marks, considering the temper and reflectivity of the metal.


C.
Provide uniform, neat seams with minimum exposure of solder, welds and sealant.  Except as otherwise shown, fold back the sheet metal to form a hem on the concealed side of exposed edges.


D.
Conceal fasteners and expansion provisions wherever possible in exposed work, and locate so as to minimize the possibility of leakage.  Cover and seal work as required for a watertight installation.


E.
Provide cleat-type anchorages for metal flashing and trim wherever practical, arranged to relieve stresses from building movement and thermal expansion.


F.
On vertical surfaces lap 2-piece flashings a minimum of 3". 

END OF SECTION

SECTION 07900

SEALANTS

PART 1 - GENERAL

1.01
WORK INCLUDES


A.
Cleaning and preparation of surfaces.  


B.
Cosmetic sealants associated with interior painting.

1.02
Not Used

1.03
WARRANTY


A.
Replace sealants which fail because of loss of cohesion or adhesion, or do not cure.

PART 2 - PRODUCTS

2.01
MATERIALS


A.
Sealant (Interior):  Acrylic emulsion base, single component, capable of withstanding movement of up to 7.5% of joint width and satisfactorily applied throughout a temperature range of 45 to 80 degrees F.  Shore A hardness of maximum 50; nonstaining; nonbleeding; nonslumping; color as selected.  Woodmont Products Incorporated "Chem-calk 600"; Tremco "Acrylic Latex Calk"; or equal.

2.02
ACCESSORIES


A.
Primer:  Nonstaining type as recommended by sealant manufacturer.


B.
Joint Cleaner:  Noncorrosive and nonstaining type, recommended by sealant manufacturer; compatible with joint forming materials.


C.
Joint Filler:  Round, closed cell polyethylene rod; oversized 30-50% depending upon application requirement.

PART 3 - EXECUTION

3.01
PREPARATION


A.
Verify joint dimensions, and physical and environmental conditions are acceptable to receive work of this section.


B.
Clean, prepare, and size joints in accordance with manufacturer's instructions.  Remove any loose materials and other foreign matter that might impair adhesion of sealant.


C.
Use joint filler to achieve required joint depths for proper sealant performance.

3.02
INSTALLATION


A.
Perform work in accordance with ASTM C790 for latex base sealants.


B.
Install sealant in accordance with manufacturer's instructions.


C.
Finished joints to be free of air pockets, foreign embedded matter ridges, and sags.

END OF SECTION

SECTION 09260

GYPSUM WALLBOARD SYSTEMS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Metal framing required for gypsum board.


B.
Gypsum board.


C.
Wood blocking and framing.


D.
Taped and sanded joint treatment.

1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Section 09900 – Painting - Interior

1.03
QUALITY ASSURANCE


A.
Perform gypsum wallboard systems work in accordance with recommendations of ASTM C754 and GA216 unless otherwise specified in this section.

1.04
REGULATORY REQUIREMENTS


A.
Fire-Rated Partitions:  Listed and labeled by UL, U of I, U of C, or FM.

1.05
REFERENCES


A.
GA216 - Recommended Specifications for the Application and Finishing of Gypsum Board.


B.
ASTM C754 - Installation of Steel Framing Members to Receive Screw-attached Gypsum Wallboard, Backing Board, or Water-Resistant Backing Board.


C.
FS HH-I-521D - Insulation Blankets, Thermal Mineral Fiber, for Ambient Temperatures.

PART 2 - PRODUCTS

2.01
METAL FRAMING


A.
Provide metal framing materials in accordance with GA216.


B.
Studs:  Screw-type Cee-shaped 20 gage:  3-5/8”.


C.
Runners:  match studs.


D.
Fasteners and Anchorages:  GA216.

2.02
GYPSUM WALLBOARD


A.
Standard Gypsum Board:  5/8 inch thick, maximum permissible lengths; tapered edges.

2.03
GYPSUM WALLBOARD ACCESSORIES


A.
Corner beads:  Metal and paper combination.


B.
Edge trim:  LC bead


C.
Reinforcing tape, joint compound, adhesive, water fasteners:  GA216

PART 3 - EXECUTION

3.01
METAL FRAMING ERECTION - GENERAL


A.
Erect metal framing in accordance with ASTM C754.

3.02
METAL STUD ERECTION


A.
Metal Studs:  16 inches on center.


B.
Partition Heights:  Non fire rated construction to 6 inches above ceiling.  Provide and install additional bracing for partitions extending above ceiling.


C.
Opening Framing:  Install properly sized double wood studing at jambs and minimum 2x6 heads, or as indicated on the drawings.


D.
Coordinate installation of bucks, anchors, blocking, electrical, and mechanical work which is to be placed in or behind partition framing.  Allow such items to be installed after framing is complete.

3.03
GYPSUM BOARD INSTALLATION


A.
Install gypsum board in accordance with recommendations of GA216.


B.
Erect single layer standard gypsum board in direction most practical and economical, with ends and edges occurring over firm bearing.


D.
Use screws when fastening gypsum board to metal framing.  Use screws when fastening gypsum board to wood furring for framing.


E.
Place corner beads at external corners, securely anchored to framing with screws at 6 inch on center.  Use longest practical lengths.  Place edge trim where gypsum board abutts dissimilar materials.


F.
Tape, fill, and sand all joints, edges, corners, openings, and fixings, to produce surface ready to receive surface finishes.  Feather coats into adjoining surfaces so that camber is a maximum 1/32 inch.  This procedure shall include all edge beaded areas, corner beaded areas, J-molded areas, and any other beaded edges.  Keep control joints clear of joint compound.


G.
Remove and re-do defective work.

END OF SECTION

SECTION 09510

ACOUSTICAL CEILINGS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Non fire-rated: lay-in ceiling tiles.  Replace tiles in existing suspension system in area indicated.

1.02
RELATED WORK


A.
Division 15 - Air diffusers within ceiling system


B.
Division 16 - Lighting fixtures within the ceiling system


C.
Section 02072 - Minor Building Demolition.

1.03
REFERENCE STANDARDS


A.
FS SS-S-118A

Acoustical Units, Prefabricated,



Int. Amd. 4


Type III, Class A Material; Square and Tegular Edges

1.04
ENVIRONMENTAL CONDITIONS


A.
Do not install acoustical ceilings until building is enclosed, sufficient heat is provided, dust generating activities have been terminated and overhead mechanical work is completed, tested, and approved.


B.
Permit wet work to dry prior to commencement of installation.


C.
Maintain uniform temperatures of minimum 61 degrees F and humidity of 20% to 40% prior to, during and after installation.

PART 2 - PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS


A.
USG


B.
Armstrong

2.03
LAY IN PANELS


A.
Acoustical Tiles: Non Fire-Rated: (24 x 48) and (24 x 24) x 5/8 inch thick; mineral fiber composition; low-reflectance surface finish; match existing square; edges; 55 to 65 NRC Range; 35 to 39 STC range.  White color.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Install acoustical ceiling system in accordance with manufacturer's recommendations and the reflected ceiling plan that is a part of this work in order to produce a finished ceiling true to lines and levels and free from warped, soiled, or damaged grid or lay-in panels.


B.
Fit acoustic lay-in panels in place, free from damaged edges or other defects detrimental to appearance and function.  Fit border units neatly against abutting surfaces.

END OF SECTION

SECTION 09655

WALL BASE

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Replace wall base in areas indicated.


B.
Preparation of surfaces to receive Wall Base.


B.
Installation of Wall Base.

1.02
RELATED WORK


A.
Section 02072:  Minor Building Demolition.

1.03
REFERENCE STANDARDS


A.
FS SS-W-40 - Wall Base, Vinyl and Rubber.

PART 2 - PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS


A.
Roppe Rubber Corporation.

2.02
MATERIALS


A.
Base:  Conforming to FS-SS-W-40, Type I, Rubber; Top set coved 4 inches high, 1/8-inch thick including premolded end stops and external corners.


B.
Manufacturers Recommended Adhesive.


C.
Colors shall be selected by the Project Architect to closely approximate existing color.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Fit Joints Tight and Vertical.  Maintain minimum measurement of 18 inches between joints.


B.
Miter internal corners.  Use premolded sections for external corners and exposed ends.


C.
Install base on solid backing.  Adhere tightly to Wall and Floor Surfaces.


D.
Scribe and fit to door frames and other obstructions.Install straight and level to variation of plus or minus 1/8 inch over 10 feet.

3.02
CLEAN-UP


A.
Remove excess adhesive from floor, Base and Wall Surfaces without damage.

END OF SECTION

SECTION 09900

PAINTING - INTERIOR

PART 1 - GENERAL

1.01
RELATED DOCUMENTS


A.
Drawings and general provisions of contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

1.02
WORK INCLUDED


A.
Extent of painting work is indicated on drawings and schedules, and as herein specified.



1.
Work shall include all other items as may be required to satisfactorily complete the project.


B.
Painting new and existing interior gypsum board, acoustical wall panels, doors, door frames, window trim and frames including all related items, and finishing exposed items and surfaces where indicated.



1
Interior surfaces are defined as all exposed surfaces which are not in contact with the weather.


C.
Preparation of new and existing surfaces which are to receive finish.


D.
Removal, reinstallation, and protection of all non-related items as required.


E.
Unless otherwise specified or indicated, do not paint pre-finished items.


F.
Staining and varnishing wood.

1.03
RELATED WORK


A.
Section 07900 - Sealants

1.04
REFERENCE STANDARDS


A.
ASTM D16 - Definition of Terms


B.
ASTM D2016 - Test Methods for Moisture Content of Wood.


C.
NACE (National Association of Corrosion Engineers) - Industrial Maintenance Painting.


D.
NPCA (National Paint and Coatings Association) - Guide to U.S. Government Paint Specifications.


E.
PDCA (Painting and Decorating Contractors of America) - Painting - Architectural Specifications Manual.


F.
SSPC (Steel Structures Painting Council) - Steel Structures Painting Manual.


G.
All other Federal, State, Local and Environmental Publications as may be applicable.

1.05
QUALITY ASSURANCE


A.
Single Source Responsibility:  Provide primers and other undercoat paint produced by same manufacturer as finish coats.  Use only thinners approved by paint manufacturer, and only within recommended limits.


B.
Coordination of Work:  Review other sections of these specifications in which prime paints are to be provided to ensure compatibility of total coatings system for various substrates.  Upon request from other trades, furnish information or characteristics of finish materials provided for use, to ensure compatible prime coats are used.


C.
All materials not specified, but required for successful application of paint system must be of the brand and type indicated in manufacturer's printed instructions.

1.06
SUBMITTALS


A.
Submit in accordance with Section 01300.



1.
Paint:




a.
Product Data:  Submit manufacturer's technical information including paint label analysis, application instructions for each material proposed for use and catalog names and/or numbers.




b.
Samples:  Submit two samples, 3" x 5" in size illustrating each color selected for the project.

1.07
QUALIFICATIONS


A.
Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum four years documented experience.

1.08
DELIVERY, STORAGE AND HANDLING


A.
Deliver paint materials in sealed original containers labelled with manufacturer's name, type of paint, brand name, lot number, brand code, coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and reducing.



1.
No materials other than types and brand names specified and/or approved may be delivered to, or stored on the project site.


B.
For large quantities, all paint shall be of same batch number.


C.
Provide adequate storage facilities.



1.
Store paint materials at minimum ambient temperature of 45 degrees F (7 degrees C) and a maximum of 90 degrees F (32 degrees C), in well ventilated area and as required by manufacturer's instructions.



2.
Keep storage area clean and orderly at all times.


D.
Take precautionary measures to prevent fire hazards and spontaneous combustions.



1.
All rags, paints, solvents and/or other combustible materials must be stored in closed metal containers at all times.

1.09
ENVIRONMENTAL CONDITIONS


A.
Apply water-base paints only when surface temperature and surrounding air temperatures in each room are between 50 degrees F (10 degrees C) and 95 degrees F (35 degrees C), unless otherwise permitted by paint manufacturer's printed instructions.


B.
Apply solvent-thinned paints only when surface temperature and surrounding air temperatures in each room are between 45 degrees F (7 degrees C) and 95 degrees F (35 degrees C), unless otherwise permitted by paint manufacturer's printed instructions.

1.10
PROTECTION


A.
Adequately protect other surfaces from paint and damage.



1.
Repair damage as a result of inadequate or unsuitable protection at no expense to the Government.


B.
Furnish sufficient drop cloths, shields and protective equipment to prevent spray or dropping from fouling surfaces not being painted and in particular, surfaces within storage and preparation area.


C.
Remove electrical plates, surface hardware, fittings and fastenings, prior to painting operations.  Those items are to be carefully stored, cleaned and replaced on completion of work in each area.


D.
Do not clean hardware by using a solvent that may remove permanent lacquer finish.


E.
Contractor must furnish all required ladders, stages, scaffolds, etc., and related items, and they must be in safe condition with adequate strength to support maximum work load.


F.
Scaffolds, ladders, etc., must not be left up where they would interfere with other workmen, or present an unsafe condition, when not in daily use.

1.11
WORKMANSHIP


A.
All work shall be performed in a professional manner, leaving a high quality appearance for the finished product.



1.
All finished surfaces are to be free from drips, ridges, waves, laps, and marks.  Paint shall be throughly worked into all joints and corners, leaving no runs and/or sags.


B.
All painted surfaces damaged during the course of the project (ie. due to rigging, etc.) must be repaired at no expense to the government.


C.
Should problems arise in the connection with the application of the paint to a surface so as to prevent a professional quality job, painting on that area should be stopped immediately.  A representative of the paint manufacturer should then be called in to resolve the problem.

PART 2 - PRODUCTS

2.01
MATERIAL REQUIREMENTS


A.
Primers



1.
Latex




a.
Solids by Volume - 30% minimum, 65% maximum




b.
% Vehicle (Solids) by Weight - 35% maximum




c.
% Pigment by Weight - 15% minimum, 68% maximum




d.
V.O.C. - 3.0 lbs/gal maximum


B.
 Undercoats (First Coat)



1.
Latex




a.
% Solids by Volume - 25% minimum, 40 % maximum




b.
% Vehicle (Solids) by Weight - 30% maximum




c.
% Pigment by Weight - 20% minimum, 40% maximum




d.
V.O.C. - 3.0 lbs/gal maximum


C.
Finish Coat (Second Coat)



1.
Alkyd




a.
% Solids by Volume - 40% minimum, 55% maximum




b.
% Vehicle (Solids) by Weight - 45% maximum




c.
% Pigment by Weight - 20% minimum, 60% maximum




d.
V.O.C. - 3.0 lbs/gal maximum



2.
Latex




a.
% Solids by Volume - 25% minimum, 40% maximum




b.
% Vehicle (Solids) by Weight - 30% maximum




c.
% Pigment by Weight - 20% minimum, 40% maximum




d.
V.O.C. - 3.0 lbs/gal maximum

2.02
MATERIALS


A.
Only first quality paint and related items will be accepted.


B.
Paints:  Ready-mixed except field catalysed coatings.  Paints to have good flowing and brushing properties and be capable of drying or curing free of streaks or sags.



1.
Paint must be lead and chromate free unless otherwise specified.


C.
Colors:  Multiple color selections may be used throughout job.  Manufacturer must be able to match any color selections from manufacturer's listed below in paragraph 2.03.


D.
Finish colors shall be selected by the project engineer from other than manufacturer's standard collection.

2.03
ACCEPTABLE MANUFACTURERS


A.
Coronado


B.
Glidden


C.
Sherwin-Williams


D.
Devoe

PART 3 - EXECUTION

3.01
INSPECTION


A.
Applicator shall examine surface areas and substrate conditions scheduled to be finished prior to commencement of work and notify contracting officer in writing of conditions detrimental to proper and timely completion of work.  Do not proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to Applicator.



1.
Starting of painting work will be construed as Applicator's acceptance of surface and conditions.


B.
Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental to formation of a durable paint film.

3.02
PREPARATION OF SURFACES


A.
 All surface preparations shall adhere to manufacturer's printed instructions unless otherwise indicated.


B.
Correct defects and clean surfaces which affect work of this section.  Remove existing coatings that exhibit loose surface defects.


C.
Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items in place and not to be finish-painted, or provide surface protection prior to surface preparation and painting operations.  Remove, if necessary, for complete painting of items and adjacent surfaces.  Following completion of painting of each space or area, reinstall removed items.


D.
Remove mildew, by scrubbing with solution of tri-sodium phosphate and bleach.  Rinse with clean water and allow surface to dry completely.


E.
Remove contamination from interior gypsum wallboard surfaces and prime to show defects, if any.  Paint after defects have be remedied.



1.
Patch all walls as required for proper paint application.

3.03
APPLICATIONS


A.
General:  Apply paint in accordance with manufacturer's instructions.  Use applicators and techniques best suited for substrate and type of material being applied.


B.
Provide finish coats which are compatible with prime paints used.


C.
Apply each coat at proper consistency for a uniform finish.



1.
There shall be no visible evidence of runs, sags, drips or other imperfections indicating poor application.



2.
Make edges of paint of one color adjoining paint of another color sharp and clean with no overlapping.


D.
Allow each coat of finish to dry before next coat is applied, unless directed otherwise by manufacturer.


E.
Prime top and bottom edges of metal doors with enamel undercoat when doors are to be painted.


F.
Apply materials at not less than manufacturer's recommended spreading rate, to establish a total dry film thickness as indicated or, if not indicated, as recommended in paint manufacturer's printed instructions.


G.
Apply additional coats when undercoats, stains or other conditions show through final coat of paint, until paint film is of uniform finish, color and appearance.  Insure that surfaces, including edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to that of flat surfaces.

3.04
MECHANICAL AND ELECTRICAL EQUIPMENT


A.
Paint exposed conduit and electrical equipment occurring in finished areas.  Color to match adjacent surfaces.


B.
Remove grilles, covers, and access panels for mechanical and electrical systems from location and paint separately if painting is required.


C.
Replace identification markings on mechanical or electrical equipment when painted over or spattered.


D.
Refer to mechanical and electrical sections with respect to identification banding of equipment, ducting, piping, and conduit.


E.
Reinstall all previously removed surface items such as mechanical and/or electrical items after completing paint application.

3.05
CLEANING


A.
Promptly remove paint where spilled, splashed, or spattered.


B.
During progress of work keep premises free from any unnecessary accumulation of tools, equipment, surplus materials, and debris.



1.
Dispose of combustible wastes at the end of each workday and under no circumstances allow them to accumulate.


C.
Upon completion of work leave premises neat and clean, to the satisfaction of project inspector.

3.06
PAINTING AND FINISHING SYSTEM


A.
Gypsum Board - Paint 



1.
Apply one (1) coat of interior latex primer.



2.
Apply one (1) coat latex undercoat.



3.
Apply two (1) coat latex satin finish. 


B.
Acoustical Wall Panels



1.
One (1) coat latex undercoat.



2.
One (1) coat latex satin finish.


C.
Concrete Block



1.
Apply two (2) coats latex masonry paint satin finish.


D.
Metal - Doors and Frames



1.
Two (2) coats acrylic latex, semi-gloss finish.

END OF SECTION

SECTION 09901

PAINTING - EXTERIOR

PART 1 - GENERAL

1.01
RELATED DOCUMENTS


A.
Drawings and general provisions of contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

1.02
WORK INCLUDED


A.
Extent of painting work is indicated on drawings and schedules, and as herein specified.



1.
Work shall include all other items as may be required to satisfactorily complete the project.


B.
Painting new; exterior steel equipment platform, railings, ladders and pipe support brackets and finishing exposed items and surfaces throughout the project, except as otherwise indicated.


C.
Preparation of  new surfaces which are to receive finish.


D.
Removal, reinstallation, and protection of all non-related items as required.


E.
Unless otherwise specified or indicated, do not paint pre-finished items.

1.03
RELATED WORK


A.
Section 07900 - Sealants

1.04
REFERENCE STANDARDS


A.
ASTM D16 - Definition of Terms


B.
AWWA (American Water Association) C204 - Chlorinated Rubber Alkyd Paint Systems for the Exterior of Above Ground Steel Water Piping.


C.
NACE (National Association of Corrosion Engineers) - Industrial Maintenance Painting.


D.
NPCA (National Paint and Coatings Association) - Guide to U.S. Government Paint Specifications.


E.
PDCA (Painting and Decorating Contractors of America) - Painting - Architectural Specifications Manual.


F.
SSPC (Steel Structures Painting Council) - Steel Structures Painting Manual.

1.05
QUALITY ASSURANCE


A.
Single Source Responsibility:  Provide primers and other undercoat paint produced by same manufacturer as finish coats.  Use only thinners approved by paint manufacturer, and only within recommended limits.


B.
Coordination of Work:  Review other sections of these specifications in which prime paints are to be provided to ensure compatibility of total coatings system for various substrates.  Upon request from other trades, furnish information or characteristics of finish materials provided for use, to ensure compatible prime coats are used.


C.
All materials not specified, but required for successful application of paint system must be of the brand and type indicated in manufacturer's printed instructions.

1.06
SUBMITTALS


A.
Submit in accordance with Section 01200.



1.
Paint: 




a.
Product Data:  Submit manufacturer's technical information including paint label analysis, application instructions for each material proposed for use and catalog names and/or numbers.




b.
Samples:  Submit two samples, 3" x 5" in size illustrating each color selected for the project.




c.
Letter of Certification stating materials proposed are proper for use on type of surface indicated.

1.07
QUALIFICATIONS


A.
Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum four years documented experience.

1.08
DELIVERY, STORAGE AND HANDLING


A.
Deliver paint materials in sealed original containers labelled with manufacturer's name, type of paint, brand name, lot number, brand code, coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and reducing.



1.
No materials other than types and brand names specified and/or approved may be delivered to, or stored on the project site.


B.
For large quantities, all paint shall be of same batch number.


C.
Provide adequate storage facilities.



1.
Store paint materials at minimum ambient temperature of 45 degrees F (7 degrees C) and a maximum of 90 degrees F (32 degrees C), in well ventilated area and as required by manufacturer's instructions.



2.
Keep storage area clean and orderly at all times.


D.
Take precautionary measures to prevent fire hazards and spontaneous combustions.



1.
All rags, paints, solvents and/or other combustible materials must be stored in closed metal containers at all times.

1.09
ENVIRONMENTAL CONDITIONS


A.
Apply water-base paints only when temperature of surfaces to be painted and surrounding air temperatures are between 50 degrees F (10 degrees C) and 95 degrees F (35 degrees C), unless otherwise permitted by paint manufacturer's printed instructions.


B.
Apply solvent-thinned paints only when temperature of surfaces to be painted and surrounding air temperatures are between 45 degrees F (7 degrees C) and 95 degrees F (35 degrees C), unless otherwise permitted by paint manufacturer's printed instructions.


C.
Do not apply paint in snow, rain, fog or mist, or when relative humidity exceeds 85%, or too damp or wet surfaces, unless otherwise permitted by paint manufacturer's instructions.



1.
Painting may be continued during inclement weather if areas and surfaces to be painted are enclosed and heated within temperature limits specified by paint manufacturer during application and drying periods.

1.10
PROTECTION


A.
Adequately protect other surfaces from paint and damage.



1.
Repair damage as a result of inadequate or unsuitable protection at no expense to the Government.


B.
Furnish sufficient drop cloths, shields and protective equipment to prevent spray or dropping from fouling surfaces not being painted and in particular, surfaces within storage and preparation area.


C.
Remove electrical plates, surface hardware, fittings and fastenings, prior to painting operations.  Those items are to be carefully stored, cleaned and replaced on completion of work in each area.


D.
Do not clean hardware by using a solvent that may remove permanent lacquer finish.


E.
Contractor must furnish all required ladders, stages, scaffolds, etc., and related items, and they must be in safe condition with adequate strength to support maximum work load.


F.
Scaffolds, ladders, etc., must not be left up where they would interfere with other workmen, or present an unsafe condition, when not in daily use.

1.11
WORKMANSHIP


A.
All work shall be performed in a professional manner, leaving a high quality appearance for the finished product.



1.
All finished surfaces are to be free from drips, ridges, waves, laps, and marks.  Paint shall be throughly worked into all joints and corners, leaving no runs and/or sags.


B.
All painted surfaces damaged during the course of the project (ie. due to rigging, etc.) must be repaired at no expense to the government.


C.
Should problems arise in the connection with the application of the paint to a surface so as to prevent a professional quality job, painting on that area should be stopped immediately.  A representative of the paint manufacturer should then be called in to resolve the problem.

PART 2 - PRODUCTS

2.01
MATERIAL REQUIREMENTS


A.
Primers



1.
Alkyd




a.
Rust Inhibitive




b.
% Solids by Volume - 35% minimum, 55% maximum




c.
% Vehicle (Solids) by Weight - 25% maximum




d.
% Pigment by Weight - 40% minimum, 55% maximum




e.
V.O.C. - 3.5 lbs/gal maximum


B.
 Undercoats (First Coat)



1.
Alkyd




a.
% Solids by Volume - 40% minimum, 55% maximum




b.
% Vehicle (Solids) by Weight - 45% maximum




c.
% Pigment by Weight - 20% minimum, 60% maximum




d.
V.O.C. - 3.0 lab/gal maximum


C.
Finish Coat (Second Coat)



1.
Alkyd




a.
% Solids by Volume - 40% minimum, 55% maximum




b.
% Vehicle (Solids) by Weight - 45% maximum




c.
% Pigment by Weight - 20% minimum, 60% maximum




d.
V.O.C. - 3.0 lbs/gal maximum

2.02
MATERIALS


A.
Only first quality paint and related items will be accepted.


B.
Paints:  Ready-mixed except field catalysed coatings.  Paints to have good flowing and brushing properties and be capable of drying or curing free of streaks or sags.



1.
Paint must be lead and chromate free unless otherwise specified.


C.
Colors:  Multiple color selections may be used throughout job.  Manufacturer must be able to match any color selections from manufacturer's listed below in paragraph 2.03.


D.
Finish colors shall be selected by the project engineer from other than manufacturer's standard collection.

2.03
ACCEPTABLE MANUFACTURERS


A.
Coronado


B.
Glidden


C.
Sherwin-Williams


D.
Devoe

PART 3 - EXECUTION

3.01
INSPECTION


A.
Applicator shall examine surface areas and substrate conditions scheduled to be finished prior to commencement of work and notify contracting officer in writing of conditions detrimental to proper and timely completion of work.  Do not proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to Applicator.



1.
Starting of painting work will be construed as Applicator's acceptance of surface and conditions.


B.
Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental to formation of a durable paint film.

3.02
PREPARATION OF SURFACES


A.
All surface preparations shall adhere to manufacturer's printed instructions unless otherwise indicated.


B.
Correct defects and clean surfaces which affect work of this section.  Remove existing coatings that exhibit loose surface defects.


C.
Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items in place and not to be finish-painted, or provide surface protection prior to surface preparation and painting operations.  Remove, if necessary, for complete painting of items and adjacent surfaces.  Following completion of painting of each space or area, reinstall removed items.


D.
Remove dirt, oil, grease, and sand if necessary to provide adhesion key, when asphalt, creosote or bituminous surfaces require a paint finish.  Apply compatible sealer or primer.


E.
Remove surface contamination and oils from zinc coated surfaces and prepare for priming in accordance with metal manufacturer's recommendations.


F.
Sand and scrape shop primed steel surfaces to remove loose primer and rust.  Feather out edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel surfaces.

3.03
APPLICATIONS


A.
General:  Apply paint in accordance with manufacturer's instructions.  Use applicators and techniques best suited for substrate and type of material being applied.


B.
Provide finish coats which are compatible with prime paints used.


C.
Apply each coat at proper consistency for a uniform finish.



1.
There shall be no visible evidence of runs, sags, drips or other imperfections indicating poor application.



2.
Make edges of paint of one color adjoining paint of another color sharp and clean with no overlapping.


D.
Allow each coat of finish to dry before next coat is applied, unless directed otherwise by manufacturer.


E.
Apply materials at not less than manufacturer's recommended spreading rate, to establish a total dry film thickness as indicated or, if not indicated, as recommended in paint manufacturer's printed instructions.



1.
Apply each coat of paint slightly darker than the preceding coat unless otherwise approved.


F.
Apply additional coats when undercoats, stains or other conditions show through final coat of paint, until paint film is of uniform finish, color and appearance.  Insure that surfaces, including edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to that of flat surfaces.


G.
Omit primer coat on metal surfaces which have been shop-primed and touch-up painted, unless otherwise directed.



1.
Factory primed surfaces must be determined paintable in a normal manner by contractor or treated properly to secure adequate adhesion of jobsite paint.

3.04
MECHANICAL AND ELECTRICAL EQUIPMENT


A.
Paint exposed conduit and electrical equipment occurring in finished areas.  Color to match adjacent surfaces.


B.
Remove grilles, covers, and access panels for mechanical and electrical systems from location and paint separately if painting is required.


C.
Replace identification markings on mechanical or electrical equipment when painted over or spattered.


D.
Refer to mechanical and electrical sections with respect to identification banding of equipment, ducting, piping, and conduit.


E.
Reinstall all previously removed surface items such as mechanical and/or electrical items after completing paint application.

3.05
CLEANING


A.
Promptly remove paint where spilled, splashed, or spattered.


B.
During progress of work keep premises free from any unnecessary accumulation of tools, equipment, surplus materials, and debris.



1.
Dispose of combustible wastes at the end of each workday and under no circumstances allow them to accumulate.


C.
Upon completion of work leave premises neat and clean, to the satisfaction of project inspector.

3.06
PAINTING AND FINISHING SYSTEM


A.
Metal - Structural Steel, Sheet Steel



1.
One (1) coat alkyd primer.



2.
Two (2) coats alkyd semi-gloss finish.


B
Metal - Galvanized



1.
Wash surface with xylene or mineral spirits solution.



2.
Etch with mild solution of copper sulphate, rinse throughly.



3
One (1) coat alkyd primer.



4
Two (2) coats alkyd semi-gloss finish.

END OF SECTION

SECTION 15010

MECHANICAL PROVISIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Work covered by sections 15000 to 15999 which are included in this specification consists of furnishing all plant, labor, equipment, appliances, devices and materials, and performing all operations necessary to make project operational as herein specified and as shown, indicated, or noted on the drawings and specifications.

1.02
DEFINITIONS

Remove:  Disconnect, dismantle or disconnect and dismantle as necessary.  All removals not designated for reuse nor designated to be salvaged for the Government is property of contractor.  Dispose of removals outside of Wright Patterson Air Force Base.


Provide:  Furnish new, install, and make operational in location indicated or specified.


Replace:  Remove existing and provide new as indicated in same location.


Coordinate:  Locate to avoid (both existing and new) equipment, services, and obstructions.


Reroute:  Remove parts of system and provide extension to system to circumvent new obstruction.


Relocate:  Remove existing, install existing in different location indicated and make operational.


Reinstall:  Remove existing, install existing in same location and make operational.


Rough-in:  The installation of all parts of the heating, ventilation, and air conditioning system 


which can be completed prior to the installation of fixtures, diffusers, ceiling, and other final finish 


appurtenances.

1.03
DRAWINGS


A.
Consult all contract drawings which may affect the locations of any equipment, apparatus, piping and ductwork and make minor adjustments in location to secure coordination and maintenance accessibility.


B.
The layout shown on the drawings is schematic and exact locations shall be determined by structural and other conditions and verified in the field.  This shall not be construed to mean that the design of the system may be changed, it refers only to the exact location of piping and ductwork to fit into the building as constructed, and to coordination of all work with systems and equipment included under other divisions of the specifications.


C.
The layout shown on the drawings is based on a particular make of equipment.  If another make of equipment is used which requires modifications or changes of any description from the drawings or specifications, the contractor shall be responsible for making all such modifications and changes, including those involving other trades, as a part of this contract and the cost thereof shall be included in his bid.  In such case, the Contractor shall submit drawings and specifications showing all such modifications and changes prior to starting work, which shall be subject to the review of the contracting officer.


D.
The Contracting Officer reserves the right to make minor changes in the location of duct and equipment up to the time of rough-in without additional cost to the Government.


E.
Due to the scale of the drawings, it is impossible to show all offsets, elbows and transitions which may be required.  The Contractor shall carefully investigate the conditions affecting all work and shall furnish all elbows, fittings, transitions, etc., required to accomplish the desired result at no additional cost to the Government.


F.
Verification of Dimensions:  The Contractor should visit the premises before date of invitation for bids/request for proposals and thoroughly familiarize himself with all details of the work and working conditions and verify all dimensions in the field, and shall advise the contracting officer of any discrepancies before above date.  The contractor shall be specifically responsible for the coordination and proper relation of his work to the building structure and to the work of all trades.


G.
Where drawings indicate a component is to be replaced, provide extensions of all existing connections of similar material, capacity, size and locate components to secure full operational capabilities.

1.04
OPERATING AND MAINTENANCE INSTRUCTIONS


A.
Provide five complete sets of operating and maintenance instructions for the equipment and systems.  Provide at project close-out time.



1.
Each set shall be provided with a standard 3-ring hard bound cover, notebook.  Provide for 8-1/2"x11" notebook paper.



2.
Notebook shall have following organization:




a.
Title page with same information as title block of contract drawings.  The top of title page shall have the inscribed words "OPERATION AND MAINTENANCE INSTRUCTIONS".




b.
A table of contents listing specific systems and instructions provided.




c.
8-1/2"x11" notebook indexes with tabs displaying each line item listed in table of contents.  Provide indexes with reinforced edge quality.




d.
Large sheets of drawings shall be punched and folded into notebook.


B.
The operating and maintenance instructions shall include but not be limited to:



1.
System layout showing piping, valves, equipment and controls.  Contract documents with field changes are acceptable.



2.
Approved wiring and control diagrams in line-to-line schematic form, with data to explain the detailed operation and control of each component.



3.
A control sequence describing startup, operation and shutdown.



4.
Operating and maintenance instructions for each piece of equipment, including lubrication instructions.



5.
Manufacturer's bulletins, cuts and descriptive data.



6.
Parts lists and recommended spare parts.



7.
Provide all maintenance repair and overhaul data; text or descriptive literature.  If in manual form submit as such.  Provide information equivalent to all descriptive literature accessible to the manufacturer's authorized service representative.



8.
Lists of unique tools needed for complete maintenance of unit.



9.
Copy of approved submittals requested for equipment and components for that respective system.



10.
Copy of all final balance reports.  Include original shop drawings, from previous balance submittal, that indicate adjustments and duct probe transverses.

1.05
PROJECT CLOSE-OUT


A.
At project close-out, Section 01015, Paragraph 1.14, submit the following record documents:



1.
Five copies of operation and maintenance data.

PART 2 - PRODUCTS

2.01
EQUIPMENT AND MATERIALS


A.
Capacities of all equipment shall meet or exceed those specified.  Any equipment that is expected to operate 25 percent or more above the specified capacity shall be submitted for approval.


B.
Catalog numbers listed in the specifications do not necessarily have complete prefix and suffix designations for placing equipment order.  Contractor shall verify catalog numbers and amend the numbers as required to achieve an operational installation.

2.02
MANUFACTURER


A.
Where 2 or more pieces of material or equipment must perform same function, 1 manufacturer shall furnish duplicates of the pieces of equipment or material.


B.
Material and equipment shall be standard products of the manufacturer's latest design and available to perform the functions intended.


C.
Manufacturer shall have produced similar equipment and material for a period of at least 2 years.


D.
Similar installations using manufacturer's equipment and material shall exist.  Installations shall be rendering satisfactory service.

2.03
CONFORMANCE TO AGENCY REQUIREMENTS


A.
Where materials or equipment are specified to be constructed and/or tested in accordance with the standards of the American Society of Mechanical Engineers; the Air Conditioning and Refrigeration Institute; or the American Society of Heating, Refrigerating and Air Conditioning, Engineer or other testing agency, the contractor shall submit proof of such conformance, if requested by the Contracting Officer's Representative.


B.
Proof of such conformance shall be provided by one of the following:



1.
A written certificate from a nationally recognized testing agency, adequately equipped and competent to perform such services.  Certificate shall state the methods of testing and that the units conform to the applicable performance requirements of these specifications.  Provide agencies letterhead on certificate.



2.
Manufacturer shall submit an applicable computer product selection printout.  Printout shall possess manufacturer's certified test data (from standards) and manufacturer's letterhead.



3.
The label or listing of the agency as part of the manufacturer's standard catalog and publication's data.



4.
A published statement from the manufacturer.  Statement shall possess the following minimal requirements:




a.
A listing of all applicable performance requirements specified.




b.
Addressed to both contractor and Government Contracting Officer.




c.
The manufacturer's letterhead.




d.
The Government contract number.




e.
The standards to which the manufacturer's product conform.




f.
The means of certification testing etc. that the manufacturer warrants to conform to the above standards.




g.
A signature from a person in the manufacturer's organization who holds legal agent status of the respective manufacturer.

2.04
NAMEPLATES


A.
Each major item of equipment shall have the manufacturer's name, serial and model numbers on a plate securely attached to the item.

2.05
SAFETY REQUIREMENTS


A.
Belts, pulleys, chains, gears, couplings, projecting set screws, keys, and other rotating parts located so that any person can come in close proximity thereto shall be fully enclosed or properly guarded.  Items such as platforms shall be provided where indicated for safe operation and maintenance of equipment.

PART 3 - EXECUTION

3.01
MANUFACTURER


A.
Unless otherwise specified or indicated, install material and equipment in accordance with the recommendations of the manufacturer, as approved by the contracting officer, to conform with the contract documents.

3.02
SKILLS


A.
Have installation accomplished by workmen skilled in the required type of work.

3.03
SUPPORT


A.
Channel, cut, chase or drill floors, walls, partitions, ceilings or other surfaces as required to install support or anchor material and equipment.


B.
Do not support material or equipment from sheet steel.

3.04
WELDING


A.
The contractor shall be responsible for the quality of welding done.  Refer to Section 15020 - Qualifications of Welding Procedures and Welders.

3.05
ELECTRICAL COORDINATION


A.
All electrical work and equipment for motors, motor controls and cycle controls shall conform to the sections in these specifications, electrical.

3.06
WORKMANSHIP


A.
Materials and equipment shall be installed to conform with the contract document, in accordance with the approved recommendations of the manufacturer and the applicable standards.

3.07
REPAIRS


A.
Do not deface items furnished with finished surfaces by manufacturer.  Clean and repair damaged items to original finish.


B.
Skilled mechanics of the trade involved shall repair damage to building, piping or equipment caused by work.


C.
Patch holes caused by removal or installation of equipment and material.  Finish patched areas to match surrounding areas.


D.
Provide filling materials similar to existing structural material or smoke and fire stop fittings for openings in walls, ceiling and floors.  Filling materials or fittings shall not degrade fire rating of surrounding material.  Filling materials shall not allow passage of smoke, fire, water, or fumes.


E.
Where removed items leave unfinished or damaged finished surfaces exposed, finish those surfaces to match existing adjacent surfaces.

3.08
DRAIN LINES


A.
All strainers to have tapped blowdown connection 20mm (3/4") minimum; install batteru valve and blowdown pipe with hose connection.

3.09
CAPPING PIPING AND DUCTWORK


A.
Where part of an existing pipe/ductwork is to be removed and no new piping/ductwork or equipment are connected to the remaining pipe/ductwork, it shall be capped.


B.
If a new pipe/ductwork is shown with an open end it shall be capped unless shown otherwise.

3.10
FIELD INSTRUCTIONS


A.
Upon completion of the work and at a time designated, the services of one or more service engineers shall be provided by the Contractor to instruct the representative(s) of the government in the operation and maintenance of the new systems.  These field instructions shall cover all the items contained in the bond instructions.  The minimum number of hours for field instruction shall be as follows:



Type of System




Time (Hrs)



HVAC Controls




16



Chillers





8



Thermal Storage Tank



4



Pumps






4

3.11
INSPECTION OF MECHANICAL SYSTEMS


A.
At a minimum there shall be two milestone inspections for the HVAC, and other mechanical work.  These milestone inspections shall be coordinated with all the incremental inspections required by the specifications.  The contractor shall ensure all necessary work is completed and checked for conformance to the specification prior to requesting the inspection.  The Contracting Officer and/or his representative will conduct the inspection within a reasonable period of time after the request (usually 24 hours).  The request can be made to the Contracting Officer verbally.  All items noted as deficient by the inspection shall be corrected by the Contractor prior to a request for re-inspection.  The Contracting Officer will then respond in the named time limits for the re-inspection.  The inspections shall be as follows:



1.
Rough-In-Inspection:  Will be requested at the time all mechanical work is completed but prior to being covered by finish wall, ceiling, and floor materials.  Typically the ductwork shall be fabricated and installed, piping systems will be installed and hydrostatically tested as required.  All joints, connections, dampers, extractors and the devices will be visible and accessible for inspection.  Should any segment of the system be covered so as to prevent such inspection, the contractor shall expose the system for the Contracting Officer.  Once the inspection is completed and the work is accepted by Contracting Officer the contractor may proceed with construction and finish all work.  The contractor will be informed in writing that all work is acceptable.



2.
Finish Inspection:  Will be requested when all systems are completed, tested and ready for normal operations.  This inspection shall be done prior to the contractor requesting the overall project pre-final inspection.  Typically the HVAC system will have all devices in place, be balanced and working with fully controlled operations.  Other piping systems will be pressurized with all finished fixtures and trim in place.  The Contractor will not request the pre-final inspection until the Finish Inspection is completed.

3.12
WARRANTY PERIOD


A.
The contractor shall be responsible for providing a 12 month warranty on all equipment specified in Division 15, including all internal and external associated parts with such equipment, and the installation of all equipment.  The warranty shall cover both labor and material for the full warranty period.

END OF SECTION


SECTION 15015

CLEAN & FLUSH EXISTING PIPING

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Isolate existing chilled/hot water piping from chiller and any other coil or appurtenance that would be damaged during flushing operation:)


B.
Flush piping twice with mild acidic solution and rinse twice until clear; basically and acidically neutralized to between PH-6 to 9.

1.02
WORKMANSHIP


A.
It is the intent of this project to contract for a completed work, finished in all respects, and accomplished by mechanics skilled in the trades involved and performed in the highest standards of workmanship.

1.03
ENVIRONMENTAL PROTECTION


A.
Do not discharge fuels, oils, pesticides or any other toxic or hazardous substance into the storm or sanitary sewers of the base.  Where applicable, use best management practices to control dust and prevent erosion on the construction site.

1.04
JOB CONDITIONS


A.
Deliver acidic solution to job site in original unbroken factory packaged barrels, labeled with manufacturer's density and percent of mixture.


B.
The contractor shall be responsible for all existing chilled/hot water piping and shall repair any damage or defect caused by the cleaning process or not.

1.05
FLUSH CHILLED WATER PIPING


A.
Flushing Process shall be as follows:



1.
Step I - Flush all piping and components with water until discharge is clear and clean.



2.
Note:  Isolate all parts of the chilled/hot water piping system that would be damaged by the muriatic acid prior to pumping this weak, buffered solution through the system.



3.
Step II - Pump and circulate a 5% solution of muriatic acid through the chilled water piping system for not less than 4 hours.  The discharge shall be pumped back into the 208 liter (55 gallon) barrels it was pumped from.  Clean all in-line strainers, empty basket strainers, and check the operation of all valves.



4.
Note:  This muriatic acid solution shall not be reused in the next flushing.



5.
Step III - After strainers are cleaned, flushed the entire system with water and contain in barrels until PH tests shows dilution is between PH-6 and 9.  Then flush to sanitary drain only.  Do Not Dump the muriatic acid until it is neutralized to between PH-6 and 9 in any sanitary drain.



6.
Step IV - Repeat steps II and III.



7.
Step V - Fill chilled water system after connecting chillers and air handler and all joints have been inspected for leaks.  Pressurize systems and bleed out the air.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION


SECTION 15020

QUALIFICATION OF WELDING PROCEDURES AND WELDERS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Contractor shall provide typed, welding procedures, and certification of welders to meet the applicable sections of ASME Boiler and Pressure Vessel Code, Section IX.


B.
Applicable Pressure Vessel/Piping System



1.
Piping




(a)
Steel Water Piping



2.
Pressure Vessels




(a)
Unfired Pressure Vessels

1.02
DEFINITIONS


A.
Welding is defined as the process of joining two metals by heat or pressure.

1.03
REFERENCE STANDARDS


A.
Qualifications and procedures shall be based on ASME Boiler and Pressure Vessel Code, Section IX.

1.04
SUBMITTALS


A.
Type of welding to be used for the piping system involved in the project.


B.
Listing of the applicable sections of ASME Section IX for each piping system.


C.
Welding Procedures as required by ASME Boiler and Pressure Vessel Code, Section IX. Test certificate as required by ASME Section IX for the specific type of weld to be used.

PART 2 - PRODUCTS

NONE

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Each weld performed shall be identified with the welders’ specific code mark signifying his name and number assigned.

END OF SECTION

SECTION 15022

CAULKING AND SEALANTS FOR MECHANICAL WORK

PART 1 - GENERAL

1.01
SCOPE


A.
Provide caulking and sealants for mechanical work in exterior and interior walls.

1.02
APPLICABLE PUBLICATIONS


A.
Federal Specifications (Fed. Spec.)



TT-C-00598C

Caulking Compound, Oil and Resin Base Type (For Bldg. Construction)



TT-S-00227E

Sealing Compound:  Elastomeric Type, Multi & Component (For 






Caulking, Sealing, and Glazing in Buildings and Other Structures)



TT-S-00230C

Sealing Compound:  Elastomeric Type, Single Component (For 






Caulking, Sealing, and Glazing in Bldgs & Other Structures)



TT-S-001543A
Sealing Compound:  Silicone Rubber Base (For Caulking, Sealing, and 





Glazing in Buildings and Other Structures)



TT-S-001657

Sealing Compound-Single Component, Butyl Rubber Based, Solvent 






Release Type (For Bldgs. & Other Types of Construction)


B.
American Society for Testing and Materials (ASTM) Publications:



D 217


Cone Penetration of Lubricating Grease

1.03
GENERAL REQUIREMENTS


A.
Caulking and sealants shall be provided in joints as required.  The joint design, shape, and spacing shall be as indicated and specified.  Mixing shall be in accordance with instructions provided by the manufacturer of the sealants.

1.04
ENVIRONMENTAL REQUIREMENTS


A.
The ambient temperature shall be within the limits of 40 to 90 degrees F. when the caulking and sealants are applied.

1.05
DELIVERY AND STORAGE


A.
Materials shall be delivered to the job in the manufacturer's original unopened containers.  The containers shall include the following information on the label: supplier, name of material, formula or specification number, lot number, color, date of manufacture, mixing instructions, shelf life, and curing time when applicable at the standard conditions for laboratory tests.  Caulking compound or components outdated as indicated by shelf life shall not be used.  Materials shall be carefully handled and stored to prevent inclusion of foreign materials or exposure to temperatures exceeding 90 degrees F.  Sealant tape shall be handled and stored in a manner that will not deform the tape.

PART 2 - PRODUCTS

2.01
BACKFILL MATERIAL


A.
Backstop material shall be resilient urethane or polyvinyl-chloride foam, closed-cell polyethylene foam, closed-cell sponge of vinyl or rubber, polychloroprene tubes or beads, polyisobutylene extrusions, oilless dry jute, or rope yarn.  Backstop material shall be nonabsorbent, nonstaining, and compatible with the sealant used.  Tube or rod stock shall be rolled into the joint cavity.  Pre-formed support strips for ceramic and quarry tile control-joint and expansion-joint work shall be polyisobutylene or polychloroprene rubber.

2.02
NO. 2 SEALANT


A.
No. 2 sealant shall be a two-component, Elastomeric type compound conforming to Fed. Spec. TT-S-227, Type II, Class (A) (B).  The compound shall be supplied in pre-measured for on-the-job mixing.

2.03
NO. 4 SEALANT


A.
No. 4 sealant shall be a one component, Elastomeric-type compound conforming to Fed. Spec. TT-S-230, Type II, Class (A) (B) or Fed. Spec. TT-S-1543, Class (A) (B).

2.04
APPLICATIONS OF NO. 2 & NO. 4 SEALANT


A.
Sealing compounds conforming to Fed. Spec. TT-S-227, Fed. Spec. TT-S-230, and Fed. Spec. TT-S-1543 should be used on exterior applications for sealing control joints and expansion and other movable joints in concrete, masonry, and metal where cyclic movement is anticipated.  These sealants should not be used for sealing on asphalt to asphaltic or bituminous materials; a sealant based on asphalt or bituminous materials similar to those in the membrane should be used.  The following listing indicates the types of applications, appropriate for use of sealing compounds.  Class A compounds resist to 50 percent total joint movement.  Class B compounds resist to 25 percent total joint movement.  Joints and recesses formed where frames and subsills, louvers, and vents adjoin masonry, concrete, or metal frames.  Use sealing compound at both exterior and interior surfaces of exterior wall penetrations.


B.
Masonry joints in which shelf angles occur.


C.
Expansion and control joints.


D.
Interior face of expansion joints in exterior concrete or masonry walls where no metal expansion joint covers are required.


E.
Openings where items pass through exterior walls.


F.
Metal reglets when lead caulking rope is not used, where flashing is inserted into masonry joints, or where flashing is penetrated by coping dowels.


G.
Metal-to-metal joints where sealing or caulking is shown or specified.

2.05
PRIMER


A.
Primer for No. 2 and 4 sealant shall be as recommended by the sealant manufacturer.  Primer shall have been tested for durability with the sealant to be used and on samples of the surfaces to be sealed.

2.06
NO. 7 SEALANT


A.
No. 7 sealant shall be a polyisobutylene-based or isoprene-isobutylene-based pressure-sensitive tape or bead.  When applied between two clean, dry surfaces of specified thickness’ and under conditions of continuous pressure that will be encountered in the use specified, the sealant shall seal the joint from water and shall be weather resistant.  The material shall be nonbleeding at 160 degrees F and below, shall withstand temperature ranges from minus 30 degrees F to 200 degrees F without loss of adhesion and without slipping and shall have properties allowing the compound to move with the expansion and contraction of the structure.  The tape or bead shall contain a cloth or fiber insert.  The tape or bead shall be supplied in rolls with a removable paper for cloth backing.

2.07
NO. 10 SEALANT


A.
No. 10 sealant shall be treated-typed foamed-urethane strip saturated with a butylene waterproofing material or asphalt-impregnated foamed-polyurethane strip.

2.08
BOND-PREVENTIVE MATERIALS


A.
Bond-preventive materials shall be pressure-sensitive adhesive polyethylene tape, aluminum foil or wax paper. At the option of the Contractor, backstop material with bond breaking characteristics may be installed in lieu of bond-preventive materials specified.

2.09
CAULKING COMPOUND


A.
No. 1 caulking compound shall conform to Fed. Spec. TT-C-598, Type I.  Caulking compounds conforming to Fed. Spec. TT-C-598 should be used on interior applications for caulking joints in wood or masonry, or in the short joints between masonry surfaces, wood surfaces, or metal surfaces where limited movement is anticipated.  The listing below indicates the type of applications appropriate for use of oil and resin-base caulking:



1.
Openings 1/4 inch and less between walls and partitions and adjacent lockers, casework, shelving, door frames, built-in or surface mounted equipment and fixtures, etc.



2.
Joints between metal edge members for acoustical tile and adjoining vertical surfaces.



3.
Other interior locations where small voids between materials require filling for first class workmanship and painting.


B.
Sealer:  Sealer for No. 1 caulking compound shall be aluminum paint.

2.10
APPROVED SEALANTS FOR JOINTS


A.
A partial listing of joints and sealants:


Type of Joint







Sealant No.


Pipe sleeve thru floor



  


2 or 4

Pipe sleeve thru exterior wall
  



2 Ext - 10 Int


Sealed joint between ceramic


tile and bathtub






2 or 4


Pipe sleeve for insulated pipe


thru wall above grade





2 or 4


Pipe sleeve in floor or roof


with waterproofing membrane




2 & 7 or 10


Pipe sleeve for bare pipe thru


wall above grade






2


Metal frame around masonry




2

2.11
JOINT DIMENSIONS


A.
The minimum joint width for oil-and-resin-base-type caulking should be 1/4 inch, and the depth should be one to three times the width of the joint with the maximum depth being 3/4 inch.  The minimum joint width for synthetic rubber-base-type sealant should be in no case less than 1/4 inch.  The following chart is a guide for providing effective width-to-depth ratios:


IF JOINT WIDTH IS:

JOINT DEPTH SHOULD BE:


For Metal, Glass, or Other

Nonporous Surfaces:


Minimum
Maximum


1/4 inch (minimum suggested)
1/4 inch

1/4 inch


Over 1/4 inch to 1/2 inch

1/4 inch

Equal to "width"


Over 1/2 inch to 1 inch

1/2 inch

Equal to "width"


Over 1 inch to 2 inch


1/2 inch

1/2 of "width"


Over 2 inch



(Obtain recommendations from sealant






manufacturers.)

Joint should be provided for anticipated movement of not more than 50 percent of joint width with temperature range of not less than 150 degrees F. for metals and 100 degrees F. for other materials.

PART 3 - EXECUTION

3.01
SURFACE PREPARATION


A.
General:  The surfaces of joints to be sealed shall be dry.  Oil, grease, dirt, chalk, particles of mortar, dust, loose rust, loose mill scale, and other foreign substances shall be removed from all joint surfaces to be sealed.  Oil and grease shall be removed with solvent and surfaces shall be wiped with clean cloths.


B.
Concrete and Masonry Surfaces:  Where surfaces have been treated with curing compounds, oil, or other such materials, the materials shall be removed by sandblasting or wire brushing.  Laitance, efflorescence and loose mortar shall be removed from the joint cavity.


C.
Steel Surfaces:  Steel surfaces to be in contact with sealant shall be sandblasted or, if sandblasting would not be practical or would damage adjacent finish work, the metal shall be scraped and wire brushed to remove loose mill scale.  Protective coatings on steel surfaces shall be removed by sandblasting or by a solvent that leaves no residue.


D.
Aluminum Surfaces:  Aluminum surfaces of louvers in contact with sealants shall be cleaned of temporary protective coatings.  When masking tape is used for a protective cover, the tape and any residual adhesive shall be removed just prior to applying the sealant.  Solvents used to remove protective coatings shall be as recommended by the manufacturer of the aluminum work and shall be non-staining.

3.02
APPLICATION


A.
Paper Masking Tape:  Paper masking tape shall be placed on the finish surface on one or both sides of a joint cavity to protect adjacent finish surfaces from primer or compound smears.  Masking tape shall be removed within 10 minutes after the joint has been filled and tooled.


B.
Bond Preventive Materials:  Bond-preventive materials for No. 2, 3 and 4 sealant shall be installed on the bottom of the joint cavity and other surfaces indicated to prevent the sealant from adhering to the surfaces covered by the bond-preventive materials.  The materials shall be carefully applied to avoid contamination of adjoining surfaces or breaking bond with surfaces other than those covered by the bond-preventative materials.


C.
Backstops:  The back or bottom of joints constructed deeper than indicated shall be packed tightly with backstop material to provide a joint of the depth indicated.  Where necessary to provide a backstop for caulking compound, the joint shall be packed tightly with rope yarn.


D.
Primer:  Primer shall be used on concrete masonry units, wood, or other porous surfaces in accordance with instructions furnished with the sealant.  Primer shall be applied to the joint surfaces to be sealed.  Surfaces adjacent to joints shall not receive primer.


E.
No. 1 Caulking Compound:  Compound shall be gun-applied with a nozzle of proper size to fit the width of joint indicated and shall be forced into grooves with sufficient pressure to expel air and fill the groove solidly.  Caulking shall be uniformly smooth and free of wrinkles and shall be left sufficiently convex to result in a flush joint when dry.  One coat of sealer shall be applied over joint after compound has dried sufficiently to develop a surface skin so as not to deform the surface of the joint.


F.
No. 2, and 4 Sealant:  Compound shall be gun-applied with a nozzle of proper size to fit the width of joint indicated and shall be forced into grooves with sufficient pressure to expel air and fill the groove solidly.  Sealant shall be uniformly smooth and free of wrinkles.  Joints shall be tooled slightly concave after sealant is installed.  When tooling white or light-color sealant, dry or water-wet tool shall be used.

3.03
CLEANING


A.
The surfaces adjoining the caulked and sealed joints shall be cleaned of smears and other soiling resulting from the caulking and sealing application as work progresses.

END OF SECTION

SECTION 15041

STARTING OF MECHANICAL SYSTEMS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide material and labor required to perform start-up of each respective item of equipment and system prior to beginning of test, adjust and balance procedures.



1.
Provide information and assistance required, cooperate with test, adjust and balance services.


B.
Comply strictly with specified procedures in starting up mechanical systems.

1.02
START-UP PROCEDURES


A.
Bearings:



1.
Inspect for cleanliness, clean and remove foreign materials.



2.
Verify alignment.



3.
Replace defective bearings, and those which run rough or noisy.



4.
Grease as necessary, and in accord with manufacturer's recommendations.


B.
Drives:



1.
Adjust tension in V-belt drives, and adjust vari-pitch sheaves and drives (where specified) for proper equipment speed.



2.
Adjust drives for alignment of sheaves and V-belts.



3.
Clean, remove foreign materials before starting operation.


C.
Motors:



1.
Check each motor for amperage comparison to nameplate value.



2.
Correct condition which produce excessive current flow, and which exist due to equipment malfunction.


D.
Pumps:



1.
Check mechanical seals for cleanliness and adjustment before running pump.



2.
Inspect shaft sleeves for scoring.



3.
Inspect mechanical faces, chambers, and seal rings, replace if defective.



4.
Verify that piping system is free of dirt and scale before circulating liquid through the pump.



5.
Verify proper pump rotations.


E.
Control Valves:



1.
Inspect both hand and automatic control valves, clean bonnets and stems.



2.
Tighten packing glands to assure no leakage, but permit valve stems to operate without galling.



3.
Replace packing in valves to retain maximum adjustment after system is judged complete.



4.
Replace packing on any valve which continues to leak.



5.
Remove and repair bonnets which leak.



6.
Coat packing gland threads and valve stems with a surface preparation of "Moly-Cote" or "Fel-Pro", after cleaning.


F.
Verify that control valve seats are free from foreign material, and are properly positioned for intended service.


G.
Tighten flanges after system has been placed in operation.



1.
Replace flange gaskets which show any sign of leakage after tightening.


H.
Inspect screwed joints for leakage.



1.
Promptly remake each joint which appears to be faulty, do not wait for rust to form.



2.
Clean threads on both parts, apply compound and remake joints.


I.
After system has been placed in operation, clean strainers, dirt pockets, orifices, valve seats and headers in fluid systems, to assure being free of foreign materials.


J.
Open air vents, remove operating elements.



1.
Clean thoroughly, replace internal parts and put back into operation.


K.
Remove rust, scale and foreign materials from equipment and renew defaced surfaces.


L.
Set and calibrate draft gages of air filters and other equipment.


M.
Inspect fan wheels for clearance and balance.



1.
Provide factory-authorized personnel for adjustment.


N.
Check each electrical control circuit to assure that operation complies with specifications and requirements to provide desired performance.


O.
Inspect each pressure gage and thermometer for calibration.



1.
Replace items which are defaced, broken, or which read incorrectly.


P.
Repair damaged insulation.


Q.
Vent gases trapped in any part of systems.



1.
Verify that liquids are drained from all parts of gas or air systems.


R.
Check piping for leaks at every joint, and at every screwed, flanged, or welded connection, using "Leak-Tek" or other approved compound.

PART 2 - PRODUCTS

NONE

PART 3 - EXECUTION

NONE

END OF SECTION

SECTION 15047

IDENTIFICATION

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Mark pipes


B.
Tag valves


C.
Label equipment

1.02
RELATED WORK


A.
Section 15652 - Chilled Water Piping Systems


B.
Section 15710 - Hot Water Piping Systems

1.03
REFERENCE STANDARDS


A.
Military Standards (MIL-STD)



1.
MIL-STD-101
Color Code for Pipelines and for Compressed Gas Cylinders.


B.
Federal Specifications (FED SPEC.)



1.
PPP-T-66

Tape, Pressure Sensitive Adhesive, Vinyl 






Plastic Film.



2.
TT-P-98

Paint Stencil Flat.


C.
American National Standards Institute, Inc



1.
ANSI A13.1



2.
ANSI Z53.1

1.04
ACCEPTABLE MANUFACTURERS


A.
Seton

PART 2 - PRODUCT

2.01
PIPE MARKING


A.
Colored bands, blocks, pressure sensitive pipe marker shall be used to designate the material being handled.  Arrows shall indicate the direction of flow.  Upper case letters and arabic numbers shall be used.

2.02
TAGS


A.
Shall be brass at least 1-1/2 inches in diameter with depressed black characters 1/2 inch high.

2.03
IDENTIFICATION:  EXACT IDENTIFICATION OF THE MATERIAL CONTAINED IN PIPING SHALL BE ACCORDING TO THE following tables.

ANSI BAND AND LETTER SIZE

Outside Diameter


Width of Color


Size of Legend

of Pipe Covering


     Band     

 
and Numerals 

3/4" to 1-1/4"


     
8"


     1/2"

1-1/2" to 2"



8"


     3/4"

3-1/2" to 6"



12"


    1-1/4"

8" to 10"



24"


    2-1/2"

Over 10"



32"


    3-1/2"

ANSI MATERIAL IDENTIFICATION (7)








Color
Block

Material



Title

Letters
Backgrnd

Chilled wtr supply

CHILLED WATER SUPPLY
White
Green

Chilled wtr return

CHILLED WATER RETURN
White
Green

Hot wtr supply

HOT WATER SUPPLY

Hot wtr return


HOT WATER RETURN

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Apply markers to straight pipe runs at not over 15 feet spacing, adjacent to valves, at change-in directions, where pipe pass through walls or floors, and be clearly visible from operating position.


B.
Where pipes are too small or not readily accessible for such application, a brass tag shall be securely fastened at appropriate locations.

END OF SECTION

SECTION 15094

PIPE HANGERS AND SUPPORTS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Pipe hangers and supports.

1.02
RELATED WORK


A.
Section 15652 - Chilled Water Piping Systems


B.
Section 15710 - Hot Water Piping Systems

1.03
REFERENCE STANDARDS


A.
Pipe Supports:  ANSI B31.9, Building Services Piping.


B.
ASTM A526 - Steel Sheet, Fine Coated (Galvanized) by the Hot Dip Process, Commercial Quality.

PART 2 - PRODUCTS

2.01
INSERTS


A.
Inserts:  Malleable iron case of (galvanized) steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms.


B.
Size inserts to suit threaded hanger rods.

2.02
PIPE HANGERS AND SUPPORTS


A.
Hangers:  Pipe sizes 1/2 inch (12.7 mm) to 1-1/2 inch (38 mm):  Adjustable wrought steel ring.


B.
Hangers:  Pipe sizes 2 inches (51 mm) to 4 inches (102 mm) and cold pipe sizes 6 inches (152 mm) and over, adjustable wrought steel clevis.


C.
Hangers:  Hot Pipe sizes 6 inches (152 mm) and over, adjustable steel yoke and cast iron roll.


D.
Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods, cast iron roll and stand for hot pipe sizes 6 inches (152 mm) and over.


E.
Wall Support:  Pipe sizes to 3 inches (76 mm), cast iron hook.


F.
Wall Support for Pipe Sizes 4 inches (102 mm) and Over:  Welded bracket and wrought steel clamp, adjustable steel yoke and cast iron roll for hot pipe sizes 6 inches (152 mm) and over.


G.
Vertical Support:  Steel riser clamp.


H.
Floor Support for Pipe sizes to 4 inches (101 mm) and All Cold Pipe Sizes:  Cast iron adjustable pipe saddle, locknut nipple, floor flange and concrete pier to steel support.


I.
Floor support for Hot Pipe Sizes 6 inches (152 mm) and Over:  Adjustable cast iron roll and stand, steel screws and concrete pier or steel support.


J.
Design hangers to impede disengagement by movement of supported pipe.


K.
Provide copper plated hangers and supports for copper piping or provide sheet lead packing between hanger or support and piping.

2.03
HANGER RODS


A.
Provide steel hanger rods, threaded both ends, threaded one end, or continuous threaded.

PART 3 - EXECUTION

3.01
INSERTS


A.
Use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams wherever practicable.


B.
Set inserts in position in advance of concrete work.  Provide reinforcement rod in concrete for inserts carrying pipe over 4 inch (102 mm).


C.
Set inserts in concrete for all new work.  Provide expansion anchors for existing areas.

3.02
PIPE HANGERS AND SUPPORTS


A.
Support horizontal steel and copper piping as follows:






Distance

Nominal Pipe



Between


Hanger Rod

 Size (inch)



Support (feet)

Diameter (inch)

1/2 (12.7 mm)



 6 (1.83 m)

3/8 (9.5 mm)

3/4 to 1-1/2 (19.5-38.1 mm)

 6 (1.83 m)

3/8 (9.5 mm)

2 & 2-1/2 (51 & 64 mm)

10 (3.05 m)

3/8 (9.5 mm)

3 & 4 (76 & 102 mm)

12 (3.66 m)

5/8 (15.8 mm)

6 to 12 (152 to 305 mm)

14 (4.27 m)

7/8 (22.2 mm)

14 to 18 (356 to 457 mm)

20 (6.1 m)

1 (25.4 mm)


B.
Install hangers to provide minimum 1/2 inch (12.7 mm) clear space between finished covering and adjacent work.


C.
Place a hanger within one foot (0.305 m) of each horizontal elbow.


D.
Use hangers which are vertically adjustable 1-1/2 inch (38.1 mm) minimum after piping is erected.


E.
Support vertical piping at every other floor. 


F.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.


G.
Where practical, support riser piping independently of connected horizontal piping.

3.03
FINISH


A.
Finish coat all steel hangers and supports in finished areas to match surrounding area.  Prime coat all other steel hangers and supports.

END OF SECTION


SECTION 15140

PUMPS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
All pumps except where integral with a manufactured piece of equipment.

1.02
RELATED WORK


A.
Section 15145 “Motors”

1.03
SUBMITTALS


A.
Submit shop drawings and product data in accordance with Section 01300.


B.
Submit certified pump curves showing pump performance characteristics with pump and system operating point plotted.  Include NPSH curve when applicable.


C.
Submit manufacturer's installation instructions.

PART 2 - PRODUCTS

2.01
APPLICATION


A.
Statically and dynamically balance rotating parts.


B.
Construction shall permit complete servicing without breaking piping or motor connections.


C.
Pumps shall operate at variable speed.


D.
Pump connections shall be flanged.

2.02
BASE MOUNTED PUMPS


A.
Centrifugal type single stage, direct connected.


B.
Cast iron casing, split volute, single or double suction, rated for greater of 150 psi (1034 kpa) or 1.25 times actual working discharge pressure, renewable bronze wearing rings, flanged suction and discharge.


C.
Bronze impeller, fully enclosed, keyed to shaft.


D.
High grade alloy steel with copper shaft, bronze or stainless steel shaft sleeves.


E.
Oil lubricated roller or ball bearings with oil reservoirs. Provide oil seal and integral dirt and water seal at each end of reservoir.


F.
Flexible coupling drive with coupling guard.


G.
Seals:  Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and flexible bellows and gasket.


H.
High grade heat treated cast iron or reinforced heavy steel baseplate with integral drain rim grout base.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Provide drains for bases and stuffing boxes piped to and discharging into floor drains.


B.
Provide air cock and drain connection on horizontal pump casings.


C.
Provide line sized butterfly valve and strainer on suction and line sized soft seated check valve and globe valve on discharge.


D.
Decrease from line size, with long radius reducing elbows or reducers.  Support piping adjacent to pump such that no weight is carried on pump casings.  Provide supports under elbows on pump suction and discharge line sizes 4 inches (102 mm) and over.


E.
Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, operate within 25% of midpoint of published maximum efficiency curve.


F.
Install items in accordance with manufacturer's installation instructions.


G.
Qualified millwright shall check, align, and certify base mounted pumps prior to start-up.

END OF SECTION


SECTION 15145

MOTORS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Provide motors as specified in other sections.

1.02
APPLICABLE PUBLICATIONS


A.
National Electrical Manufacturer's Association (NEMA)



1.
MG-1

Motors and Generators


B.
Underwriter's Laboratories, Incorporated (UL)



1.
1004

Electric Motors

1.03
USAGE


A.
Motors shall have sufficient size for the duty to be performed.


B.
Motors shall not exceed the full load rating when the driven equipment is operating at specified capacity under the most severe conditions to be encountered.

1.04
DESIGN DIFFERENCE


A.
Horsepower ratings shown on plans are for guidance only and do not limit equipment size.


B.
When electrically driven equipment furnished under other sections materially differs from the contemplated design, contractor shall make the necessary adjustments to wiring, disconnects, overcurrent protective devices, and controllers to accommodate equipment actually installed.

1.05
SUBMITTALS


A.
Product Data


B.
Motor Efficiency

PART 2 - PRODUCTS

2.01
DUTY


A.
Motors shall have a continuous duty classification based on a 40 degree centigrade ambient temperature reference.

2.02
LOCATION


A.
In wet or damp locations provide waterproof motors.


B.
In dry locations provide drip-proof full-guarded motors.

2.03
CONTROL


A.
Motors and controllers shall be compatible.

2.04
SINGLE PHASE MOTORS


A.
Single phase motors shall be permanent split-capacitor type or capacitor start-capacitor run type squirrel cage induction motors.

2.05
POLYPHASE HORSEPOWER MOTORS


A.
Polyphase horsepower motors shall be squirrel cage induction motors.


B.
Motors installed in dry locations shall have ratings of severe duty and 1.15 service factor.


C.
Motors shall have Class F insulation systems.

2.06
EFFICIENCY


A.
All motors shall meet the minimum efficiency listed in Table I.

	
	 TABLE I

	
	
	

	MINIMUM MOTOR EFFICIENCY

	
	
	

	RATED HP
	
	EFFICIENCY

	
	
	

	1.0
	
	82.6

	1.5
	
	83.3

	2.0
	
	83.8

	3.0
	
	87.7

	5.0
	
	88.6

	7.5
	
	89.8

	10.0
	
	90.1

	15.0
	
	91.3

	20.0
	
	91.9

	25.0
	
	92.8

	30.0
	
	92.7

	40.0
	
	93.3

	50.0
	
	93.8

	60.0
	
	94.1

	75.0
	
	94.4

	100.0
	
	94.7

	125.0
	
	95.3

	150.0
	
	95.5

	200.0
	
	95.4


PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION

SECTION 15170

FLOWMETERS AND GAUGES

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
All flowmeters and gauges except where integral with a manufactured piece of equipment.

PART 2 - PRODUCTS


2.01
THERMOMETERS


A.
View  4-1/2 inch length, mercury filled.  Red reading tube with gray enamel case.


B.
Plastic window, stainless steel bulb chamber.


C.
Separate brass socket connection to permit unit removal without shutting down line.


D.
Temperature range:



1.
+30 to +240 degrees F.



2.
Normal reading shall be in middle two thirds of range.

2.02
LIQUID FILLED PRESSURE GAUGES


A.
3 1/2 inch dial gauge.



1.
Drawn steel case.



2.
Acrylic plastic window, positive "o" ring seal.



3.
Phosphor bronze bourdon tube, silver brazed to socket tip.



4.
Medium working pressure minimum of 30% of dial range.



5.
Max medium temperature 200 degrees F.



6.
White background with black figures and graduations dial.



7.
Diaphragm seal for temperature compensation.

2.03
FLOW CONTROL VALVES

A.
Dynamic Pressure Independent Temperature Control Valve


1.
Dynamic control valve shall accurately control flow, independent of system pressure 



fluctuation.


2.
Contractor shall install dynamic control valves where indicated in drawings.


3.
Valve shall be electronic, dynamic, modulating 2-way control device


4.
Maximum flow setting shall be adjustable to 51 different settings within the range of 



the valve size.


5.
Balancing valves shall not be required where pressure-independent valves are 



installed.


6.
Each of the 51 maximum settings shall maintain the full span of 2-10Vdc.


7.
For each maximum setting the turn down ratio shall be at least 100:1.

B.  
Valve Actuator


1.
Valve actuator housing shall be rated to IP44.


2.
Actuator shall be driven by a 24Vdc motor, and shall accept 2-10Vdc, 4-20mA, 3 



point floating or pulse width modulation electric signal and shall include resistor to 



facilitate any of these signals.


3.
Actuator shall be capable of providing 4-20mA or 2-10Vdc feedback signal to the 



control system independent of the maximum setting.


4.
External LED readout of current valve position and maximum valve position setting 



shall be standard.


5.
Optional fail safe system to power valve to either open or closed position from any 



position in case of power failure shall be available.

C. 
Valve Housing


1.
1/2”-1-1/2”: Housing shall be constructed of forged ASTM (CuZn39Pb2) brass rated 



at no less than 360psi static pressure and 2480F.


2.
1/2”-1-1/2”: Valve housing shall be double union construction with a range of pipe 



connections available for the appropriate pipe size.


3.
2”-6”: Housing shall be constructed of Ductile Iron ASTM A536-65T, Class 60-45-



18 rated at no less than 580psi static pressure and 2480F.

D. 
Flow Regulation Unit


1.
Flow regulation unit shall consist of 304 Stainless Steel and hydrogenated 



acrylonitrile butadiene rubber (1/2”-1-1/2”) or 316 Stainless steel and EPDM (2”-6”).


2.
Flow regulation unit shall be accessible for maintenance.


3.
Dual pressure/temperature test ports for verifying accuracy of flow performance shall 



be available for all valve sizes.


4.
Rangeability 100 = 1 or better

E.  
Neptronic pressure independent control valve or approved equal.

2.04 
DUAL TURBINE INSERTION FLOW METER WITH ANALOG OUTPUT

A.
General Description

Furnish and install an Onicon Model F-1210 Dual Turbine Insertion Flow Sensor complete with all installation hardware necessary to enable insertion and removal of the flow meter without system shutdown.  The sensor’s dual turbine element shall have contra-rotating axial turbine elements, each with its own rotational sensing system, and an averaging circuit to reduce measurement errors due to swirl and flow profile distortion.  Paddle type rotors will not be acceptable.  Rotational sensing of each turbine shall be accomplished electronically by sensing impedance change and not with magnetic or photoelectric means.  Each sensor shall be covered by the manufacturer’s two-year “No Fault” warranty.  

B. 
Accuracy & Calibration
Each flow sensor shall be individually wet-calibrated and tagged accordingly against the manufacturers primary volumetric standards, which must be accurate to within 0.1% and traceable to the U.S. National Institute of Standards and Technology (NIST).  The manufacturer shall provide a certificate of NIST traceable wet-calibration for each sensor. Accuracy shall be within ± 0.5% of actual reading at the calibrated typical velocity, within ± 1% of reading over a 10:1 turndown (3.0 to 30 ft/s) and within ± 2% of reading over a 50:1 turndown (from 0.4 to 20 ft/s).  Overall rangeability shall be from 0.17 ft/s to 30 ft/s (175:1 turndown ratio).  
C. 
General Features

The sensor shall have a maximum operating pressure of 400 PSI, maximum operating temperature of 2000 F (optional 3000 F peak) and a pressure drop of less than 1 PSI at 17 feet per second flow velocity.  The turbine elements shall be made of polypropylene (optional polysulfone) with sapphire jewel bearings and tungsten carbide shafts.  The flow sensor shall be constructed of plated brass (optional 316 stainless steel) with standard features to include a weather-tight aluminum electronics enclosure and half inch conduit connection fitting.

D. 
Electronic Outputs

The sensor shall have two integral non-isolated analog outputs, one 0-10 VDC and one 4-20 mA, for connection to a Central Control System.  The sensor shall also include three integral frequency outputs, (top turbine, bottom turbine, average frequency) for diagnostic purposes and for connection to local display.  All outputs shall be linear with flow rate.

E. 
Display Panel

Local indication of flow rate and/or total to be provided by an Onicon Model D-1200 Series Display Module.  The indicator(s) shall be mounted in a steel NEMA 4 enclosure with internal terminal strip connections and shall include a 120 VAC power supply with a 24 VDC output to power the flow sensor(s).

F. 
Onicon dual turbine insertion flowmeter model F-1210 w/D-1200 series display or approved equal.

PART 3 - EXECUTION

3.01
TEMPERATURE AND PRESSURE GAUGES


A.
Provide temperature and pressure gauges where indicated on drawing.  Locate sensing element where it will measure the medium surrounding the sensory element.


B.
Temperature and pressure gauges shall have separable sockets sized by contractor for size and pipe and 
gauge.


C.
Locate gauges where they can be read by a person standing on the floor.  Remote indicators are to be used where necessary to accomplish this.

END OF SECTION


SECTION 15176

CW STORAGE TANK

PART 1 - GENERAL

1.01
WORK INCLUDES


A.
Exterior, above grade, field erected CW storage tank.

1.02
RELATED WORK


A.
Insulation, piping, concrete foundation.
1.03
REFERENCE STANDARDS


A.
Construct pressure tanks to AWWA D100.

1.04
SUBMITTALS


A.
Submit shop drawings and product data in accordance with Section 01300.

1.05
CERTIFICATION


A.
Tank must be provided with an AWWA stamp.

PART 2 - PRODUCTS

2.01
EXTERIOR ABOVE GRADE FIELD ERECTED CW STORAGE TANK


A.
Tank:  Welded steel.  Design pressure of 40 ft. at top of tank.  Fluid temperature 40 deg. F to 90 deg. F.


B.
Accessories:



1.
Inlet and outlet flanged connections.



2.
Vent and drain flanged connections.



3.
Manway to interior and to under tank skirt.



4.
Full circumferential support on concrete base.


5.
Temperature gauge and temperature sensor wells.


6.
Insulation (2) 2” thick overlapped layers of rigid insulation, finish of .032” corrugated 



aluminum, sloping  with high performance 2-coat fluoropolymer coating system (70 



percent polyvinylidene fluoride resin), top.


7.
Internal distribution for inlet and outlet.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Support tank from base concrete structure.


B.
Flush and clean tank.


C.
Anchor tank in accordance with manufacturer's recommendations.

3.02
PERFORMANCE


A.
Tank shall be capable of accepting rated flow in or out without causing thermocline to exceed 2 ft. in height.

B. Tank shall be field tested at rated flow.  Facility chillers can be used to establish tank full of cold water.  

Contractor must provide means of dissipating cold water without using facility heat.  Provide temporary piping, heaters (may be steam driven from facility steam system if steam is available at time of testing) pumps as required to test tank.

END OF SECTION

SECTION 15250

PIPING INSULATION

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Field applied insulation for above ground piping.


B.
Adhesives, tie wires, tapes.


C.
Recovering.

1.02
REFERENCE STANDARDS


A.
Federal Specifications (Fed Specs):



L-P-535

Plastic Sheeting (Sheeting):  Plastic Strip:  Poly (Vinyl Chloride) and 






Poly (Vinyl Chloride-Vinyl Acetate), Rigid.


HH-B-100

Barrier Material Vapor (For Pipe, Duct and Equipment Thermal 





Insulation).


HH-I-551

Insulation Block and Boards, Thermal (Cellular Glass).



HH-I-558

Insulation, Blocks, Boards, Blankets, Felts, Sleeving (Pipe and Tube 






Covering), and Pipe Fitting Covering, Thermal (Mineral Fiber, Industrial 






Types).


HH-I-573

Insulation, Thermal, (Flexible Unicellular Sheet and Pipe Covering).


HH-I-1751/3A
Insulation Sleeving, Thermal, Pipe Covering (Cellular Glass).


SS-C-160

Cement, Insulation Thermal.


B.
Military Specifications (Mil Spec)


MIL-A-3316
Adhesives, Fire-Resistant, Thermal Insulation.


MIL-B-19564
Bedding Compound, Thermal Insulation Pipe Covering.



MIL-C-19565
Coating Compounds, Thermal Insulation Pipe Covering - Fire - and Water​Resistant, Vaptor


Barrier and Weather Resistant.


MIL-C-20079
Cloth, Glass; Tape, Textile Glass; and Thread, Glass.


MIL-A-24179
Adhesive, Flexible Unicellular-Plastic Thermal Insulation.


MIL-I-24244
Insulation Materials, Thermal, with Special Corrosion and Chloride 


Requirements.


MIL-C-82052
Coating, Compound, Waterproofing, Mineral Filled, Solvent-Type, 


Asphalt Base.


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


A 167

Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and 




Strip.


B 209

Aluminum-Alloy Sheet and Plate.


C 195

Mineral Fiber Thermal Insulating Cement.


C 533

Calcium Silicate Block and Pipe Thermal Insulation.


E 84

Surface Burning Characteristics of Building Materials.


D.
Manufacturers Standardization Society of the Valve and Fittings Industry (MSS) Publication


SP-69

Pipe Hangars and Supports - Selection and Application (1976).

1.03
SURFACE BURNING CHARACTERISTICS


A.
Requirements:  Insulation materials, adhesives, coatings, and other accessories shall have surface burning 


characteristics as detemined by ASTM E 84 not to exceed 25 for flame spread and 50 for smoke developed,


except for the following materials:



1.
Nylon anchors for securing insulation to ducts or equipment.



2.
Factory premolded one-piece PVC fitting and valve covers.



3.
Weatherproof coating.



4.
Asphaltic Mastic.



5.
Wood Blocks and wood or cork dowels.

1.04
FLAMEPROOFING


A.
Flameproofing treatments subject to deterioration due to the effect of moisture or high humidity are not


acceptable.

1.05
SUBMITTALS


A.
Submit shop drawings which indicate complete material data, a list of materials proposed for this project and


indicate thickness of material for individual services.

1.06
JOB CONDITIONS


A.
Deliver material to job site in original nonbroken factory packaging, labeled with manufacturer's density and


thickness.


B.
Perform work at ambient temperature as recommended by the adhesive manufacturer.

PART 2 - PRODUCTS

2.01
ADHESIVES:  MILITARY SPECIFICATION MIL-A-3316, CLASS 1 OR 2 AS SPECIFIED.

2.02
CONTACT ADHESIVE:  MILITARY SPECIFICATION MIL-A-24179, TYPE II, CLASS 1.

2.03
ASPHALTIC MASTIC:  MILITARY SPECIFICATION MIL-C-82052.

2.04
BANDS.


A.
On Aluminum Jacket:  3/8-inch by 0.020-inch and 2-inch by 0.016-inch thick aluminum.

2.05
BEDDING COMPOUND:  MILITARY SPECIFICATION MIL-B-19564.

2.06
CORNER ANGLES:  MINIMUM 28 GAGE, 1-INCH BY 1-INCH ALUMINUM ADHERED TO 2-INCH HEAVY kraft paper.

2.07
MINERAL FIBER THERMAL INSULATING CEMENT:  ASTM C 195.

2.08
GLASS TYPE:  MILITARY SPECIFICATION MIL-C-20079, TYPE II, CLASS 1 OR 3.  TYPE SHALL BE 4-inch wide rolls.  Class 3 shall be 4.5 ounces per square yard.

2.09
GLASS CLOTH:  MILITARY SPECIFICATION MIL-C-20079, TYPE I, CLASS 1, UNTREATED.

2.10
INSULATION JACKETS


A.
Vapor Barrier Jackets:  Vapor barrier jackets used on insulation exposed in finished areas shall have white


finish suitable for painting without sizing.


B.
Vapor Barrier Jacket for Pipe and Equipment:  Federal Specification HH-B-100, Type 1.  Factory composite


materials may be used to meet Beech puncture units.

C. Aluminum Jacket:  Corrugated, embossed or smooth sheet, 0.016-inch nominal thickness; ASTM B 209, 

Temper H14, Temper H16, Type 3003, 5005, 3105 or 5010.  Jackets shall be provided with moisture barrier except when applied over vapor barrier jackets.  Corrugations may run longitudinally or circumferentially.

2.11
STAPLES:  OUTWARD CLINCHING TYPE, MONEL OR ASTM A 167, TYPE 304 OR 316 STAINLESS steel.

2.12
POLYVINYL CHLORIDE FITTING COVERS:  FEDERAL SPECIFICATION L-P-535, COMPOSITION A, Type II.

2.13
FLEXIBLE UNICELLULAR INSULATION:  FEDERAL SPECIFICATION HH-I-573.

2.14
VAPOR BARRIER COATING:  MILITARY SPECIFICATION MIL-C-19565, TYPE II.  COLOR SHALL 
BE white and qualification for listing is not required.

2.15
WIRE:  SOFT ANNEALED GALVANIZED WIRE, 16 GAGE.

2.16
PIPE INSULATION FOR COLD PIPELINES (MINUS 30 DEGREES TO PLUS 60 DEGREES F, AND 
Domestic Cold Water, Dual Temperature Pipe, Interior Roof Drains and Air Conditioner Condensate drain 
lines):


A.
Cellular Glass:  Federal Specification HH-I-1751/3, Type I, Class 1.


B.
Mineral Fiber:  Federal Specification HH-I-558, Form D, Type III, Class 12.

D. Phenolic Foam:  Continuous molded rigid pipe insulation made from an essentially chemically neutral 

phenolic foam.

NOTE:  Service temperature range of minus 40 degrees F to 250 degrees F thickness shall be as required for mineral fiber.

2.17
PIPE INSULATION FOR HOT PIPELINES (ABOVE 60 DEGREES F):


A.
Calcium Silicate:  ASTM C533, Type I.


B.
Glass, Cellular:  Federal Specification HH-I-1751/3, Type I, Class 1.


C.
Mineral Fiber:  Federal Specification HH-I-558, Form D, Type III, Class 12.

E. Phenolic Foam:  Continuous molded rigid pipe insulation made from an essentially chemically neutral

phenolic foam.

NOTE:  Service temperature range of minus 40 degrees F to 250 degrees F thicknesses shall be as required for mineral fiber.

PART 3 - EXECUTION - ABOVEGROUND PIPE INSULATION

3.01
INSTALLATION:


A.
Except as specified, material shall be installed in accordance with the recommendations of the manufacturer. 

Insulation materials shall not be applied until tests specified in other sections of these specifications are completed; foreign material such as rust, scale, or dirt has been removed from surfaces to receive insulation; and the surfaces are clean and dry.  Insulation shall be kept clean and dry at all times.

3.02
GENERAL REQUIREMENTS:


A.
Chilled water and air conditioner condensate drain pipelines shall be insulated as specified for cold pipelines


as shown in Table I; exterior piping shall be insulated as specified for piping exposed to weather.


B.
Hot water piping.  Except as specified shown otherwise, hot water heating inside the structure shall be


insulated as specified for hot pipelines.


C.
Flexible unicellular insulation shall not be used exposed to weather.

3.03
PIPES PASSING THROUGH SLEEVES AND/OR HANGERS


A.
Insulation, whether hot or cold application, shall be continuous through hangers and sleeves.


B.
An aluminum jacket shall be provided over the insulation wherever caulking is required.


C.
Where penetrating interior walls, the aluminum jacket shall extend 2 inches beyond either side of the wall


and shall be secured on each end with a band.


D.
Where penetrating floors, the aluminum jacket shall extend from a point below the backup material to a point


10 inches above the floor with one band at the floor and one not more than 1 inch from the end of the


aluminum jacket.


E.
Where penetrating waterproofed floors, the aluminum jacket shall extend from below the backup material to


a point 2 inches above the flashing with a band 1 inch from the end of the aluminum jacket.


F.
Where penetrating exterior walls, the aluminum jacket required for pipe exposed to weather shall continue


through the sleeve to a point 2 inches beyond the interior surface of the wall.


G.
Where penetrating roofs, pipe shall be insulated as required for interior service to a point flush with the top of

the flashing and sealed with vapor barrier coating.  The insulation for exterior application shall butt tightly to the top of flashing and interior insulation.  The exterior aluminum jacket shall extend 2 inches down beyond the end of the insulation to form a counter flashing.  The flashing and counter flashing shall be sealed underneath with Type I vapor barrier coating.


H.
Support points such as hangers or rollers shall have a galvanized protection shield conforming to MSS SP-69,


Type 40.


I.
On pipes 2 inches and larger, an insulation insert of a density at least 9 pcf shall be installed under the

hanger.  The insert shall be the same length as the protection shield and shall cover not less than the bottom 180 degree arc of the pipe.  As an option, at least three wood or cork dowels may be used and placed strategically between the pipe and shield on an approximate 180 degree arc.  Inserts, blocks or dowels shall be the same thickness as the insulation.


J.
Inserts, blocks, or dowels shall be covered with a jacket material of the same appearance and quality as the

adjoining pipe insulation jacket, shall overlap the adjoining pipe jacket 1-1/2 inches, and shall be sealed as required for the pipe jacket.


K.
A factory fabricated protection shield unit that complies with the requirements specified for individual


components may be furnished.

3.04
COLD PIPELINES (MINUS 30 DEGREES TO 60 DEGREES F)


A.
Insulation Thickness:  Thickness of insulation (in inches) shall be as indicated in Table I.

TABLE I

	Service of 
	
	
	PIPE SIZE
	
	
	

	Range or Temp.
	
	
	(inches)
	
	
	

	(Degrees F)
	1/4 to 1-1/4
	1-1/2 to 3
	3-1/2 to 5
	6 to 10
	11 to 24
	25 to 33

	
	
	
	
	
	
	

	60 to 35    (CG)
	1.50
	1.5
	2
	2
	2
	2

	                (MF)
	1    
	1
	1.5
	1.5
	1.5
	1.5

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	34 to 0     (CG)
	2.5
	2.5
	2.5
	3
	3
	3.5

	               (MF)
	1.5
	1.5
	1.5
	2
	2.5
	2.5

	
	
	
	
	
	
	

	Domestic Cold
	
	
	
	
	
	

	Water       (CG) 
	1
	1
	1
	1.5
	1.5
	1.5

	                (MF)
	0.5
	0.5
	0.5
	1
	1
	1

	
	
	
	
	
	
	


NOTES:

CG - Cellular Glass




MF - Mineral Fiber


B.
Vapor Barrier Jacket:  Pipe insulation shall be covered with a factory applied vapor barrier jacket.  Insulation

or phenolic foam inside the building shown to be protected with an aluminum jacket shall have the insulation and vapor barrier jacket installed as specified herein.  The aluminum jacket shall be installed as specified for pipeing exposed to weather, except sealing of the laps of the aluminum jacket is not required.


C.
Cold Pipe Insulation (Straight Runs):



1.
Insulation shall be applied to the pipe with joints tightly butted and the ends of the insulation sealed 



off with Type II vapor barrier coating at intervals not to exceed 15 feet.



2.
Longitudinal laps of the jacket material shall overlap not less than 1-1/2 inches.  Butt strips 3 inches



wide shall be provided for circumferential joints.



3.
All laps and butt strips shall be secured with Class 2 adhesive and stapled on 4-inch centers.



4.
Factory self-sealing lap systems may be used when the ambient temperature is between 40 degrees 


and 120 degrees F.  The lap system shall be installed in accordance with manufacturer's recommendations.  Stapler shall be used only if specifically recommended by the manufacturer.  Where fishmouths occur, the section shall be replaced or the fishmouth repaired by applying Class 2 adhesive under the lap and then stapling.



5.
Staples and seams, including those on self-sealing lap systems shall be coated with a Type II vapor 



barrier coating.



6.
Breaks and punctures in the jacket material shall be patched by wrapping a strip of jacket material



around the pipe and securing it with adhesive, stapling, and coating as specified for butt strips.  The



patch shall extend not less than 1-1/2 inches past the break.



7.
At penetrations such as thermometers, the void in the insulation shall be filled with vapor barrier



coating and the penetration shall be sealed with a brush coat of the same coating.



8.
Gage piping may be insulated with unicellular plastic insulation.


D.
Insulation for Flanges, Unions, Valves, Anchors, Fittings, and Accessories:



1.
Pipe insulation shall have ends thoroughly coated with Type II vapor barrier coating not more than 6



inches from each flange, union, valve, anchor or fitting in all directions.



2.
Insulation of the same thickness and conductivity as the adjoining pipe insulation (either premolded or


segmented) shall be placed around the item, abutting the adjoining pipe insulation.  If nesting size insulation is used, the insulation should be overlapped 2 inches or one pipe diameter.  Loose fill mineral wool or insulating cement shall be used to fill the voids.  Elbows insulated using segments shall not have less than 3 segments per elbow.  Insulation may be secured by wire or tape until finish is applied.



3.
Upon completion of installation of insulation two coats of Type II vapor barrier coating be applied


with glass tape embedded between coats.  Tape seams shall overlap 1 inch.  The coating shall extend out onto the adjoining pipe insulation 2 inches.



4.
Where unions are shown not to be insulated, the insulation shall be tapered to the union at a 45-degree


angle.  The insulation and jacket shall terminate and shall be sealed with two coats of Type II coating with glass tape embedded between coats.



5.
Anchors attached directly to the pipe shall be insulated for a sufficient distance to prevent



condensation but not less than 6 inches from the insulation surface.



6.
Flexible connections at pumps and other equipment shall be insulated with unicellular plastic



insulation, unless otherwise indicated.


E.
Optional Poly-Vinyl Chloride Fitting Covers:  At the option of the contractor premolded, one-piece polyvinyl

chloride (PVC) fitting covers may be used in lieu of the embedded glass tape.  Factory premolded insulation or field-fabricated insulation segments shall be used under the fitting covers.  Blanket inserts will not be allowed.  Insulation shall be covered with 2 or more coats of Type II vapor barrier coating to a minimum thickness of 1/16 inch before the PVC covers are installed.  The covers shall be secured by PVC vapor barrier tape or with tacks made for securing PVC covers.  All tape seams and tacks shall then be coated with Type II vapor barrier coating.  Premolded PVC fitting covers shall not be used where exposed to the weather.

3.05
HOT PIPELINES (ABOVE 60 DEGREES F):


A.
Insulation Thickness:  Pipelines shall be covered with insulation. Insulation thickness for pipelines handling


60 degrees F to 200 degrees F hot water shall be as indicated in Table II attached to this  section.


B.
Vapor Barrier Jacket:  Pipe insulation shall be covered with a factory applied vapor barrier jacket.  Insulation

shown to be protected with aluminum jacketing shall be provided with factory applied vapor barrier jacket and covered with field-applied or approved factory-applied type aluminum jacket.


C.
Hot Pipe Insulation:



1.
Insulation shall be applied to the pipe with joints tightly butted.



2.
Longitudinal laps of the jacket material shall overlap not less than 1-1/2 inches, and butt strips 3



inches wide shall be provided for circumferential joints.



3.
Laps and butt strips shall be secured with Class 2 adhesive and stapled on 4-inch centers.  Adhesive



may be omitted where pipe is concealed.



4.
Factory self-sealing lap systems may be used when the ambient temperature is between 40 degrees


and 120 degrees F and shall be installed in accordance with manufacturers instructions.  Laps and butt strips shall be stapled whenever there is nonadhesion of the system.  Where fishmouths occur, the section shall be replaced or the fishmouth repaired by cementing and then stapling.


5.
Breaks and punctures in the jacket material shall be patched by wrapping a strip of jacket material around the pipe and cementing, stapling, and coating as noted for butt strips.  Patch shall extend not less than 1-1/2 inches past the break.


D.
Insulation on Flanges, Unions, Valves, Anchors, Fittings, and Accessories:



1.
The run of the line pipe insulation shall have the ends brought up to the item.


2.
Insulation of the same thickness and conductivity as the adjoining pipe insulation, either premolded or segmented, shall be placed around the item abutting the adjoining pipe insulation, or if nesting size insulation is used, overlapping 2 inches or one pipe diameter.  Loose fill mineral wool or insulating cement shall be used to fill the voids.  Elbows insulated using segments shall have not less than 3 segments per elbow.  Insulation may be wired or taped on until finish is applied.


3.
Upon completion of installation of insulation, two coats of Class 1 adhesive shall be applied with glass tape embedded between coats.  Tape seam shall overlap 1 inch.  Coating shall extend onto the adjoining insulation not less than 2 inches.


4.
Where unions are shown not to be insulated, the insulation shall be tapered to the union at a 45-degree angle.  The insulation and jacket shall terminate and shall be sealed with 2 coats of Type II coating with glass type embedded between coats.


5.
Optional Poly-Vinyl Chloride Fitting Covers:  At the option of the contractor, factory premolded one-piece PVC fitting covers may be used in lieu of the two coats of adhesive with glass cloth or tape embedded between as specified over the field fabricated segments or factory premolded insulation fitting covers.  Insulation for flanges, unions, valves, anchors, fittings, and accessories, with factory premolded insulation fitting covers shall be installed as specified for field fabricated segments.  Factory premolded one-piece PVC fitting cover shall be installed over the insulation and securing by stapling, taping with PVC vapor barrier tape, or with metal or plastic tacks made for securing PVC fitting covers.  PVC fitting covers shall not be used where exposed to the weather.

REQUIRED THICKNESS (INCHES) OF PIPE INSULATION

FOR PIPES HANDLING HOT WATER.  MF - MINERAL FIBER

OR PHENOLIC FOAM.  CG-CELLULAR GLASS.

	Range of
	
	PIPE SIZE
	

	Service
	
	(inches)
	

	(Degrees F)
	1/2 to 3
	4 to 6
	8 to 12

	
	
	
	

	60 to 200   (CG)
	1.5
	1.5
	2

	                (MF)
	1
	1
	1.5


3.06
PIPE EXPOSED TO WEATHER:  PIPING EXPOSED TO WEATHER SHALL BE INSULATED AND 
jacketed as specified for the applicable service (except insulation thickness shall be double), prior to 
application of the aluminum jacket.


A.
An aluminum jacket shall be installed over the insulation.  The jacket for hot piping may be factory applied.  The jacket shall overlap not less than 2 inches at longitudinal and circumferential joints and shall be secured with bands at not more than 12-inch centers.  Longitudinal joints shall be overlapped down to shed water.  Circumferential joints shall be sealed with a coating recommended by the insulation manufacturer for weatherproofing seams and joints in aluminum jackets.


B.
Flanges unions, valves, fittings, and accessories shall be insulated and finished as specified for the applicable service.  Two coats of an emulsion type weatherproof coating recommended by the insulation manufacturer shall be applied with glass type embedded between coats.  Tape overlaps shall be not less than 1 inch and the adjoining aluminum jacket not less than 2 inches.  Factory preformed aluminum jackets may be used in lieu of the above.

3.07
FINISH


A.
No additional finish is required inside the building, except that were shown insulation shall be protected with field applied aluminum jacket.

END OF SECTION


SECTION 15260

DUCT INSULATION

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Ductwork and Air Moving Equipment

1.02
REFERENCE STANDARDS


A.
Federal Specification (Fed Spec):



1.
L-P-535

Plastic Sheet (Sheeting):  Plastic Strip:  Poly (Vinyl Chloride) and 







Poly (Vinyl Chloride-Vinyl Acetate), Rigid.



2.
HH-B-100

Barrier Material Vapor (For Pipe, Duct and Equipment Thermal, 







Insulation).



3.
HH-I-551

Insulation Block and Boards, Thermal (Cellular Glass).



4.
HH-I-558

Insulation, Blocks, Boards, Blankets, Felts, Sleeving (Pipe and 







Tube Covering), and Pipefitting Covering, Thermal (Mineral 







Fiber, Industrial Types).



5.
HH-I-573

Insulation, Thermal, (Flexible Unicellular Sheet and Pipe 







Covering).



6.
HH-I-1751/3

Insulation Sleeving, Thermal, Pipe Covering (Cellular Glass).


B.
Military Specifications (Mil Spec):



1.
MIL-A-3316

Adhesives, Fire-Resistant, Thermal Insulation.



2.
MIL-B-19564

Bedding Compound, Thermal Insulation Pipe Covering.


3.
MIL-C-19565

Coating Compounds, Thermal Insulation Pipe Covering -- Fire​ and Water​






Resistant, Vapor-Barrier and Weather-Resistant.



3.
MIL-C-20079

Cloth, Glass; Tape, Textile Glass; and Thread, Glass.



4.
MIL-A-24179

Adhesive, Flexible Unicellular-Plastic Thermal Insulation.



5.
MIL-I-24244

Insulation Materials, Thermal, with Special Corrosion and 







Chloride Requirements.



6.
MIL-C-82052

Coating Compound, Waterproofing, Mineral-Filled, Solvent-Type, 







Asphalt Base.


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



1.
A 167


Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and 







Strip.



2.
B 209


Aluminum-Alloy Sheet and Plate.



3.
C 195


Mineral Fiber Thermal Insulating Cement.



4.
E 84


Surface Burning Characteristics of Building Materials.

1.03
SURFACE BURNING CHARACTERISTICS


A.
Insulation materials, adhesives, coatings and other accessories shall have surface burning characteristics as



determined by ASTM E 84 not to exceed 25 for flame spread and 50 for smoke developed.

1.04
FLAMEPROOFING


A.
Flameproofing treatments subject to deterioration due to the effect of moisture or high humidity are not


acceptable.

1.05
SUBMITTALS


A.
Product data, including thickness being used on ductwork and equipment.

PART 2 - PRODUCTS

2.01
MATERIALS SHALL CONFORM TO THE FOLLOWING REQUIREMENTS:


A.
Duct Insulation:  Federal Specification HH-I-558, Form A, Class 2, Form B, Type I, Class 6 or 7.  Density


shall conform to requirements specified hereinafter.


B.
Equipment Insulation, Cold Equipment (Below 60 Degrees F):



1.
Cellular Glass:  Fed Spec HH-I-551.



2.
Mineral Fiber:  Fed Spec HH-I-558 , Class 2, minimum density 3 pcf.


C.
Equipment Insulation, Hot Equipment (Above 60 Degrees F):



1.
Cellular glass (Up to 250 Degrees F Service):  Fed Spec HH-I-551, Type I, or Fed Spec HH-I-1751/3,



Type II.



2.
Calcium Silicate (Up to 1,200 Degrees F Service):  ASTM C 533 Type I, pipe shape may be used on



diesel engine exhaust piping and mufflers.  Material shall meet the requirements of MIL-I-24244 for



use on stainless steel surfaces.



3.
Mineral Fiber (Up to 1,800 Degrees F Service):  Fed Spec HH-I-558, Form A, Class 2, 3, 4, or 5 as



required for temperature encountered, minimum density 3 pcf.


D.
Other Materials



1.
ADHESIVES:  Mil Spec MIL-A-3316, Class 1 or 2 as specified.



2.
CONTACT ADHESIVE:  Mil Spec MIL-A-24179, Type II, Class 1.



3.
ASPHALTIC MASTIC:  Mil Spec MIL-C-82052.



4.
BANDS.




a.
On Aluminum Jacket:  3/8-inch by 0.020-inch and 2-inch by 0.016-inch thick aluminum.



5.
BEDDING COMPOUND:  Mil Spec MIL-B-19564.



6.
CORNER ANGLES:  Minimum 28 gage, 1-inch by 1-inch aluminum adhered to 2-inch by 2-inch



heavy kraft paper.



7.
MINERAL FIBER THERMAL INSULATING CEMENT:  ASTM C 195.



8.
GLASS TAPE:  Mil Spec MIL-C-20079, Type II, Class 1 or 3.  Type shall be 4-inch wide rolls. 



Class 3 shall be 4.5 ounces per square yard.



9.
GLASS CLOTH:  Mil Spec MIL-C-20079, Type I, Class 1, untreated.



10.
INSULATION JACKETS:




a.
Vapor Barrier Jackets:  Vapor barrier jackets used on insulation exposed in finished areas shall




have white finish suitable for painting without sizing.




b.
Vapor Barrier Jacket for Air Conditioning Duct:  Federal Specification HH-B-100, Type I for




duct in equipment room and exposed areas and Type I or Type II in all other areas.  Factory




composite materials may be used to meet Beech puncture units.




c.
Aluminum Jacket:  Corrugated, embossed or smooth sheet, 0.016-inch nominal thickness;




ASTM B 209, Temper H14, Temper H16, Type 3003, 5005, 3105 or 5010.  Jackets shall be




provided with moisture barrier except when applied over vapor barrier jackets.  Corrugations




may run longitudinally or circumferentially.



11.
STAPLES:  Outward clinching type, monel or ASTM A 167, Type 304 or 316 stainless steel.



12.
POLYVINYL CHLORIDE FITTING COVERS:  Fed Spec L-P-535, Composition A, Type II.



13.
FLEXIBLE UNICELLULAR INSULATION:  Fed Spec HH-I-573.



14.
VAPOR BARRIER COATING:  Mil Spec MIL-C-19565, Type II.  Color shall be white and



qualification for listing is not required.



15.
WIRE:  Soft annealed galvanized wire, 16 gage.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Except as specified, material shall be installed in accordance with the recommendations of the manufacturer. 

Insulation materials shall not be applied until tests specified in other sections of these specifications are completed; foreign material such as rust, scale, or dirt has been removed from surfaces to receive insulation; and the surfaces are clean and dry.  Insulation shall be kept clean and dry at all times.

3.02
INSULATION AND VAPOR BARRIER FOR AIR CONDITIONING DUCT


A.
Ducts and associated equipment insulation thicknesses shall be as follows:








Thickness








(Inches)


1.
Supply ducts

  

2



2.
Return air ducts


2



3.
Relief ducts

 

1-1/2



4.
Flexible runouts (field-insulated)
2



5.
Plenums



2



6.
Duct-mounted coil casings

2



7.
Coil headers and return bends

2



8.
Outside air intake ducts

1-1/2



9.
Filter boxes



2



10.
Mixing boxes (field-insulated)

2



11.
Supply fans (field-insulated)

2



12.
Site-erected air conditioning casings
2



13.
Ducts exposed to weather

2


B.
Ducts not requiring insulation are as follows:



1.
Factory fabricated double wall internally insulated duct.



2.
Site-erected air conditioning casings and plenums constructed of factory-insulated sheet metal panels.



3.
Supply and return ducts in air conditioned spaces unless otherwise shown.  Air conditioned spaces



shall be defined as those spaces directly supplied with conditioned air, or provided with a cooling



device such as a fan-coil unit.



4.
Return ducts in ceiling spaces unless otherwise indicated.



5.
Supply ducts in ceiling spaces which are used as return air plenums.



6.
Factory preinsulated flexible ducts.


C.
Insulation for rectangular ducts shall be flexible type where concealed, minimum density 3/4 pcf and rigid


type where exposed, minimum density 3 pcf.  Insulation for round ducts shall be flexible type, minimum


density 3/4 pcf.  Insulation for exposed ducts shall be provided with either a factory-applied vapor barrier


jacket or a vapor barrier coating finish as specified.  Insulation on concealed duct shall be provided with a


factory-applied vapor barrier jacket.


D.
Vapor barrier coating finish shall be accomplished by applying two coats of Type II vapor barrier coating


with a layer of glass cloth embedded between the coats.  The total dry film thickness shall be approximately


1/16 inch.

3.03
DUCT INSULATION INSTALLATION


A.
General Requirements:



1.
Duct insulation shall terminate at fire dampers and flexible connections.  Vapor barrier materials shall 



be applied to form a complete unbroken vapor seal over the insulation.



2.
Do not insulate over damper levers or 4 inch x 4 inch access doors.


B.
Installation on Concealed Duct:



1.
For all rectangular ducts and all round ducts, insulation shall be attached by applying Class 2 adhesive



around the entire perimeter of the duct in 6-inch wide strips on 12-inch centers.



2.
For rectangular ducts, 24 inch and larger, insulation shall be additionally secured to bottom of ducts 



by the use of mechanical fasteners.  Fasteners shall be spaced on 18-inch centers and not more than 18



inches from duct corners.



3.
Mechanical fasteners shall be provided on sides of duct risers for all duct sizes.  Fasteners shall be



spaced on 18-inch centers and not more than 18 inches from duct corners.



4.
Insulation shall be impaled on the mechanical fasteners where used and shall be pressed thoroughly



into the adhesive.  Care shall be taken to insure vapor barrier jacket joints overlap 2 inches.  The



insulation shall not be compressed to a thickness less than that specified.  Insulation shall be carried



over standing seams and trapeze-type duct hanger.



5.
Speed washers shall be installed where mechanical fasteners are used.  The pin shall be trimmed back



to the washer.



6.
Jacket overlaps shall be secured under the overlap with Class 2 adhesive and stapled on 4-inch 



centers.



7.
Staples and seams shall be coated with Type II vapor barrier coating.



8.
Breaks in the jacket material shall be covered with patches of same material as the vapor barrier.  The



patches shall extend not less than 2 inches beyond the break or penetration in all directions and shall



be secured with Class 2 adhesive and staples.  Staples and joints shall be sealed with a brush coat of



Type II vapor barrier coating.



9.
At jacket penetrations such as hangers, thermometers, and damper operating rods, voids in the



insulation shall be filled with Type II vapor barrier coating and the penetration sealed with a brush



coat of Type II vapor barrier coating.



10.
Insulation terminations and pin punctures shall be sealed and flashed with a reinforced vapor barrier



coating by applying two coats of vapor barrier coating with glass cloth embedded between coats.  The



coating shall have a dry film thickness of approximately 1/16 inch and shall overlap the adjoining



insulation and uninsulated surface 2 inches.  Pin puncture coatings shall extend 2 inches from the



puncture in all directions.



11.
Where insulation standoff brackets occur, insulation shall be extended under the bracket and the



jacket terminated at the bracket.


C.
Installation on Exposed Duct Work:



1.
For rectangular ducts, rigid insulation shall be secured to the duct by mechanical fasteners on all four



sides of the duct, spaced not more than 12 inches apart and not more than 3 inches from the edges of



the insulation joints.  A minimum of two rows of fasteners shall be provided for each side of duct 12



inches and larger.  One row shall be provided for each side of duct less than 12 inches.



2.
Duct insulation shall be formed with minimum jacket seams, and in no case shall a jacket seam be



allowed on or within 3 inches of the duct corner.  Insulation shall be brought up to standing seams,


reinforcing, and other vertical projections and shall not be carried over.  Vapor barrier jacket shall be continuous across seams, reinforcing, and projections.  When height of projections is greater than the insulation thickness, insulation and jacket shall be carried over.



3.
Insulation shall be impaled on the fasteners; speed washers shall be installed and pin trimmed to



washer.



4.
Joints in the insulation jacket shall be sealed with a 4-inch wide strip of the same material as the vapor



barrier jacket.  The strip shall be secured with Class 2 adhesive and stapled.



5.
Staples and seams shall be sealed with a brush coat of Type II vapor barrier coating.

Breaks and ribs or standing seam penetrations in the jacket material shall be covered with a patch of the same material as the jacket.  Patches shall extend not less than 2 inches beyond the break or penetration and shall be sealed with a brush coat of vapor barrier coating.



6.
At jacket penetrations such as hangers, thermometers, and damper operation rods, the voids in the



insulation shall be filled with vapor barrier coating and the penetrations sealed with a brush coat of 



vapor barrier coating.



7.
Insulation terminations and pin punctures shall be sealed and flashed with a reinforced vapor barrier


coating.  Two coats of Type II vapor barrier coating shall be applied with glass cloth embedded between coats.  The coating shall have a dry film thickness of approximately 1/16 inch and shall overlap the adjoining insulation and uninsulated surface 2 inches.

D. Exposed Ductwork Without a Factory Applied Insulation Jacket:  Whenever a factory applied vapor barrier

 jacket is not furnished, a vapor barrier coating finish shall be applied to the entire surface by first applying


corner angles to exposed corners and then applying two coats of vapor barrier coating with glass cloth

embedded between coats.  Coating thickness shall be approximately 1/16 inch.

3.04
DUCT EXPOSED TO WEATHER


A.
Installation of Insulation on Ducts Exposed to Weather:  Ducts exposed to weather shall be insulated and


finished as specified for the applicable service for exposed duct and equipment inside the building except 


insulation thickness shall be doubled.  After the above is accomplished, the insulation shall then be further


finished.


B.
Finish:



1.
Round Duct:




a.
Aluminum jacket material shall be applied with the joints lapped not less than 2 inches and



secured with bands located at circumferential laps and at not more than 12-inch intervals throughout.  Horizontal joints shall lap down to shed water, and vertical joints shall be sealed with weatherproof coating.




b.
Where jacketing abuts an uninsulated surface, joints shall be sealed with weatherproof coating.




c.
The jacket may, at the option of the Contractor, be provided with a factory fabricated



Pittsburgh or "Z" type longitudinal joint.  When the "Z" joint is used, the bands at the circumferential joints shall be designed by the manufacturer to seal the joints and hold the jacket in place.




d.
Fittings and other irregular shapes shall be furnished as specified and rectangular ducts.



2.
Rectangular Ducts:  Aluminum jacket material shall be applied.  Tops shall slope at least 1/4” – 1’-0”



and tops shall lap sides. 



3.
Optional Panels:  At the option of the contractor, prefabricated metal insulation panels may be used in 



lieu of the insulation and finish previously specified.  Thermal performance shall be equal to or better



than that specified for applied insulation.  Panels shall be the standard catalog product of a



manufacturer of metal insulation panels.  Fastenings, flashing, and support system shall conform to



published recommendations of the manufacturer for a weatherproof installation that will prevent


moisture from entering the insulation.  Panels shall be designed to accommodate thermal expansion and to support a 250 pound walking load without permanent deformation or permanent damage to the insulation.  Exterior metal cover sheet shall be aluminum and exposed fastenings shall be stainless steel or aluminum.

3.05
FINISH

A. No additional finish is required inside the building, except that where shown insulation shall be protected 
B. with field applied aluminum jacket.  Insulation exposed to weather not shown to have aluminum jacket shall be protected against ultraviolet deterioration with two coats of finish recommended by the manufacturer after the insulation is thoroughly dry.

END OF SECTION


SECTION 15652

CHILLED WATER

PIPING SYSTEMS

PART 1 - GENERAL

1.01 WORK INCLUDED


A.
Chilled water piping.


B.
Components as indicated or specified.

1.02 REFERENCE STANDARDS


A.
Federal Specification (Fed. Spec.)



1.
QQ-S-561

 Solder, Tin Alloy:  Tin lead alloy; and lead alloy



2.
WW-T-696

Traps; Steam and Air



3.
WW-P-521

Pipe Fittings, Flange Fittings, and Flanges: Steel and 







Malleable Iron  (Threaded and Butt-Welding) Class 150



4.
WW-V-35

Valve, Ball



5.
WW-V-51

Valve Bronze, Angle; Check and Globe, 125 150 and 200 







pound, Screwed, Flanged, or Soldered



6.
WW-V-54

Valve, gate, bronze, (125, 150 and 200 pound, threaded 







ends, flanged ends, soldered ends, and brazed ends (for land 







use)



7.
WW-V-58

Valves, gate, cast iron; threaded and flanged


B.
Military Specification (Mil. Spec.)



1.
MIL-V-12003

Valve, plug, Cast Iron or Steel, Manually Operated



2.
MIL-S-16293

Strainer, Sediment, Pipeline, water, air, gas, oil or steam



3.
MIL-V-18146

Valve, Pressure Regulating, Water



4.
MIL-V-18434

Valve, Gate, Globe, and Angle, Steel



5.
MIL-V-18436

Valve, Check



6.
MIL-V-18826

Valve, Globe, and Angle, Cast Iron


C.
American National Standards Institute (ANSI) Publications



1.
B16.18

Cast bronze solder joint pressure fittings



2.
B16.22

Wrought copper and bronze solder joint pressure fittings



3.
B31.9


Building Services Piping


D.
American Society for Testing and Materials (ASTM) Publications



1.
A53


Welded and Seamless steel pipe



2.
B88


Seamless copper water tube


E.
Underwriters Laboratories Inc. (UL)



1.
UL 429

Electrically Operated Valves


F.
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE) Standards



1.
15


Safety Code for Mechanical Refrigeration

1.03 SUBMITTALS


A.
Submit product data and shop drawings in accordance with Section 01300.

PART 2 - PRODUCTS

2.01 PIPING


A.
Provide seamless schedule 40 black steel pipe conforming to ASTM A53.  Piping 4 inches and smaller may


 be hard drawn copper tubing; Type L for aboveground use, conforming to ASTM B88.


B.
Piping systems specified herein shall be compatible with system fluids, and capable of handling the pressures


and temperatures of the service.

2.02 PIPE FITTINGS


A.
Black steel pipe fittings shall be malleable iron conforming to WW-P-521, type I.  Fittings sized 2 inches and


smaller shall be threaded, fittings sized 2-1/2 inches or larger shall be butt-welding type.  Flanges shall be


welding neck type.  All fittings shall be suitable for 125 psi, and 180 degrees F service.  For all piping 2-1/2


inches or larger provide flange connections.  For steel piping 2 in or smaller provide unions at connections.


B.
Fittings for copper tubing shall be cast bronze solder joint type conforming to ANSI B16.18 or wrought


copper solder joint type conforming to ANSI B16.22.

2.03 MECHANICAL PIPE COUPLINGS


A.
Couplings may be used for water temperatures not to exceed 230 degrees F.  Couplings shall be self


centering and shall engage and lock in place the grooved or shouldered ends of pipe and pipe fittings in a


positive watertight couple.  The couplings shall provide some degree of angular pipe deflection contraction


and expansion.  The coupling clamp shall be malleable iron, the gasket shall be molded rubber, and the "line

call-out" number shall be suitable for a dual service piping system with water temperature range between 50 degrees F and 230 degrees F.  Coupling nuts and bolts shall be steel, grooved fittings shall be malleable iron  or ductile iron.  Mechanical couplings and fittings shall be of the same manufacturer.  Before couplings are assembled, pipe ends and outsides of gaskets shall be lightly coated with lubricant approved by the coupling manufacturer to facilitate installation.

2.04 END CONNECTIONS


A.
Steel piping 2 inches and smaller shall be screwed, socket welded, or grooved and steel piping 2-1/2 inches


and larger shall be flanged, butt welded, or grooved.


B.
Copper tubing joints shall be silver solder type conforming to Fed. Spec. QQ-S-561 and having a chemical


composition of 5% silver, 95% tin with a melting point of 430 degrees F; stay-brite No. 8.

2.05 VALVES


A.
Angle, check and globe valves 2 inches and smaller shall be bronze.  Angle, check and globe valves 2-1/2


inches and above shall be steel or cast iron with requirements specified.  For copper lines provide bronze


valves.

2.06 GLOBE AND ANGLE VALVES


A.
Bronze globe and angle valves shall conform to WW-V-51, and shall be 200 pound class, except that 150

pound class valves with solder ends may be used for copper tubing.  All valves shall have renewable seats and discs except solder end valves which shall have integral seats.


B.
Steel globe and angle valves shall conform to MIL-V-18434, and shall have seat and corrosion-resistant trim 


as recommended by the manufacturer for the conditions indicated.


C.
Cast iron globe and angle valves shall conform to MIL-V-18826, shall have bronze trim, and shall be


provided with tapped drains and brass plug.

2.07 CHECK VALVES


A.
Bronze check valves shall conform to WW-V-51, and shall be of the regrinding swing check type, and of the


200 pound class.


B.
Steel check valves shall conform to MIL-V-18436, and shall have heat and corrosion-resistant trim.


C.
Swing check valves and lift check valves 2-1/2 inches and larger shall have bolted caps.


D.
Cast iron check valves, 2-1/2 inches and larger, shall conform to MIL-V-18436, shall have bronze trim, and


shall be of the non-slam, eccentric disc type for centrifugal discharge service.

2.08 MISCELLANEOUS VALVES


A.
Balancing cocks 2 inches and smaller shall be brass or bronze, with threaded connections.  Cocks 2-1/2


inches and larger may be all iron with flanged ends.  Cocks shall have an indicator arc or check and shall be


designed for 125 psi service and 250 degrees F temperature. Cocks shall have built-in position "memory"


device.  Cocks 2-1/2 inches and larger for copper piping shall be soldered.


B.
Lubricated plug valves and non-lubricated lift-plug valves shall be located as indicated and shall conform to


MIL-V-12003, except that a replaceable valve seat will not be required.


C.
Ball valves shall conform to WW-V-35, type II stationary seat ring and floating ball, class A - copper alloy,

style I - valve design which permits inspection and repair of seats and seals without removing the valve body from the line.


D.
Drain valves shall be gate valves and shall conform to WW-V-54.  The valves shall not be smaller than ¾


inch nominal pipe size, shall have threaded ends, and shall be provided with hose nipple adapters for connecting a hose to lead to a convenient floor drain.  The valves shall be manually operated.  This valves shall be frost-free type for installations exposed to the weather.


E.
Air vent valves shall be manually operated general service type and automatic type where indicated.  The


automatic type air vent valves shall be of the ball float type, with cast iron bodies, 300 series corrosion


resistant steel float, linkage and removable seat of hardened corrosion resistant steel.  Air vent valves on


water coils shall have not less than 1/8 inch threaded end connections.  Valves shall be suitable for cold water

service and 125 psi working pressure.  The valves shall be 3/4 inch pipe size for water mains and 1/2 inch pipe size, minimum, for all other applications.


F.
Butterfly valves 2-1/2 inches or larger shall have tight shut off valve, and valve ends shall be flanged or

grooved.  The valve body material shall be cast iron steel and shall be bubble tight for shutoff at 150 psig. 


Flanged type valves shall have type 300 series corrosion resistant steel stems and corrosion resistant or

bronze discs with molded elastomer disc seals.  Flow conditions shall be for the regulation from maximum

flow to complete shutoff by way of throttling effect.  Valves smaller than 8 inches shall have throttling

handles. Valves 8 inches and larger shall have totally enclosed manual gear operators with adjustable balance

return stops and indicators.  Valves shall have a minimum of 7 locking positions and shall be suitable for

water temperatures up to 180 degrees F.


G.
Butterfly valves 2 inches and smaller shall be one-piece and three-piece design with male or female threaded


soldered end connections, or grooved end connections, and shall be bubble tight for shutoff at 150 psig.  The


stem and disc assembly shall be of 300 series corrosion resistant steel.  The disc seal shall be suitable for the


liquid being used in the system in which the valve is to be installed.  The valves shall be suitable for water 


temperatures up to 100 degrees F and shall be capable of operating at the rated pressure of 150 psig to 15


inches Hg.  The valves shall be designed for chilled water service use by valve lever and indicator


adjustment.

2.09 MISCELLANEOUS COMPONENTS


A.
Strainers for classes 125 and 250 psi piping IPS sizes 1/2 to 8 inches, inclusive, shall conform to MIL-S


16293.  For 2 inch and smaller pipe provide type I, screwed connections.  For larger than 2 inch provide type


II, flanged connections.  Provide Y pattern and blowdown valve of strainer for all sizes.  Blowdown valve to


be same size as access cover pipe.  Strainer element mesh openings shall be 0.047 in minimum for chilled


water.  The ratio of the net effective strainer area to the cross sectional flow are of standard weight pipe and


nominal size of the strainer shall not be less than 2.50 to 1.  Provide access cover on the branch leg.  A


pressure gage with valved connection to inlet and outlet sides of strainer shall be provided to illustrate


pressure drop through the strainer to determine the need for cleaning.

C. Flexible hose shall be for water service and shall be seamless rubber tubing with molded non-ferrous wire  braid, or stainless steel bellows with stainless steel braid.  Materials shall be of the type recommended by the manufacturer for use with chilled water.  Fittings shall be the same materials as specified for chilled water piping.

PART 3 - EXECUTION

3.01 GENERAL


A.
Piping and piping components shall be installed in a manner to insure proper and efficient operation of the

requipment and controls.  The installation of piping system components shall be in accordance with manufacturer's printed instructions and as specified herein.


B.
Installation shall be with sufficient pitch to insure adequate drainage and venting; air vents shall be provided


at high points, and drains at low points in the system.


C.
Horizontal runs of piping shall pitch downward toward water chiller at not less than one inch per twenty feet.


D.
Provide drain valves at low points of piping systems, and automatic air vent valves at high points where air


pockets would occur.


E.
Provide for expansion and contraction of piping.


F.
Changes in size of water piping shall be made with reducing fittings.


G.
Piping shall not be concealed, or insulated until it has been inspected, tested, and approved.


H.
Piping shall be run as indicated, avoiding interference with other piping, conduit, or equipment.


I.
Route piping in an orderly manner and maintain proper grades.  Install piping to conserve headroom and 


interfere as little as possible with use of space.  Run exposed piping parallel to walls.  Group piping wherever


practical at common elevations.


J.
Piping connected to equipment shall be installed to provide flexibility for thermal stresses and vibration, and

shall be adequately supported and anchored so that strain from weight and thermal movement of piping is not imposed on the equipment.


K.
Each section of pipe, fittings and valves shall be thoroughly cleaned and free of all foreign matter before


erection.


L.
Plug or cap open ends off mains during shutdown periods.

3.02 INSTALLATION


A.
Dielectric unions or flanges shall be provided between ferrous and non-ferrous piping, equipment, and

fittings; except that bronze valves and fittings may be used without dielectric couplings for ferrous to ferrous or non-ferrous to non-ferrous connections.  Dielectric fittings shall utilize a non-metallic filler which will prevent current flow from exceeding one percent of the short circuit current. The spacer shall be suitable for the pressure and temperature of the service.


B.
Provide strainers in water lines as indicated.  Strainers shall be located close to equipment it is intended to

protect.  Install strainers with screen drum in the direction of flow, as marked on the strainer body.  Strainers at pumps shall have gage connections both upstream and downstream of the strainer to indicate increased pressure drop and the need to clean strainer screen.  Strainers shall have isolating service valves to permit servicing the strainer with minimum loss of fluid.  Provide clearance for removal and replacing of strainer screens.  The strainers shall have screens of ample net free area and shall be composed of materials which shall be compatible with the fluid being used.


C.
Provide shutoff valves in water lines to vessels to permit servicing without draining the system.  Locate

valves so that they will not interfere with head removal.  Where water boxes are provided, water piping connections may be made directly to covers.  Piping shall be provided with mechanical piping coupling adjacent to covers, and water shut off valves shall be located so as not to interfere with tube cleaning or pulling operations after pipe sections have been removed.


D.
Piping shall be properly run and adequately supported, anchored and guided so that no strains are imposed on

pump by weight or thermal movement of the piping.  Air vent valve on pump casing shall be provided.  Drain outlets on pump bases shall be piped to nearest floor or other acceptable drains, with necessary clean-out tees.  Pig tails and pet cocks for pressure gages shall be provided for water balancing measurements.


E.
Valves shall be provided where indicated for equipment requiring maintenance or isolation for portions of the

system. Globe valves or plug cocks shall be provided where required to regulate flow and to obtain equal distribution of the fluid handled.  Valve bonnets shall be removed where valve construction permits removal when connecting valves by brazing to copper tubing.  Globe and angle valves shall be installed with stems horizontal where necessary to avoid trapping of fluid.

3.03 CLEANING


A.  
When installations of the various components of the piping systems are completed, they shall be cleaned

before final closing. All piping and components shall be cleaned free of scale and thoroughly flushed of all foreign matter.  Temporary by-passes shall be provided for all water coils to prevent flushing water from passing through coils.  All strainers and valves shall be thoroughly cleaned.

3.04 FIELD INSPECTIONS


A. 
Prior to initial operation, the piping system shall be examined and inspected by the Contracting Officer for


conformance to plans and specifications and ANSI Code B31.1 for chilled water piping.

3.05 FIELD TESTS


A.  
After completion of the piping installation and prior to initial operation, tests shall be conducted on the

piping system.  Materials and equipment required for tests shall be furnished by the Contractor.  Tests after installation and prior to acceptance shall be performed in the presence of the Contracting Officer and shall be subject to his approval.


B. 
The water system shall be hydrostatically tested in accordance with the requirements of ANSI B31.1.  Test

piping system at one and one-half times system pressure but at least 50 psig.  Leaks detected shall be repaired by tightening or rewelding joints for pipes or fittings.  Caulking of joints will not be permitted.  A calibrated test pressure gauge shall be installed in the system to observe loss in pressure.  The required test pressure shall be maintained for sufficient amount of time to enable an inspection to be made of joints and connections. 

3.06 START-UP AND OPERATION TESTS

A. The chilled water system shall be started up and initially operated.  During this time, the various strainers 

shall be periodically cleaned until no further accumulation of foreign material occurs.  Safety, automatic control instruments and piping components shall be adjusted as necessary to place chilled water to specified operation and sequence.  Provide bypass water flow for chiller barrels and chilled water coils during initial start-up.  Provide bypass flow until strainer inspection indicates system is clean. 

END OF SECTION


SECTION 15672B

AIR COOLED CHILLER (ROTARY SCREW)

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Air cooled condensing unit with chiller.


B.
Controls.

1.02
REFERENCE STANDARDS


A.
Federal Specifications (Fed. Spec.)



1.
BB-F-1421A
Fluorocarbon Refrigerants & Int Am-1



2.
CC-M-1807
Motors, Alternating Current, Practical & Integral Horsepower (500 Hp and Smaller)


B.
Military Specifications (Mil. Spec.)



1.
DOD-P-21035A
Paint, High Zinc Dust Content, Galvanizing Repair (METRIC)


C.
Air Conditioning and Refrigeration Institute (ARI) Standards:



1.
480

Refrigerant-Cooler Liquid Coolers, Remote Type



2.
520

Positive Displacement Refrigerant Compressors, Compressor Units and 






Condensing Units



3.
590

Water Chilling Packages


D.
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE) Standards



1.
14

Methods of Testing for Rating Positive Displacement Condensing Units



2.
15

Safety Code for Mechanical Refrigeration



3.
23

Methods of Testing for Rating Positive Displacement Refrigerant 






Compressors


E.
American Society for Testing and Materials (ASTM) Publications:



1.
B 117

Salt Spray (Fog) Testing



2.
B 209

Aluminum-Alloy Sheet and Plate



3.
B 210

Aluminum-Alloy Seamless Tubes



4.
B 117

Salt Spray Fog Testing

1.03
QUALITY ASSURANCE:


A.
Material and equipment shall be a standard product of a manufacturer regularly engaged in the manufacture 


of the product for at least 2 years prior to bid opening.


B.
Each major component shall have the manufacturer's name, address, model, and catalog or serial number on a 


plate securely attached to the equipment.

1.04
SUBMITTALS


A.
Proof of Compliance:  Where materials or equipment are specified to comply with requirements of the ARI,

ASHRAE or ASME, proof of such compliance shall be submitted.  The label of listing of the specified agency will be acceptable.  In lieu of the label or listing, a written certificate may be submitted from an approved, nationally recognized testing organization equipped to perform such services, stating that the items have been tested and conform to the requirements and testing methods of the specified agency.


B.
Shop Drawings:  Shop drawings shall be submitted in accordance with Section 1300 and shall consist of a

complete list of equipment and materials, including manufacturer's descriptive and technical literature, performance charts and curves, and catalog cuts.


C.
Operation and Maintenance Instructions:  Operation Instructions outlining the step-by-step procedures

required for system start-up, operation and shut-down shall be provided.  The instructions shall include the manufacturer's name, model number, service manual, parts list, and a brief description of all equipment and their basic operating features.  Maintenance instructions listing routine maintenance procedures, possible breakdowns and repairs shall be furnished.  The instructions shall include diagrams for the system as installed.

D. Performance Test Reports:  Upon completion and testing of the installed system, test reports shall be

submitted in booklet form showing all field tests performed to adjust each component and all field tests performed to provide compliance with the specified performance criteria.

PART 2 - PRODUCTS

2.01
MATERIALS/EQUIPMENT:  MATERIALS AND EQUIPMENT SHALL CONFORM TO THE RESPECTIVE PUBLICATIONS AND other requirements specified herein.


A.
Rotary Screw Liquid - Chilling Package:  Package shall include liquid cooler, condenser, compressor, prime

mover, starters, oil heater and cooler, operating and safety controls including flow switch in chilled water line and condenser water line, evacuation system where required, refrigerant piping, evacuation piping, instrument and control piping, and evacuation receiver.  Unit shall be of the semi-hermetically sealed type using one of the fluorocarbon gases as the refrigerant.  Unit shall conform to ARI 550-92.  Unit shall be provided with air cooled condenser.


B.
Rotary Screw Compressor:  Compressor shall be a positive displacement helical-axial design for use with

high pressure refrigerants.  Oil distribution through the compressor shall be accomplished through the pressure differential between the suction and discharge cavities.  Compressor shall be provided with temperature or pressure actuated capacity reduction to the slide valve mechanism to provide automatic capacity modulation from 100 percent capacity to 10 percent capacity.  


C.
Liquid Cooler:  Cooler shall be designed, fitted, and rated in accordance with ARI 550-92.  Liquid cooler

shall be designed for the working pressures produced by the water system installed, but not less than 150 psig water side working pressure.  Design working pressure for the refrigeration side shall correspond to the refrigerant saturation pressure at 80 degrees F.  Liquid cooler shall be of the removable copper tube bundle type constructed of seamless copper tubing rolled or brazed into copper or steel tube sheets with baffles and supports of copper; or liquid cooler shall be fabricated of seamless copper tubing plain or with integral fins, individually replaceable and rolled or brazed into copper or steel tube sheets with tube supports of copper or steel plate.  Liquid cooler feed control shall be complete and designed to feed the cooler at all levels of capacity from 100 percent down to minimum required operating level.  Performance shall be based on a water velocity not less than 3 fps nor more than 10 fps and fouling factor of 0.00025.


D.
Evacuation System:  When the design of the liquid chiller package requires the use of a positive pressure

refrigerant (R-22, R-134a)  and does not have pump-out and valved isolation capability in the condenser, then a manually started and stopped evacuation system shall be provided, consisting of motor-driven air​ cooled, reciprocating condensing unit and a receiver of sufficient capacity to store the entire refrigerant charge of the largest water-chilling system or unit.  Condensing unit shall be assembled as a complete unit.  Receiver shall conform to requirement of Section VIII, ASME Boiler and Pressure Vessel Code, shall be mounted on floor brackets and provided with rupture members and dual relief valves in series.  Entire system shall be complete with all valves, piping, and controls so that the evacuation system may be provided without requiring any temporary piping or wiring.


E.
Air Cooled Condenser:  Air-cooled condenser shall be integral part of the condensing unit and fully enclosed

within the unit housing.  The air-cooled condenser shall be a complete fabricated and assembled unit consisting of coils, fans, and electric-motor drive.  Unless the condenser coil is completely protected through inherent design, approved screens shall be provided by the manufacturer to prevent physical damage to the coil.  When catalog details are not available for the design conditions stated on drawings the contractor will furnish a cross-plotting of the Gross Heat Rejection of the condenser against the Gross Heat Rejection of the compressor, for the design conditions, to show the compatibility of the equipment furnished for each complete refrigeration circuit supplied.  For those periods when the refrigeration system will operate over design conditions, the equipment shall be capable of operating continuously at 10 degrees F above stated outside design air temperature without damage shutdown of the compressor motor or shutdown of the refrigeration system by safety devices.  Air-cooled condenser may be used for refrigerant storage in lieu of a separate receiver, provided that the condenser storage capacity is 20 percent in excess of the fully charged system.  The condenser shall be provided with a start-up control package which permits start-up and operation in winter.  Package shall temporarily bypass the system low pressure-stat to permit start-up whenever the winter ambient temperature is below the design evaporator coil suction temperature.


F.
Condenser Coils:  Condenser coils shall be of the extended-surface fin-and-tube type, seamless copper or

aluminum tubes with copper or aluminum fins.  Fins shall be soldered or mechanically bonded to the tubes and installed in a metal casing.  The coil shall be tested after assembly at pressures specified in ASHRAE Standard 15 for the refrigerant employed in the system.  After testing, the coil shall be dried to remove free moisture and capped to prevent entrance of foreign matter.  The coil shall be evacuated as hereinafter specified.


G.
Condenser Casing:  Condenser casing shall be aluminum not less than 0.040 inch in nominal thickness or


hot-dip galvanized steel not lighter gage than 0.0516 inch in nominal thickness.  


H.
Condenser Fans:  Fans shall be either centrifugal or propeller type, belt or direct drive.  Belt drives shall be

completely enclosed within the unit casing or equipped with a guard.  An adjustable sheave to furnish not less than 20 percent fan-speed adjustment shall be provided for centrifugal fans.  The sheaves shall be selected to provide the capacity indicated at the approximate midpoint of the adjustment.  Fans shall be statically and dynamically balanced.


I.
Prime Mover:  Electric motor shall be of the constant speed, squirrel-cage induction, open-enclosure or

refrigerant cooled type.  Compressor electric motor speeds shall not exceed 3,600 rpm.  Bearings shall be of the sleeve of roller type.  Shaft extensions shall be provided with seals to retain oil and exclude all dust.  The compressor motor shall be capable of withstanding on-off cycling at 20-minute intervals continuously without damage to motor.  


J.
Tools:  One complete set of special tools as recommended by the manufacturer for field maintenance of the


system shall be provided.  Tools shall be contained in a tool box.

K. Controls:  Each liquid chilling unit shall be provided with controls of the electric and electronic,

microprocessor type.  Chillers shall have single point power connection with non-fused disconnect and wye (star) delta closed transition starter.  Separate 120 volt circuit for evaporator barrier heat trace tape is acceptable.  Unit shall be provided with a control power transformer to operate the controls.  Each unit shall be provided with a control panel permitting fully automatic operations during initial start-up, normal operations, and shutdown conditions.  Control systems shall contain the following control devices, safety devices, and indicators:



Manual Controls: 




Control circuit stop and start switches



Safety Controls



Solid state compressor motor starter overloads



Low oil level float switches



High oil temperature thermostats



High condenser pressure transducer



Low evaporator pressure transducer



Compressor motor winding thermostats



Chilled water flow switch terminals



Undervoltage and phase failure protection



Circuit breakers on each compressor



Automatic Controls:



Compressor motor increment contactors



Increment start timer



Anti-recycle timer



Oil sump heater interlock relays



Refrigerant Controls:



Finite refrigerant motorized refrigerant valves



Liquid refrigerant level sensor for cooler



Compressor load solenoid valves



Compressor unload solenoid valves



Gages:



Suction-pressure gage



Condenser-pressure gage



Oil-pressure gage



Purge drum pressure gage



Protective Devices:



Low refrigerant temperature or pressure cutout or both



High refrigerant pressure cutout



Low oil pressure cutout



Low water temperature cutout



Low water flow in evaporator



Other as specified herein or recommended by manufacturer



Indicator Lights:



Power on



High/Low pressure, low oil, and freeze safeties



Compressor high motor temperature



Compressor high oil temperature



Compressor motor overloads


1.
The microprocessor control shall include a self-diagnostic routine for operation checks and determination of safety shutdowns. Contractor shall provide a remote mounted microprocessor to be located inside mechanical room.  The remote control panel shall communicate with the chiller via a twisted, shielded wire pair.  The 115 volt power supply for the panel shall be provided by the electrical contractor.

2.
Operating control for chilled-liquid system shall be of the modulating type and have adjustable throttling range, a means of calibration, and a means of adjusting the chilled water temperature control point.


3.
Provide demand limiter device within control panels so that the maximum current may be manually set to any fraction between 40% and 100% of full load amperes.


4.
Provide operational recorder to record number of starts and total hours of operation of each compressor.


5.
Provide anti-recycle device which limits compressor starting time interval to a minimum of 15 minutes between starts. 


L.
Compressor Controllers:  Each unit shall include a united mounted reduced inrush starter for each 

compressor.  Each starter shall include individual circuit breakers for each compressor.  Starter shall be constructed such that the only field electrical connection to the packaged chiller shall be a single three phase power terminal, including all appurtenances necessary for unit operation including, but not limited to, control accessories.  Motor controller shall be suitable for starting compressor motor intermittently at 20-minute intervals continuously without damage to controller.  Provide amp meter with phase selector switch in controller.


M.
Refrigerant and Oil:  Chiller shall be factory tested and dehydrated.  Where factory does not precharge the

system, contractor shall provide a complete charge of refrigerant and oil required for the installed system as recommended by the manufacturer.


N.  
Receivers:  Liquid receivers shall be the horizontal type, designed, fitted, and rated in accordance with the

recommendations of ARI 495, except as modified herein.  Receiver shall be constructed and tested in accordance with requirement of Section VIII, ASME Boiler and Pressure Vessel Code.  Inner surfaces shall be thoroughly cleaned by sandblasting or other approved means.  Receiver shall have a storage capacity not less than 20 percent in excess of that required for the fully charged system.  Each receiver shall be equipped with inlet, outlet drop pipe, drain plug, purging valve, relief by ASHRAE 15, and two bull's-eye liquid-level sight glasses.  Sight glasses shall be in the same vertical plane, 90 degrees apart, perpendicular to the axis of the receiver, and not over 3 inches horizontally from the drop pipe measured along the axis of the receiver.  In lieu of bull's-eye sight glass, external gage glass with metal glass guard and automatic closing stop valves may be provided.


O.
Thermometers:  Thermometers shall be provided where indicated or specified.  Thermometers shall have

operating ranges compatible with the temperature range of the service and shall be so installed as to be conveniently read from the operating pad.  Dial type thermometers shall have plated case, remote, or direct-type bulb as required, with an accuracy of plus of minus 1-degree, and white face with block digits, graduated in 2 degrees F increments.  Thermometer wells of the separable socket type shall be provided for each thermometer with direct-type bulb.  Liquid-in-glass thermometers shall comply with Fed, Spec GG-T-321, Type I.  On thermally insulated equipment piping, stand-off mounting brackets, bases, adapters, or extended tubes shall be provided.  Thermometers shall be located specifically on evaporator water lines entering and leaving the evaporator, at the sensing element of each automatic temperature control device where a thermometer is not an integral part thereof, in the liquid line leaving receiver, piping entering and leaving heat exchanger, in the suction line at each evaporator or liquid cooler, and at any other locations indicated on contract drawings.


P.
Pressure Gages:  Gages shall conform to Fed. Spec. GG-G-76, Class 1, 2 or 3, Style X, Type I or III as

require, 3-1/2 inches in diameter.  Gages shall be provided in evaporator water lines leaving and entering the evaporator, and any other locations indicated on contract drawings.  Gages shall be accessible and easy to read and shall be connected by brass pipe and fittings with shut-off cocks.  Stand-off mounting devices shall be provided for gages for insulated piping as specified for thermometers.


Q.
Access Panel:  Panels shall be provided for all concealed valves, controls, or any item requiring inspection or

maintenance.  Access panels shall be of sufficient size and so located that the concealed items may be serviced and maintained or completely removed and replaced.


R.
Factory Applied Insulation:  The following parts shall have factory applied insulation:



1.
Refrigerant Suction lines between the cooler and each compressor and cold gas inlet connections to


gas cooled motors.  Refrigerant pumps and exposed chilled water lines shall be insulated with not less the 3/4 inch thick unicellular plastic foam.  All chilled water piping exposed to outside weather conditions shall be wrapped with heat tape in addition to insulation.



2.
Liquid coolers including chilled water headers of boxes shall be insulated with unicellular plastic


foam.  Insulation shall not be less than 3/4 inch thick when suction temperature is above 32 degrees F, and not less than 1-1/4 inch thick when suction temperature is 32 degrees F and below.  In lieu of the above insulation, a 2 inch thickness of urethane foam may be used.  Urethane foam shall be completely covered and sealed with a sheet metal jacket not lighter the 20 gage (0.0359 inch).  Insulation on heads of coolers will be constructed to provide easy removal and replacement of heads without damage to the insulation.


S.
Factory Coating:  Unless otherwise specified, equipment and component items, when fabricated from ferrous

metal, shall be factory finished with weather resistant finishes that will withstand 500 hours exposure to the salt spray test specified in ASTM B 117 using a 20 percent sodium chloride solution.  Cut edges of galvanized steel shall be coated with zinc rich coating conforming to Mil. Spec. DOD-P-21035.


T.
Neoprene Isolation Pads:  Chillers shall be provided with neoprene isolation pads.

PART 3 - EXECUTION

3.01
INSTALLATION:  Work shall be installed as indicated and in accordance with the manufacturer's recommendations to the oil cooler, and other water supply, drain, and vent connections as required by drawings and manufacturer's recommendations.


A.
Necessary supports shall be provided for all equipment, appurtenances, and pipe as required; these include 

frames of supports for compressors, condensers, and other similar type items requiring supports.  Condensing unit equipment shall be set on concrete piers.  Unit shall be securely fastened to concrete piers as per manufacturer's recommendations  Foundation drawings, bolt setting information, and foundation bolts shall be furnished prior to installation construction for all equipment indicated.


B.
The inside of air cooled condensers shall be thoroughly cleaned of all debris and blown free of all small

particles of rubbish and dust.  Equipment shall be wiped clean, with all traces of oil, dust, dirt, or paint spots removed.  It shall be the responsibility of the Contractor to maintain the system in this clean condition until final acceptance.

3.02
FIELD TESTS:


A.
General:  Contractor shall notify the Contracting Officer five days before the performance and acceptance

tests are to be conducted.  Tests shall be performed in the presence of the Contracting Officer.  Contractor shall furnish all instruments and personnel required for the tests.  Electricity and water will be furnished by the Government.


B.
Contractor shall furnish all instruments and personnel required for the tests.  Electricity and water will be

furnished by the Government.  The following information shall be included and shall be taken at least three different times at outside dry-bulb temperatures that are at least 5 degrees apart:



1.
Date and outside weather conditions.



2.
The load on the system.



3.
Water quantity and temperature on and off of the chiller.



4.
The position of the capacity reduction gear at machine off, one-third loaded, one-half loaded, two



thirds loaded, and fully loaded.



5.
Condensing temperature and pressure.



6.
Suction temperature and pressure.



7.
Running current of all motors.



8.
The actual on site setting of all operating and safety controls.



9.
The refrigerant used in the system.

END OF SECTION


SECTION 15710

HOT WATER PIPING SYSTEMS

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Hot water piping


B.
Manual and automatic air vents


C.
Combination valves and fittings

1.02
RELATED WORK



A.
Section 15250 - Piping Insulation

1.03
REFERENCE STANDARDS



A.
American Society for Testing and Materials (ASTM)




1.
A53

Welded and Seamless Steel Pipe



B.
American National Standards Institute (ANSI)




1.
B16.5

Steel Pipe Flanges and Flanged Fittings




2.
B16.9

Factory-Made Wrought Steel Buttwelding Fittings

1.04
SUBMITTALS



A.
Submit shop drawings and product data in accordance with Section 01300.

PART 2 - PRODUCTS


2.01
PIPE SYSTEMS



A.
Hot Water Piping



1.
Welded or seamless Schedule 40 black steel pipe, in conformance with ASTM A53.  Piping 4



inches and smaller shall be hard drawn copper tubing.



B.
Hot Water Pipe Fittings



1.
Black steel pipe fittings shall be malleable iron conforming to WW-P-521, type I.  Fittings 
s


sizes 2 inches and smaller shall be threaded, fittings sized and 2-1/2 inches or larger shall be



butt-welding type.  Flanges shall be welding neck type.  All fittings shall be suitable for 125 psi, and 180 degrees F service.  For all piping 2-1/2 inches or larger provide flange connections.  For steel piping 2 inches or smaller provide unions at connections.




2.
Fittings for copper tubing shall be cast bronze solder joint type conforming to ANSI B16.18 or




wrought copper solder joint type conforming to ANSI B16.22.


2.02
MANUAL AIR VENTS



A.
Construct manual air vents from short vertical sections of 2-inch diameter pipe to form air chamber. 



Provide 1/8-inch (3 mm) brass needle valve at top of chamber.



B.
Provide at system high points.

2.03
AUTOMATIC AIR VENTS


A.
Float type with isolating valve, brass or semi-steel body, copper float, stainless steel valve, and valve


seat.  Suitable for system operating temperature and pressure.

B.
Washer type, all brass with hydroscopic fiber discs, vent ports, adjustable cap for manual shut-off, and integral spring loaded ball check valve to prevent water leakage.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Install items in accordance with manufacturers' instructions.


B.
Ream pipes and tubes.  Clean off scale and dirt, inside and outside, before assembly.  Remove


 welding slag or other foreign material from piping.

3.02
CONNECTIONS


A.
Ferrous



1.
Screw joint steel piping up to and including 1-1/2 inch (38 mm).  Weld piping 2-1/2 inch (64



mm) and larger, including branch connections.  Screw or weld 2 inch (51 mm) piping.



2.
Make screwed joints with full cut standard taper pipe threads with red lead linseed oil or other



approved nontoxic joint compound applied to make threads only.



3.
Use main saddle type branch connections or directly connecting branch lines to mains in steel 



piping if main is at least one pipe size larger than the branch for up to 6-inch (15 mm) mains



and if main is at least two pipe sizes larger than branch for 8-inch (03 mm) and larger mains. 



Do not project branch pipes inside the main pipe.



4.
Joints for cast iron bell and spigot pipe:  lead and oakum, neoprene gasketing system, or PC4



caulking compound.  Joints for plain end pipe:  gasket and clamp type mechanical fastener.



5.
Clamp cast iron water pipe at fittings with 3/4-inch (19 mm) rods and properly anchor and 



support.



6.
Use grooved mechanical couplings and mechanical fasteners only in accessible locations.


B.
Nonferrous



1.
Piping joints using flared, flareless or compression type tubing fittings may be used within the



limitations of applicable standards or specifications.



2.
Fittings and their joints shall be suitable for the tubing with which they are to be used with



consideration to minimum tubing wall thickness and method of assembly recommended by the



manufacturer.



3.
Fittings shall not be used in services which exceed the manufacturer's maximum pressure



temperature recommendations.


C.
General



1.
Make connections to equipment and branch mains with unions.



2.
Provide non-conducting type connections whenever jointing dissimilar metals in open systems. 



Brass adaptors and valves are acceptable.

3.03
ROUTE & GRADES ROUTE PIPING IN ORDERLY MANNER AND MAINTAIN PROPER GRADES.


A.
Install to conserve headroom and interfere as little as possible with use of space.  Run exposed piping


parallel to walls.  Group piping whenever practical at common elevations.  Install concealed pipes


close to building structure to keep furring to a minimum.


B.
Slope water piping 1 inch in 40 feet (1/480) and arrange to drain at low points.


C.
On closed systems equipment low points provide with 3/4-inch (19 mm) drain valves and hose


nipples.  Provide, at high points, collecting chambers and high capacity float operated automatic air


vents.


D.
Make reductions in water pipes with eccentric reducing fittings installed to provide drainage and


venting.


E.
Install piping to allow for expansion and contracting without stressing pipe or equipment connected.


F.
Provide clearance for installation of insulation and for access to valves, air vents, drains and unions.


G.
Install same type piping material specified for inside building to 8 feet (2.44 mm) outside of building.

3.04
AIR VENTS


A.
Where large air quantities can accumulate, provide enlarged air collection stand pipes.


B.
For float type air vents in ceiling spaces or other concealed locations, provide vent tubing to nearest


drain.

END OF SECTION


SECTION 15771

PACKAGED ROOFTOP HEATING/COOLING UNITS

PART 1 - GENERAL

1.01
WORK INCLUDED



A.
Packaged rooftop heating/cooling unit

1.02
RELATED WORK



A.
Section 15652 - Chilled Water Piping Systems



B.
Section 15710 - Hot Water Piping Systems



C.
Section 15910 - DDC Controls for HVAC

1.03
SUBMITTALS



A.
Submit shop drawings and product data in accordance with Section 01300.



B.
Submit curves showing fan performance with system operating point plotted on curves.


C.
Submit manufacturer’s installation instructions.

D. Section 16481A – Variable Frequency Drive

PART 2 - PRODUCTS

2.01
TYPE


A.
Provide roof-mounted unit, self-contained, packaged, factory assembled and prewired; consisting of cabinet and frame, supply fan, return fan, chilled water, cooling coil, hot water, heating coil, dampers, economizer cycle, air blender, filters.  Unit will be mounted on platform above roof.

2.02
CONSTRUCTION


A.
Cabinet:  Steel with baked enamel finish, access doors or removable access panels with quick fasteners, locking door handle type or screwdriver operated flush cam type.  Structural members shall be minimum 18 gage (1.20 mm), with access doors or removable panels, minimum 20 gage (0.90 mm).  Access doors or removable panels shall be leak tight.


B.
Insulation:  Neoprene coated glass fiber on surfaces where conditioned air is handled.  Protect edges from erosion.


C.
Supply and Return Fan:  Centrifugal type with variable speed drive and rubber isolated hinge mounted motor.


D.
Air Filters:  2-inch (51 mm) thick glass fiber disposable media in metal frames arranged for easy replacement.

2.03
EVAPORATOR COIL.


A.
Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection, 
capillary tubes and expansion valve.



B.
Coils shall be ARI certified.

2.04
SUPPLY AND RETURN CASING



A.
Dampers:  Provide outside, return, and relief dampers. 



B.
Gaskets:  Provide tight fittings dampers with edge gaskets.

2.05
FILTERS


A.
Provide removable, disposable filters with capacity of 60 percent by the NBS atmospheric dust spot method.

2.06 PRIVATE 
UNIT MOUNTED ELECTRICAL DEVICEStc  \l 1 "Unit Mounted Electrical Devices"


A. 
Motor Controls - Supply and Return Fan 


The unit will be equipped with an externally mounted and wired NEMA 3R VFD.  See related section 16481A for VFD specifications.  Unit will be provided with one electrical single point power connection.  The panels and all associated components will be UL listed.  All power wiring from the motor control panels to the supply and return fan motors will be factory installed.  Wiring will be done within NEC guidelines.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Mount units on platform above roof providing watertight enclosure to protect ductwork and utility services.



B.
Install units in accordance with manufacturer's installation instructions.

END OF SECTION


SECTION 15777

INCREMENTAL AIR CONDITIONING UNITS

PART 1 - GENERAL

1.01
WORK INCLUDED



A.
Packaged air conditioning unit



B.
Controls and control panel



C.
Air filters

1.02
QUALITY ASSURANCE


A.
Provide factory assembled, package type computer room air conditioning unit; product of manufacturer regularly engaged in production of size and type of unit specified and issuing complete catalog data on such products.


B.
Manufacturer shall be responsible for selection and operation of components furnished.  Provide written certification that related components not furnished by him have been selected in accordance with manufacturer's requirements.



C.
Products to be UL listed and conform to requirements of applicable codes.

1.04
SUBMITTALS


A.
Submit equipment shop drawings showing all piping, connections, valves, strainers, and thermostatic devices required for complete system.



B.
Submit manufacturer's installation instructions.



C.
Submit manufacturer's descriptive literature, operating instructions and maintenance and repair data.



D.
Submit in accordance with Section 01300.

PART 2 - PRODUCTS

2.01
TYPE


A.
Provide packaged factory assembled, prewired unit; consisting of cabinet, evaporator fans and motors, cooling coil, filters, and controls, and condensate pump.


B.
The computer room environmental control system shall be Liebert self-contained factory assembled unit with down-flow air delivery.

2.02
CABINET


A.
Fabricate frame of 14 gage (1.82 mm) welded tubular steel capable of supporting all internal components, removable enclosing panels and doors.


B.
Doors and access panels shall be a minimum of 18 gauge (1.20 mm) thickness steel.  All panels shall be removable for maintenance purposes without interrupting airflow.  Provide adequate concealed hinges, fastening devices, and gaskets for air tight operation.


C.
All exterior panels shall be insulated with a minimum 1", 1-1/2 lbs. density fiber insulation.  Insulation shall meet requirements of NFPA 90A.


D.
Finish exterior surfaces of doors, panels, and frame in textured vinyl enamel to match computer equipment.

2.03
FANS


A.
Provide direct drive, double inlet, double width, centrifugal fan, statically and dynamically balanced.  The shaft shall be heavy duty steel with self-aligning, permanently lubricated ball bearings.


B.
Fan motors shall be 1750 RPM and mounted on an adjustable slide base.


C.
Locate fans to draw over cooling coil to ensure even distribution of air across coil.

2.03
FILTERS


A.
Filters shall be serviceable without shutting down the system.


B.
Filters shall be rated not less than 45% efficiency by N.B.S. atmospheric dust spot test.

2.04
CHILLED WATER COOLING COIL


A.
Cooling coil shall be A-Frame design, copper tubes and aluminum fins with coils leaning together in an inverted V configuration.  Coil shall distribute water through the entire face area.


B.
Coil shall be controlled by a two-way modulating control valve.


C.
Coil shall have minimum 36.28 sq. ft. face area, four rows deep, maximum face velocity of 471 ft. per minute at 17,100 CFM.


D.
The coil shall be supplied with 72.6 GPM of entering water with a temperature rise of 10oF.  The coil shall require 72.6 GPM of chilled water and the pressure drop will not exceed 14.5 PSI.


E.
The entire coil assembly shall be mounted in a stainless steel condensate drain pan.


F.
Coils shall be designed such that all water condensed on the coil drains down the coil to the condensate drain pan.  Any water carry-over to the walls of the air conditioning unit is unacceptable.

2.05
CONDENSATE PUMP


A.
Air conditioner shall be provided with dual centrifugal pumps complete with integral float switch, pumps and motor assemblies, enclosure, and factory wired control box to start stand-by pump upon failure of lead pump.


B.
Pump shall be rated for 100 GPH at 20 ft. of head.

2.06
ADVANCED CONTROL PROCESSOR


A.
The Advanced control processor shall be micro​processor based with a front monitor LCD 



display panel and control keys for user inputs. The controls shall be menu driven with on-



screen prompts for easy user operation. The system shall allow user review and 



programming of temperature and humidity setpoints, alarm parameters, and setup selections 



including choice of control type. A password shall be required to make system changes. For 



all user selections, the range of acceptable input (temperature, humidity, or time delay) shall 



be displayed on the monitor screen. The system shall provide monitoring of room 



conditions, operational status in % of each function, component run times, date and time, 



and four analog inputs from sensors provided by others.


B.
Control:  The control system shall allow programming of the following room conditions:

•
Temperature Setpoint


65-85°F (18-29°C)

•
Temperature Sensitivity

±1° to 9.9°F (0.6 to 5.6°C) 
in 0.1°F (.1°C) increments

•
Humidity Setpoint
20-80% R.H.

•
Humidity Sensitivity


+1% to +30% R.H.

All setpoints shall be adjustable from the individual unit front monitor panel. Temper​ature and Humidity Sensors shall be capable of being calibrated using the front monitor panel controls to coordinate with other temper​ature and humidity sensors in the room.


C.
Predictive Humidity Control:  The microprocessor shall calculate the moisture content in the 



room and prevent unnecessary humidification and dehumidification cycles by responding to 



changes in dewpoint temperature.  In addition the system shall provide the following internal controls:


D.
System Auto-Restart:  For start-up after power failure, the system shall provide automatic 
restart with a programmable (up to 9.9 minutes in 6-second increments) time delay. Programming can be performed either at the unit or from the central site monitoring system.


E.
Sequential Load Activation:  During start-up, or after power failure, the micro​processor shall
sequence operational load activation to minimize inrush current. Systems allowing multiple loads to start simultaneously are unacceptable.


F.
Front Monitor Display Panel:  The microprocessor shall provide a front monitor LCD backlit display


panel with 4 rows of 20 characters with adjustable contrast. This display (along with five front


mounted control keys) shall be the only operator interface required to obtain all available system


information such as room conditions, operational status, alarms, control and alarm setpoints, and all


user selections including alarm delays, sensor calibration, DIP switch selections, and diagnostics. All


indicators shall be in language form.   No symbols or codes shall be acceptable.


G.
Alarms:  The microprocessor shall activate an audible and visual alarm in event of any of the 



following conditions:

•

High Temperature

•

Low Temperature

•

High Humidity

•

Low Humidity

•

Main Fan Overload (opt)

•

Humidifier Problem

•

Change Filters

•

Loss of Air Flow

•

Loss of Power

•

Custom Alarm (#1 to #4)



Custom alarms are four customer accessible alarm inputs to be indicated on the front panel. 



Custom alarms can be identified with prepared (programmed) labels for the following 



frequently used inputs:

•
Leak Under Floor

•
Smoke Detected

•
Loss of Water Flow

•
Standby Unit On



User customized text can be entered for two of the four custom alarms.



Each alarm (unit and custom) can be separately enabled or disabled, selected to activate the 



common alarm, and programmed for a time delay of 0 to 255 seconds.


H.
Audible Alarm:  The audible alarm shall annunciate any alarm that is enabled by the 



operator.


I.
Common Alarm:  A programmable common alarm shall be provided to interface user 



selected alarms with a remote alarm device.


J.
Remote Monitoring:  All alarms shall be communicated to the Liebert site monitoring system with the following information: date and time of occurrence, unit number, and present temperature and humidity.


K.
Control Type:  The user shall be able to select the type of control the advanced 


microprocessor will use. Selections available shall be intelligent, proportional,
and tunable PID (proportional, integral, and derivative gains). The intelligent control shall incorporate control logic that uses Artificial Intelligence techniques including “fuzzy logic” and “expert systems” methods to maintain precise, stable control. If tunable PID is selected, the user shall be able to program each of the three gains.


L.
Analog Inputs:  The system shall include four customer accessible analog inputs for sensors provided by others. The analog inputs shall accept a 4 to 20 mA signal. The user shall be able to change the input to 0 to 5 vdc or 0 to 10 vdc if desired. The gains for each analog input shall be programmable from the front panel. The analog inputs shall be able 
to be monitored from the front panel.


M.
Diagnostics:  The control system and electronic circuitry shall be provided with self-



diagnostics to aid in troubleshooting. The microcontroller board shall be diagnosed and 



reported as pass/not pass. Control inputs shall be indicated as on or off at the front monitor 



panel. Control outputs shall be able to be turned on or off from the front monitor panel 



without using jumpers or a service terminal.


N.
Data Collection:  The control system shall maintain accumulative operating hours of 



fan motor. The ten most recent alarms 
shall be retained.  Communications the 



microprocessor shall be compatible with all Liebert remote monitoring and control devices.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Provide all water to the unit.


B.
Provide adequate drainage connections for unit.  Install unit in accordance with manufacturer's recommendations.


C.
Coordinate installation of computer room air conditioning unit with computer room raised floor.  Provide mounting frame as required.


D.
Provide shut-off valves in chilled water inlet and outlet piping in chilled water units.

END OF SECTION


SECTION 15840

DUCTWORK AND AIR LOCK

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
This section includes metal ducts for supply, return, outside and exhaust air-distribution systems in
pressure classes from minus 2 to plus 10 inch wg (minus 500 to plus 2500 Pa).  Metal ducts include the following:



1.
Rectangular ducts and fittings.



2.
Single-wall, round and flat-oval spiral-seam ducts and formed fittings.

1.02 DEFINITIONS


A.
Duct Sizes:  Inside clear dimensions.

1.03
SYSTEM DESCRIPTION

A. Duct system design, as indicated, has been used to select size and type of air-moving and –distribution
equipment and other air system components.  Changes to layout or configuration of duct system must be specifically approved in writing by Architect.  Accompany requests for layout modifications with calculations showing that proposed layout will provide original design results without increasing system total pressure.

1.04
QUALITY ASSURANCE


A.
Welding:  Qualify procedures and personnel according to AWS D9.1, Sheet Metal Welding Code, for


duct joint and seam welding.


B.
NFPA Compliance:



1.
NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."



2.
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Sys


C.
ASHRAE.


D.
Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA)



1.
High pressure duct construction standards.

1.05
SUBMITTALS


A.
Submit shop drawings and product data in accordance with Section 01300.

PART 2 - PRODUCTS

2.01
SHEET METAL MATERIALS


A.
Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable


materials, material thicknesses, and duct construction methods, unless otherwise indicated.  Sheet


metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other


imperfections.


B.
Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and having 


G90 (Z275) coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to


view.

C.
Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized


sheet metal ducts.


D.
Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or


less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

2.02
SEALANT MATERIALS


A.
Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or mastic 


nature but includes tapes and combinations of open-weave fabric strips and mastics.


B.
Joint and Seam Tape:  2 inches (50 mm) wide; glass-fiber-reinforced fabric.


C.
Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and modified


acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.


D.
Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured,


UL 723 listed, and complying with NFPA requirements for Class 1 ducts.


E.
Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl


sealant formulated with a minimum of 75 percent solids.


F.
Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with


ASTM C 920, Type S, Grade NS, Class 25, Use O.


G.
Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

2.03
HANGERS AND SUPPORTS


A.
Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners


appropriate for construction materials to which hangers are being attached.



1.
Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs 



more than 4 inches (100 mm) thick.



2.
Exception:  Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes 



or for slabs less than 4 inches (100 mm) thick.


B.
Hanger Materials:  Galvanized sheet steel or threaded steel rod.



1.
Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rods or galvanized



rods with threads painted with zinc-chromate primer after installation.



2.
Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards—Metal



and Flexible" for steel sheet width and thickness and for steel rod diameters.



3.
Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted with 



zinc-chromate primer.


C.
Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with


duct materials.


D.
Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M.



1.
Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.

2.04
RECTANGULAR DUCT FABRICATION


A.
Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction according to
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" and complying with requirements for metal thickness, reinforcing types and intervals, tie-rod applications, and joint types and intervals.



1.
Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class



required for pressure class.



2.
Deflection:  Duct systems shall not exceed deflection limits according to SMACNA's "HVAC



Duct Construction Standards--Metal and Flexible."


B.
Transverse Joints:  Prefabricated slide-on joints and components constructed using manufacturer's


guidelines for material thickness, reinforcement size and spacing, and joint reinforcement.



1.
Manufacturers:




a.
Ductmate Industries, Inc.




b.
Nexus Inc.




c.
Ward Industries, Inc.


C.
Formed-On Flanges:  Construct according to SMACNA's "HVAC Duct Construction Standards-


Metal and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details.



1.
Manufacturers:




a.
Ductmate Industries, Inc.




b.
Lockformer.



2.
Duct Size:  Maximum 30 inches (750 mm) wide and up to 2-inch wg (500-Pa) pressure class.



3.
Longitudinal Seams:  Pittsburgh lock sealed with noncuring polymer sealant.


D.
Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches (480 mm) and


larger and 0.0359 inch (0.9 mm) thick or less, with more than 10 sq. ft. (0.93 sq. m) of nonbraced


panel area unless ducts are lined.

2.05
ROUND AND FLAT-OVAL DUCT AND FITTING FABRICATION


A.
Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct with a


circumference equal to the perimeter of a given size of flat-oval duct.


B.
Round, Longitudinal- and Spiral Lock-Seam Ducts:  Fabricate supply ducts of galvanized steel


according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."


C.
Flat-Oval, Longitudinal- and Spiral Lock-Seam Ducts:  Fabricate supply ducts according to


SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."



1.
Manufacturers:




a.
McGill AirFlow Corporation.




b.
SEMCO Incorporated.


D.
Duct Joints:



1.
Ducts up to 20 Inches (500 mm) in Diameter:  Interior, center-beaded slip coupling, sealed 



before and after fastening, attached with sheet metal screws.



2.
Ducts 21 to 72 Inches (535 to 1830 mm) in Diameter:  Three-piece, gasketed, flanged joint



consisting of two internal flanges with sealant and one external closure band with gasket.



3.
Ducts Larger Than 72 Inches (1830 mm) in Diameter:  Companion angle flanged joints per



SMACNA "HVAC Duct Construction Standards--Metal and Flexible," Figure 3-2.

4. Round Ducts:  Prefabricated connection system consisting of double-lipped, EPDM rubber
gasket.  




Manufacture ducts according to connection system manufacturer's tolerances.




a.
Manufacturers:





1)
Ductmate Industries, Inc.





2)
Lindab Inc.



5.
Flat-Oval Ducts:  Prefabricated connection system consisting of two flanges and one synthetic



rubber gasket.




a.
Manufacturers:





1)
Ductmate Industries, Inc.





2)
McGill AirFlow Corporation.





3)
SEMCO Incorporated.


E.
90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct


Construction Standards--Metal and Flexible," with metal thicknesses specified for longitudinal-seam


straight ducts.


F.
Diverging-Flow Fittings:  Fabricate with reduced entrance to branch taps and with no excess material


projecting from fitting onto branch tap entrance.


G.
Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend radius of die


formed, gored, and pleated elbows shall be 1-1/2 times duct diameter. Unless elbow construction type


is indicated, fabricate elbows as follows:



1.
Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with



SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise



indicated.



2.
Round Mitered Elbows:  Welded construction with the following metal thickness for pressure



classes from minus 2- to plus 2-inch wg (minus 500 to plus 500 Pa):




a.
Ducts 3 to 36 Inches (75 to 915 mm) in Diameter:  0.034 inch (0.85 mm).




b.
Ducts 37 to 50 Inches (940 to 1270 mm) in Diameter:  0.040 inch (1.0 mm).




c.
Ducts 52 to 60 Inches (1320 to 1525 mm) in Diameter:  0.052 inch (1.3 mm).




d.
Ducts 62 to 84 Inches (1575 to 2130 mm) in Diameter:  0.064 inch (1.6 mm).



3.
Round Mitered Elbows:  Welded construction with the following metal thickness for pressure



classes from 2- to 10-inch wg (500 to 2500 Pa):




a.
Ducts 3 to 26 Inches (75 to 660 mm) in Diameter:  0.034 inch (0.85 mm).




b.
Ducts 27 to 50 Inches (685 to 1270 mm) in Diameter:  0.040 inch (1.0 mm).




c.
Ducts 52 to 60 Inches (1320 to 1525 mm) in Diameter:  0.052 inch (1.3 mm).




d.
Ducts 62 to 84 Inches (1575 to 2130 mm) in Diameter:  0.064 inch (1.6 mm).



4.
Flat-Oval Mitered Elbows:  Welded construction with same metal thickness as longitudinal



seam flat-oval duct.



5.
90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems or for material-handling



Class A or B exhaust systems and only where space restrictions do not permit using radius



elbows.  Fabricate with single-thickness turning vanes.



6.
Round Elbows 8 Inches (200 mm) and Less in Diameter:  Fabricate die-formed elbows for 45-
and 90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows with gored construction.



7.
Round Elbows 9 through 14 Inches (225 through 355 mm) in Diameter:  Fabricate gored or
pleated elbows for 30, 45, 60, and 90 degrees unless space restrictions require mitered elbows.  Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows with gored construction.



8.
Round Elbows Larger Than 14 Inches (355 mm) in Diameter and All Flat-Oval Elbows: 



Fabricate gored elbows unless space restrictions require mitered elbows.

9. Die-Formed Elbows for Sizes through 8 Inches (200 mm) in Diameter and All Pressures 0.040



inch (1.0 mm) thick with 2-piece welded construction.



10.
Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above.



11.
Flat-Oval Elbow Metal Thickness:  Same as longitudinal-seam flat-oval duct specified above.



12.
Pleated Elbows for Sizes through 14 Inches (355 mm) in Diameter and Pressures through 10



Inch wg (2500 Pa):  0.022 inch (0.55 mm).

PART 3 - EXECUTION

3.01
DUCT APPLICATIONS


A.
Static-Pressure Classes:  Unless otherwise indicated, construct ducts according to the following:



1.
Supply Ducts:  7 inch wg (1650 Pa).



2.
Return Ducts (Negative Pressure):  3 inch wg (500 Pa).



3.
Exhaust Ducts (Negative Pressure):  3 inch wg (750 Pa).

3.02
DUCT INSTALLATION


A.
Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--Metal and


Flexible," unless otherwise indicated.


B.
Install round and flat-oval ducts in lengths not less than 12 feet (3.7 m) unless interrupted by fittings.


C.
Install ducts with fewest possible joints.


D.
Install fabricated fittings for changes in directions, size, and shape and for connections.


E.
Install couplings tight to duct wall surface with a minimum of projections into duct.  Secure couplings


with sheet metal screws.  Install screws at intervals of 12 inches (300 mm), with a minimum of 3


screws in each coupling.


F.
Install ducts, unless otherwise indicated, vertically and horizontally and parallel and perpendicular to


building lines; avoid diagonal runs.


G.
Install ducts close to walls, overhead construction, columns, and other structural and permanent


enclosure elements of building.


H.
Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.


I.
Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions unless


specifically indicated.


J.
Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and


similar finished work.


K.
Seal all joints and seams.  Apply sealant to male end connectors before insertion, and afterward to


cover entire joint and sheet metal screws.


L.
Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and electrical


equipment spaces and enclosures.


M.
Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls


and are exposed to view, conceal spaces between construction openings and ducts or duct insulation


with sheet metal flanges of same metal thickness as ducts.  Overlap openings on 4 sides by at least 1


-1/2 inches (38 mm).


N.
Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls,


install appropriately rated fire dampers, sleeves, and firestopping sealant.  Fire and smoke dampers are


specified in Division 15 Section "Duct Accessories."  Firestopping materials and installation methods


are specified in Division 7 Section "Through-Penetration Firestop Systems."

O. Install ducts with hangers and braces designed to withstand, without damage to equipment, seismic  force required by applicable building codes. 

3.03
SEAM AND JOINT SEALING


A.
Seal duct seams and joints according to SMACNA's "HVAC Duct Construction Standards--Metal and


Flexible" for duct pressure class indicated.  The entire perimeter of all joints shall be sealed.


B.
Seal ducts before external insulation is applied.

3.04
HANGING AND SUPPORTING


A.
Support horizontal ducts within 24 inches (600 mm) of each elbow and within 48 inches (1200 mm)


of each branch intersection.


B.
Support vertical ducts at maximum intervals of 16 feet (5 m) and at each floor.


C.
Install upper attachments to structures with an allowable load not exceeding one-fourth of failure


(proof-test) load.


D.
Install concrete inserts before placing concrete.


E.
Install powder-actuated concrete fasteners after concrete is placed and completely cured.



1.
Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs



less than 4 inches (100 mm) thick.

3.05
CONNECTIONS


A.
Make connections to equipment with flexible connectors according to Division 15 Section "Duct Accessories."


B.
Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

3.06
FIELD QUALITY CONTROL


A.
Perform the following field tests and inspections according to SMACNA's "HVAC Air Duct Leakage Test Manual" and prepare test reports:



1.
Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.



2.
Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If pressure classes are not indicated, test entire system at maximum system design pressure.  Do not pressurize systems above maximum design operating pressure.  Give seven days' advance notice for testing.



3.
Maximum Allowable Leakage:  Comply with requirements for Leakage Class 3 for round and flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure classes lower than and equal to 2-inch wg (500 Pa) (both positive and negative pressures), and Leakage Class 6 for pressure classes from 2- to 10-inch wg (500 to 2500 Pa).



4.
Remake leaking joints and retest until leakage is equal to or less than maximum allowable.

3.07
CLEANING NEW SYSTEMS


A.
Mark position of dampers and air-directional mechanical devices before cleaning, and perform cleaning before air balancing.


B.
Use service openings, as required, for physical and mechanical entry and for inspection.



1.
Create other openings to comply with duct standards.



2.
Disconnect flexible ducts as needed for cleaning and inspection.



3.
Remove and reinstall ceiling sections to gain access during the cleaning process.


C.
Vent vacuuming system to the outside.  Include filtration to contain debris removed from HVAC systems, and locate exhaust down wind and away from air intakes and other points of entry into building.


D.
Clean the following metal duct systems by removing surface contaminants and deposits:



1.

Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.



2.

Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.



3.
Coils and related components.



4.

Return-air ducts, dampers, and actuators except in ceiling plenums and mechanical equipment rooms.



5.
Supply-air ducts, dampers, actuators, and turning vanes.


E.
Mechanical Cleaning Methodology:



1.
Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.



2.
Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.



3.
Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.



4.
Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.



5.
Cleanliness Verification:




1.
Visually inspect metal ducts for contaminants.




2.
Where contaminants are discovered, re-clean and reinspect ducts.

END OF SECTION


SECTION 15860

DUCT ACCESSORIES

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Contractor shall provide balancing devices as specified and/or shown on contract drawings.


B.
Access Doors


C.
Fire Dampers


D.
Flexible Connections

1.02
RELATED WORK


A.
Section 15043 - Balancing of Air and Hydronic Systems


B.
Section 15840 - Ductwork

1.03
REFERENCE STANDARDS


A.
Associated Air Balance Council (AABC)


B.
Underwriter Laboratories (UL)



UL Standard 555

Fire Dampers



UL Standard 33

Fusible Links for Fire Protection Service


C.
ASHRAE handbooks


D.
SMACNA duct manuals


E.
NFPA 90A, Air Conditioning and Ventilating Systems

1.04
SUBMITTALS


A.
Submit shop drawings and product data in accordance with Section 01300.


B.
Submit manufacturers' printed installation instructions.

PART 2 - PRODUCTS

2.01
ACCESS DOORS


A.
Fabricate rigid and close-fitting doors of galvanized steel with sealings and quick fastening locking devices.  For insulated ductwork, install minimum 1 inch thick insulation with sheet metal cover.


B.
Provide two hinges and two sash locks for sizes up to 18 inch (457 mm) square, two hinges and two compression latches with outside and inside handles for sizes up to 24 inch x 48 inch (610 mm x 1220 mm).  Provide an additional hinge for larger sizes.


C.
Provide 4 inch x 4 inch quick opening access doors for inspection at balancing dampers.  Do not insulate 4 inch x 4 inch opening.


D.
Provide 4 inch X 4 inch quick opening access doors for inspection of smoke detectors.  Do not insulate 4 inch X 4 inch opening.

2.02
DAMPERS


A.
Fabricate of galvanized steel, minimum 16 gage and provide with quadrants or adjustment rod and lock screw.


B.
Fabricate splitter dampers of double thickness sheet metal to streamline shape, properly stiffened to avoid vibration.  Size on basis of straight air volume proportioning.


C.
Unless indicated otherwise or specified fabricate single blade dampers for ductwork.


D.
For ducts larger than 29 inches round or equivalent rectangular and where indicated, provide fabricated multi-blade damper of opposed blade pattern with maximum blade sizes 12 inch x 72 inch (305 mm x 1829 mm).  Assemble center and edge crimped blade in prime coated or galvanized channel frame with suitable hardware.


E.
Where indicated fabricate multi-blade, parallel action gravity balanced backdraft dampers with blades a maximum of 6 inch (152 mm) width having felt or flexible vinyl sealing edges, linked together in rattle-free manner and with adjustment device to permit setting for varying differential static pressure.


F.
Dampers shall be low leakage classified per Underwriter Laboratories.

2.03
TURNING VANES


A.
Factory fabricated and factory or field assembled units.


B.
Extended edge or double thickness providing uniform air distributed change of direction with minimum turbulence and pressure loss.

2.04
FIRE DAMPERS


A.
Fabricate of galvanized steel or prime coated black steel weighted to close and lock in closed position when released by fusible link.  Construct in accordance with UL Standard 555.


B.
Provide curtain type fire dampers in ductwork.  Curtain type fire dampers shall have blades retained in a recess so free area of connecting ductwork is not reduced.


C.
Fabricate combination fire and balancing dampers with linkage readily adjustable with damper in open position.


D.
Set or select fusible links for 160 degrees F (72 degrees C) release.  Fusible links shall be constructed to UL Standard 33.

2.05
FLEXIBLE CONNECTIONS


A.
Fabricate of neoprene coated flameproof fabric approximately 2 inch (51 mm) wide tightly crimped into metal edging strip and attach to ducting and equipment by screws or bolts at 6 inch (152 mm) intervals.


B.
Provide for return air and fresh air inlets to air handler.  Provide for air handler discharge.


C.
Where internal spring mounted fans are provided in air handler, flexible connections are not required.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Install items in accordance with manufacturer's printed instructions.


B.
Provide access doors for inspection and cleaning before and after filters, coils, and automatic dampers.  Provide access doors within working distance of all volume dampers, fire dampers.  Review and coordinate locations prior to fabrication and installation.


C.
Provide extended edge or double thickness turning vanes in all supply and return elbows.


D.
Provide manually operated opposed blade dampers or quadrant type  dampers in each branch duct take-off from the main duct.  Install at branch take-off.


E.
Only one balancing damper is required for branch ducts that possess one diffuser.  Damper shall be installed in ductwork.


F.
Provide volume dampers in accessible locations within a short distance from a duct transition or fitting.


G.
Provide splitter dampers at all split duct fittings.  These dampers shall not replace volume dampers to be provided in the resulting branch ducts.


H.
Splitter type dampers shall not be provided as balancing dampers.


I.
Extractors shall not be used to provide volume control at branch or main duct take-offs.


J.
Provide flexible connections immediately adjacent to equipment in ducts associated with fans and equipment subject to forced vibration.


K.
Provide a manual balancing damper at each branch duct inlet to the main return duct.


L.
Provide fire dampers where ducts and outlets pass through fire rated components.  Fire dampers shall be complete with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings, and hinges.

END OF SECTION


SECTION 15890

SOUND ATTENUATOR

PART 1 - GENERAL

1.01
RELATED WORK

A. 15840 Ductwork
B.
15860 Duct Accessories

1.02
SUBMITTALS


A.
Submit product data and shop drawings in accordance with Section 01300.


B.
Submit manufacturers' printed installation instructions.

1.03
REFERENCE STANDARD


A.
ASTM E477
PART 2 - PRODUCT

2.01
SOUND ATTENUATORS


A.
The attenuator shall be factory fabricated type, for high pressure, high low velocity service.


B.
Shall be constructed of galvanized steel sheets.  Outer casing shall not be less than 22-gage (0.0336 inch).


C.
Acoustical fill shall be fibrous glass.


D.
Net noise reduction values, sound pressure level, dB 0.0002 dynes/sq. cm., shall be not less than indicated below for the octave bands.

OCTAVE PASS BANDS
   

2
 
3      
4
 5
  6
  7

Mid-frequency, Cycles

Per Second
 125
    250
 
500
1000
 2000    
4000

Noise Reduction, dB
 


11
     16

  19
30
   40
 32


E.
Values shall be obtained on a test unit not less than 24 inches by 24 inches outside dimensions made


by certified nationally recognized independent acoustical laboratory.


F.
Air flow capacity shall be as indicated on contract drawing(s).  Pressure drop through theuator shall not exceed the value indicated on contract drawing(s).  


G.
Sound attenuator shall be constructed to be air-tight when operating at the internal static pressure of not less than 6-inch water gage.

PART 3 - EXECUTION

3.01
INSTALLATION


A.
Install in accordance with manufacturers' recommendations.

END OF SECTION


SECTION 15910

DIRECT DIGITAL CONTROLS FOR HVAC

PART 1 - GENERAL

1.01
WORK INCLUDED


A.
Furnish all labor, materials, equipment, and service necessary for a complete and operating temperature control system, as shown on the drawings and as described herein.  The system shall include all computer software and hardware, controllers, sensors, transmission equipment, system workstations, local panels, conduit, wire, installation, engineering, database and setup, supervision, commissioning, acceptance test, training, and extended warranty service.  Database and setup shall include, but is not limited to the following:



1.
Database entry and setup of all input, output, and calculated points, including alarm printouts with individual alarm messages.



2.
Programming and setup of all sequences described in the sequence of operation section of this specification and as shown on the plans.



3.
Check outs, testing and demonstrating all functions, operations, and features of the system as described in this specification including, but not limited to, all features and capabilities described herein for both future capabilities and those features and capabilities utilized in the initially installed system.

1.02
RELATED WORK


A.
Products furnished but not installed under this section:



1.
Valves, flow switches, flow sensors, thermowells, and pressure taps.



2.
Automatic dampers, and air flow stations.



3.
Factory mounting and wiring of controls on Terminal Equipment.


B.
Coordinate with Division 16:



1.
Installation of all line voltage power wiring by Division 16.



2.

Each motor starter provided under Division 16, shall be furnished with individual control power transformer to supply 120 volt control power and auxiliary contacts (one N.O. and one N.C.) for use by this section.

1.03
REFERENCE STANDARDS


A.
American Society for Testing and Materials (ASTM) Publications


B.
Institute of Electrical and Electronic Engineers (IEEE)


C.
National Electric Manufacturers Association (NEMA)


D.
Underwriters Laboratory (UL 916)


E.
FCC Regulation, Part 15, Section 156


F.
National Fire Protection Association (NFPA)

1.04
SUBMITTALS


A.
The controls contractor shall submit Auto CAD or Intergraph generated schematic drawings for the entire control system for review and approval before work shall begin.  Included in the submittal drawings shall be a one page diagram depicting the system architecture complete with a communications riser.  Drawings shall also include complete wiring diagrams, temperature controls, start-stop arrangement for each piece of equipment, equipment interlocks, wiring terminal numbers, calculations, and any other information or details required to demonstrate that the system has been coordinated and will properly function as a system.  Submittal shall also include a complete list of equipment and materials, including manufacturer’s catalog data and installation instructions, and a complete written Sequence of Operation.


B.
Submit in accordance with Section 01300.

1.05
MANUFACTURERS


A.
Sensors, actuators, control valves, controllers, and other system components shall be from the same manufacturer unless a specific component indicated or specified can not be provided by that same manufacturer.


B.
The control system shall be furnished, engineered, and installed by the manufacturers’ local factory owned branch office or the manufacturers’ locally authorized representative.  The Control Contractor shall have factory trained technicians to provide instruction, routine maintenance, and emergency service within 48 hours upon receipt of request.


C.
The control system shall be 100% compatible with the existing Johnson Metasys front end at Facility 30022.

PART 2 - PRODUCTS

2.01
SYSTEM ARCHITECTURE


A.
The complete electronic DDC temperature control system shall be comprised of multiple levels of control devices.  The first level is system component devices which includes, but is not limited to, electronic sensors, valves, actuators, switches, relays, and transducers.  The second level includes dedicated Zone Controllers for VAV terminal, Fancoil, and Heat Pump Controls.  The third level is comprised of Local Controllers for control of primary mechanical systems such as Air Handling Systems, Heating Hot Water Systems, and Chilled Water Systems.  The fourth level consists of the System Controller(s), used for high level global programming and system networking functions.  The fifth level is the System Workstation(s), which includes the hardware and software necessary for a user to interface with the control system and devices, separately and/or simultaneously.

2.02
SENSORS


A.
Temperature Sensors:  Temperature sensors shall be linear precision elements with ranges appropriate for applications, accurate within 1 deg F over the entire span.



1.
Space (room) sensors shall be available with setpoint adjustment and override switch.  Space sensor shall have a portable service tool jack.



2.
Duct mounted averaging sensors shall utilize a sensing element incorporated in a copper capillary with a minimum length of 20 feet.  The sensor shall be installed according to manufacturer’s recommendation and looped and fastened at a minimum of every 36 inches.



3.
Sunshields shall be provided for outside air sensors.




4.
Thermowells for all immersion sensors shall be stainless steel or brass as required for




application.


B.
Humidity Sensors:  Sensors shall be of the solid-state type using a hydroscopic polymer sensing 

element.  The sensor shall vary the output voltage with a change in relative humidity.  Room humidity 

sensors shall have a minimum range of 30% to 80% +/- 5%;  supply air humidity sensors shall have a 

range of 0% to 100% +/- 3%.


C.
Air Velocity Sensors:  Sensor shall use thermal anemometry to determine air flow rate.  Repeatability 

shall be +/- 25 FPM;  accuracy +/- 5% of range.  The anemometer shall use constant temperature 

differential technology and have an operating range from 30 - 120 deg. F.


D.
Differential Pressure Sensor:  Differential pressure sensor shall be temperature compensated and shall 

vary the output voltage with a change in differential pressure.  Sensing range shall be suitable for the 

application with accuracy of +/- 2% of range and repeatability of +/- 0.5% of range.  Sensor shall be 

capable of withstanding up to 150% of rated pressure without damage.


E.
Air Quality Sensor:  Air quality sensor shall be capable of simultaneously monitoring various types of 

Volatile Organic Compounds (VOCs).  The sensor shall be capable of monitoring from 100% air 

quality to 0% air quality and shall produce a linear 0-10 VDC signal.  The air quality sensor shall be 

provided in wall or duct mounted models, as shown on the plans, and shall also be available with 

integral temperature sensor.  As a minimum the air quality sensor shall monitor the following gases:  

Hydrogen sulfide, Vinyl chloride, Chlorine, Hydrogen, Methanol, Gasoline, Formaldehyde, Freon-22, 

Ammonia, Freon-12, Propane, Methane, Methyl chloride, Carbon monoxide, Trichloroethylene, 

Acetone, Ethanol, Nitrogen peroxide, Methyl ethyl ketone, and Carbon dioxide.


F.
Terminal Unit Velocity Sensors (single point):  Probe shall utilize thermal anemometry as the sensing 

technique.  Velocity range shall be 0 to 3250 FPM and with an installed accuracy of +/- 25 FPM.  The 

velocity probe shall include an insertion type mounting bracket which mounts flush to the supply 

duct.  The velocity probe shall be mounted parallel to the damper shaft with 1/3 or 2/3 penetration into 

the duct.  Velocity probes shall be mounted a minimum of two duct diameters upstream of the 

terminal inlet.

2.03
SWITCHES


A.
Duct Smoke Detectors:  Duct smoke detectors shall be furnished by the fire alarm system contractor.


B.
Low Temperature Protection Thermostats (freezestats):  Shall be the manual reset type.  The 


thermostat shall operate in response to the coldest one foot length of the 20 ft. sensing element, 

regardless of the temperatures at other parts of the element.  The element shall be properly supported 

to cover the entire side of the coil with a minimum of three loops.  Separate thermostats shall be 

provided for each 25 sq. ft. of coil face area or fraction thereof.


C.
Differential Pressure Switches:  Pressure differential switches shall have SPDT change-over contact, 

switching at an adjustable differential pressure setpoint.  Switches shall be rated for the medium 

temperature being utilized.
D.
Current Sensing Relays:  Motor status indications, where shown on the plans, shall be provided via 
current sensing relays.  Current sensing relays shall be self-powered and shall have selectable AC 
ranges of 1-6 amps, 6-40 amps, and 4-200 amps.  The switch output contact shall be rated for 30VDC, 
0.15 amps.  Threshold setting shall be fully adjustable within the selected range, and response time 
shall be 0.25 seconds or less.  Circular window within the current sensing switch shall accept #2 wire 
or smaller and the window shall be a minimum of 0.51 inches diameter.  Housing material shall be 
grade KJW-4051 and shall have UL listed flame retardant properties.

E.
Flow switches:  Motor status indications, where shown on the plans, shall be provided via flow 
switches.  Flow switches shall be of the paddle type equipped with SPDT contacts to establish proof 
of flow.  Flow switches shall be of the vapor-proof type.

F.
Thermostats:  Thermostats shall have SPDT contacts, switching at an adjustable setpoint with a range 
of 55 to 85 deg. F.

2.04
CONTROL VALVES

A.
General:  Control valves up to 4 inch shall be sized for a 3 to 5 psi drop.  Valves shall be packless, 
modulating, electrically or magnetically actuated with a minimum control rangeability of 500 to 1.  
Valves shall have true linear flow characteristics in relationship to valve opening.  Valves shall be 
provided with an installed (5) Five Year Parts and Labor Warranty.  The warranty shall cover all 
required maintenance and failures.  In the event of a failure the valve and actuator shall be replaced 
and reinstalled by the Controls Contractor, at no cost to the Government.  All valves up to 2 inch shall 
be supplied with NPT threaded connections, and all valves 2 1/2 inch and larger shall be flanged.

B.
Terminal unit valves, 1/2 inch to 1 inch:  Valves shall be sized for a 3 to 5 psi drop.  Valve body shall 
be nickel plated brass, rated at 125 psig.

C.
1/2 inch to 4 inch:  Valves shall be equipped with a handwheel, or manual positioner mounted 
adjacent to valve, to allow manual positioning of valve in the absence of control power.  (Where 
valves with a rangeability of less than 500 to 1 are utilized provide two valves in a 1/3 - 2/3 parallel 
arrangement to achieve control rangeability.  Provide bypass piping and isolation hand valves for ease 
of maintenance and service.)

D.
4 inches to 6 inches:  Valves shall be modulating electrically actuated, 2-way or 3-way as required, 
with a rangeability of 500 to 1.  Valve body shall be flanged and shall be equipped with a handwheel, 
or manual positioner mounted adjacent to valve, to allow manual positioning of valve in absence of 
control power.  (Where valves with a rangeability of less than 500 to 1 are utilized provide two valves 
in a 1/3 - 2/3 parallel arrangement to achieve control rangeability.)

E.
Hot and Chilled water valves:  Valves shall be rated to 240 deg. F and 125 psig. Valves shall be sized 
for a 3 to 5 psi pressure drop.  Valve body shall be cast iron with a chrome nickel steel seat and inner 
valve material.  Valves two inches and smaller shall be screwed type with NPT fittings.  Valves 2 1/2 
inches and larger shall be flanged.  Valves shall be equipped with a handwheel, or manual positioner 
mounted adjacent to valve, to allow manual positioning of valve in absence of control power.  (Where 
valves with a rangeability of less than 500 to 1 are utilized provide two valves in a 1/3 - 2/3 parallel 
arrangement to achieve control rangeability.)

F.
Butterfly valves:  2-way and 3-way butterfly valves shall be cast iron valve body, with stainless steel 
stem, and available with disc seal for bubble-tight shut off.

2.05
DAMPER ACTUATORS

A.
Actuators shall be of the push-pull or rotary type for modulating, 3-point floating, or 2-position 
control as required by the application.  The actuator shall use an overload-proof synchronous motor or 
an electric motor with end switches to de-energize the motor at the end of the stroke limits.  Control 
voltage shall be 24VAC, 0-20VDC, or 4-20ma as required.  Actuators shall be provided with spring 
return to the normal position where shown.  Actuators shall have a position indicator for external 
indication of damper position and a manual override capability which operates without disconnecting 
damper linkage.

B.
VAV Terminal Actuators shall be of the rotary type capable of permanent stall operation without 
damage.  Provide adjustable stop pins on the actuator for stroke limit.  Actuators shall utilize metal 
housings with nickel steel gears, oil impregnated for lifetime operation, and fit directly over the 
damper shaft.  The actuator shall be a separate device from the Zone Controller for ease of servicing.

2.06
TERMINAL UNIT FAN SPEED CONTROLLER

A.
Terminal unit fan speed controllers shall be capable of controlling the speed of single phase terminal 
fan motors with power factor of between 0.7 and 0.095 inductive and operating amperage less than 5 
amps.  The fan speed controller shall be rated for 120VAC or 277VAC as required and shall contain 
no adjustments.  All adjustments shall be made to the VAV fan speed controller using the hand-held 
service tool.  Adjustments shall affect the fan speed control module over a fiber optic signal line.  The 
fan speed controller shall mount on a single gang electrical J-box, shall bear a UL508 listing and shall 
be housed in an anodized aluminum sealed housing.

2.07
CONTROL DAMPERS

A.
Motorized control dampers, unless otherwise specified elsewhere, shall have damper frames using 13 
gauge galvanized steel.  Damper blades shall be parallel or opposed as required and shall be as 
recommended by manufacturer for application.  Dampers shall be Ruskin RCD45 or equal.

2.08
LOCAL CONTROLS PANELS

A.
All relays, switches, transducers, and other field interface devices for equipment located within the 
mechanical equipment rooms, shall be panel mounted.  Each local control panel shall have the 
following door mounted devices:  Mixed air temperature (unless 100% outside air system), Return air 
temperature, Supply air temperature, Outside air temperature (on economizer or 100% outside air 
systems), and Space static pressure.  Provide a 120VAC convenience receptacle in each panel.  All 
electrical devices within the panels shall be wired to a numbered terminal strip.  All wiring within the 
panel shall be run in wiring tray in accordance with NEMA and UL standards, and shall meet all local 
codes.  Panels shall be NEMA type suitable for applications as required.  Provide a final as-built 
control drawing, reduced, laminated, and mounted inside of the panel door.

2.09
MISCELLANEOUS

A.
The Controls Contractor shall furnish all electric relays and coordinate with the supplier of magnetic 
starters for auxiliary contact requirements.  All electric control devices shall be of a type to meet 
current, voltage, and switching requirement of their particular application.  Relays shall be provided 
with 24VAC coils, and contacts shall be rated at 10 amps minimum.

2.10
ZONE CONTROLLER HARDWARE

A.
General:  Each Zone Controller shall be a stand-alone DDC controller.  The controller shall include all 
hardware and software required for communications with the System Controller.  An individual Zone 
Controller shall be dedicated for each zone terminal device (VAV, Heat Pump, Fan Coil).

B.
Programs:  The control program shall reside in the Zone Controller.  The application program shall be 
maintained in ROM.  The default database, i.e., setpoints and configuration information, shall be 
stored in EEPROM.  Controllers requiring local setting of potentiometer or dip switches are not 
acceptable.

C.
Stand-Alone:  Controllers requiring the application or database to be downloaded from a host or share 
processing with a “master controller” shall not be acceptable.  After a power failure the Zone 
Controller must run the control application using the current setpoints and configuration.

D.
Communications:  Communication to the System Controller shall be 1200-baud asynchronous.

E.
Input:  Each controller shall have a minimum of 8 inputs.  Each input shall be usable as a discrete or 
0-5 volt analog or digital input.  Inputs shall be electrically isolated from outputs, communications, 
and power.  All inputs shall be provided with an auto-calibrate function to eliminate sensing errors.

F.
Output:  Each controller shall have a minimum of 6 digital outputs.  Outputs shall be individually 
electrically isolated from the other outputs, inputs, communications, and power.  Each controller shall 
provide a minimum of 2 analog outputs.

G.
Connections:  All electrical connections shall be made to a combination terminal strip and base 
assembly.  To insure long term reliability, all electrical terminations shall be screw type.

H.
The logic card, which shall contain all active electrical components, shall be installable and 
removable from a wiring base, without the use of tools or the removal of any electrical wiring.  
Products that require disconnection of wiring from logic card before removal shall be supplied with a 
quick-disconnect type interconnecting cable assembly to transition to field wiring.

2.11
ZONE CONTROLLER SOFTWARE

A.
VAV Controller shall have the following minimum capabilities:

1.
DDC Control

2.
Heating/Cooling Setpoint

3.
Occupied & Unoccupied Setpoint Pairs

4.
Dual Minimum Volume Control

5.
Terminal and Perimeter Hydronic or Electric Heat Control

6.
Lighting Control

7.
Off-Hours Tenant Override

8.
Auto-Calibrate

9.
Variable Fan Speed Control for Fan-Powered Applications

10.
Remote Setpoint Adjust

11.
Standby Mode

2.12
LOCAL CONTROLLER HARDWARE


A.
General:  The Local Controllers shall be a local control loop microprocessor-based controller 

installed at each mechanical system;  i.e., air handling unit, chiller, ect.  The controller shall 

execute local control sequences, independent of a workstation.  All control loops and setpoints 

shall be stored in EEPROM or other non-volatile field re-programmable memory.  All 

controllers with volatile memory shall have a battery for 72 hour database backup.  Each 

controller shall be individually addressable by a workstation or a portable service tool.


B.
Scan:  Controller shall continuously scan and maintain the most recent data in RAM for 

retrieval by a System Workstation and by the Local Controller software programs.


C.
Isolation:  Control, communication, and power circuits for each controller shall be individually 

electrically isolated to protect against transients, spikes, and power surges.  Each Local 

Controller input system and output system shall be individually optically isolated from other 

inputs and outputs on other Local Controllers’ power, communications, and field wiring.  

Optical isolation shall be provided either as an integral component of the controller or provided 

as a separate interface device between the controller and field wiring.


D.
Servicing:  Controllers shall consist of a removable plug-in circuit board.  Products which 

require disconnection of wiring from the Local Controller logic card before removal shall be 

supplied with quick-disconnect type interconnection to transition to field wiring.

E.
Database:  All field control database shall be entered, changed, or downloaded to the Local 
Controllers via a portable service tool or System Workstation.

F.
Auto-Calibration:  All analog inputs shall feature an auto-calibrate function to eliminate 
sensing errors.

G.
Input/Output Modules:  Provide the following input/output capabilities:

1.
Universal inputs shall accept both industry standard analog signals (4-20ma, 0-5VDC, 
ect.) and binary contact closures.

2.
All digital outputs shall be programmable for latched or momentary contact type.

3.
Analog outputs shall have a 1% resolution over total output span of 100%.

2.13
LOCAL CONTROLLER SOFTWARE


A.
General:  Provide complete controller software to execute all mechanical system local loop 

controls functions.

B.
Control Parameters:  The software blocks in the Local Controller shall produce all of the 
necessary reverse acting and/or direct acting PI squared signals as required by the control 
sequence.  The proportional and integral values which make up the PI squared output value 
shall be readable and modifiable, at a System Workstation or at the portable service tool, to 
facilitate tuning of control loops.

C.
Networking:  Each input, output, or calculation result shall be capable of being assigned to a 
System Controller for system networking.

D.
Programming Functions:  Provide the following standard temperature control loop 
programming functions:

1.
Control Block Programming

2.
PI squared and PID Control

3.
Serial Load Staging

4.
Binary Load Staging

5.
Analog Load Staging

6.
Master-Submaster Routines

7.
Anti-Windup for Integrated Loops

2.14
SYSTEM CONTROLLER HARDWARE

A.
General:  The system controller shall be a microprocessor-based, multi-tasking, real-time 
System Controller that provides advanced system programming, appliance and downlink 
communications, polling, and other supervisory functions for Zone and Local Controllers.  
Each System Controller shall be capable of communicating with a minimum of 2,560 
connected input/output points without additional System Controller hardware or software.

B.
Operating Environment:  The controller shall be capable of operating in an environment of 32 
to 122 deg. F. and 10 to 90% relative humidity non-condensing.

C.
Power Loss/Restart:  The controller shall be tolerant of power failures.  Memory shall be non-
volatile.  In systems which memory is volatile, provide a minimum of 30 days back-up 
automatic rechargeable battery power supply.  When a power failure has occurred and power 
(normal or emergency) is restored, the controller shall execute these restart procedures, 
automatically and without operator intervention:

1.
Come on line.

2.
Update all monitored functions.

3.
Implement special building start-up strategies as required.

4.
Resume operation based on current time and status.
D.
Stand-Alone:  The controller shall operate as a true no-host system.  A PC or “Host” computer 
shall not be required by the system to perform any control functions or system 
communications.

E.
Communication ports shall be individually electrically isolated to protect against transients, 
spikes, and power surges. The ports shall be optically isolated from each other, the controller 
circuit board, and from power wiring.  Optical isolation shall be provided either as an integral 
component to the controller or provided as a separate interface device between the controller 
and field wiring.

F.
Self Diagnostics:  The controller shall contain a self-test procedure in its program, for testing 
communications and verification of the functionality of the CPU memory and database.

G.
Peripheral Interface Ports:  Supply the hardware and software necessary to provide the 
following minimum capabilities at each System Controller:

1.
Port 1 - Local on-line System Workstation

2.
Port 2 - Dial-in remote System Workstation(s)

3.
Port 3 - Local on-line reports and alarm printer

4.
Port 4 - Remote dial-out alarm printer




All four ports shall be operable simultaneously.

H.
Network:  System Controllers shall communicate on a dual Local Area Network (LAN) in a 
peer-to-peer configuration.  The dual LANS shall operate simultaneously and each LAN shall 
act as a backup to the other, in the event of a single LAN failure.  Communication speed of 
each LAN shall be at 38.4 kilobaud over individually shielded and twisted pairs of wires.  The 
effective through-put shall be 76.8 kilobaud with both LANS operating.  Systems which do not 
provide dual-redundant communications are not acceptable.

I.
Data integrity shall be maintained by using cyclic redundancy checking (CRC).  In the event of 
a CRC mismatch, communication shall be automatically retransmitted up to three times.  If 
CRC mismatch continues for three attempts, Controller failure shall be audible and visually 
annunciated on a System Workstation.

J.
Multiple System Workstation operators shall be able to access the system simultaneously.  
Systems which do not provide multi-tasking, multi-user operating systems are not acceptable.

K.
Processor:  The System Controller shall utilize a 32 bit processor operating at no less than a 10 
megahertz clock speed.

2.15
SYSTEM CONTROLLER SOFTWARE

A.
General:  The System Controller software shall be multi-tasking, multi-user.  The software 
shall operate on a database comprised of control blocks which resemble control hardware 
devices (receiver controls, gradual relays, higher or lower of two pressure relays, time delay 
relays, ect.).  The Controls Contractor shall configure these control blocks to attain the proper 
sequence of control.  The user shall be able to add, delete, or modify all control blocks on-line 
as required.  Systems requiring EPROM re-burning or programming to be performed by the 
manufacturer or Controls Contractor in order to add, delete, or change a system point or 
control strategy will not be allowed.

B.
Backup and Restore:  The database in each System Controller shall be able to be uploaded to a 
System Workstation, for archival purposes, and shall be re-downloaded to each System 
Controller at any time.  Operating system changes, upgrades, and enhancements for System 
Controllers shall be downline loadable from the System Workstation, or via dial-in from a 
remote location.  Firmware changes in the system controllers shall not be required in order to 
load new operating systems.

C.
Programming Functions:  The software blocks shall provide all the necessary mathematics, 
logic, utility, and control functions necessary for proper sequence of control.  These functions 
shall be contained in the System Controller operating system to be available in any 
combination for field programming the unit through RAM memory.  As a minimum, these 
routines shall include, but not be limited to, comfort and energy management strategies such 
as:

1.
Time or Event Based Scheduling

2.
Adaptive Optimum Start/Stop

3.
Chiller Reset Optimization

4.
Demand Limiting/Load Shedding

5.
Enthalpy Control

6.
Tenant/Cost Center Billing

7.
Hot Water/Outdoor Air Reset

8.
Run Time Totalization

9.
Alarm Detection and Dial Out

10.
Night Setback

11.
Historical Trending

12.
Indoor Air Quality Demand Ventilation

D.
Alarms:  The System Controller shall be capable of comparing analog and digital readings to 
predetermined high and low limits and annunciate each time a value enters or returns from an 
alarm condition.  Unique high and low limits shall be supplied for each analog point in the 
system.  The system shall be capable of suppressing selected alarm reporting when the primary 
equipment from which the alarm point is based is in the inactive state.  The alarm features of 
the System Controller software shall, as a minimum, provide the following:

1.
Digital, Analog, and High/Lo settings and deadband

2.
Sliding Alarm Limits

3.
Conditional Alarming

4.
Alarm inhibiting through feedback loop

5.
Fluttering Alarm Suppression

6.
Separate Tailored Alarm Messages of no less than 70 characters each

7.
Auto-dial of any alarm condition to a minimum of 25 telephone numbers

E.
Communication Diagnostics:  The System Controller software shall be capable of self-
diagnosing failure automatically without a query by the operator.  In the event of 
communications failure or limited power failure, the system shall be capable of both notifying 
a local operator of the specific occurrence, as well as auto dialing the condition to a remote 
site.  Auto-dial out shall be configurable to repeat the alarm while the situation remains 
unattended and unacknowledged.  In addition to automatic self-diagnostics, communications 
statistics on zone and local Controller communications shall be maintained.  These statistics 
shall tabulate total communications attempted versus successful and unsuccessful 
communications by unit number.  The option to reset communications statistics to zero (0) at 
any time shall be provided.

F.
Trending:  Each System Controller shall be equipped with the capability to pre-assign trend 
requirements, whether or not utilized in the initially implemented system, for no less than 
18,000 combined analog or calculated or digital points.  Adjustable sampling intervals for each 
trend, from 1 second to 24 hours, shall be provided.  Each System Controller shall have the 
capability to simultaneously trend a minimum of 1,800 combined analog, calculated, and 
digital points.  All sampled trend data shall contain an indication(s) of when the data is not 
valid, whether from sensing or communications disruptions or other causes.  Each trend shall 
be capable of being automatically started or stopped, based on time of day, externally sensed 
points, alarms, or a calculated value.  Printout or upload of trend data to the System 
Workstation shall be operator-selectable to automatically occur at any time during the 
sampling period.  Uploaded trend data shall be fully compatible with Lotus 1-2-3, Dbase III, or 
Symphony.

G.
Interfaces to Other Manufacturer’s Equipment:  Each System Controller shall be equipped with 
standard software blocks with which to interface to other manufacturer’s equipment.  The 
software blocks shall be defined by the Controls Contractor to read analog values and digital 
status’ from other manufacturer’s equipment for alarm, trend, operator advisory, graphic 
display, and other system uses.  Communications between the System Controller and other 
manufacturer’s equipment shall be at 1200 baud and shall occur in the same manner and with 
the same hardware as that used for communications with Zone and Local Controllers.

PART 3 - EXECUTION

3.01
GENERAL

A.
The automatic temperature control equipment shall be provided and installed according to the 
manufacturer’s recommendations.

3.02
INSTALLATION METHODS

A.
All class I wiring, and class II wiring in exposed or concealed-inaccessible locations, shall be 
installed in conduit.  Class II wiring in concealed-accessible locations may be run open, and 
shall be plenum-rated.  All wiring, conduit, and installation shall be in accordance with the 
latest edition of the National Electric Code, and the requirements of the specifications Division 
16, except low voltage wiring may be of the type and size recommended by the temperature 
control manufacturer.

B.
Number-code or color code conductors appropriately for future identification and servicing of 
control system.

3.03
ACCESSIBILITY

A.
Provide all HVAC components in an obvious and accessible location.  Obvious is defined as 
ability to be seen without climbing on structures or utilizing step ladders and not removing 
wall or ceiling materials.

END OF SECTION

SECTION 16010A

ELECTRICAL INTRODUCTION

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Furnish and install all equipment, appliances, devices and materials to make project 
operational.  All equipment, appliances, devices and materials shall be new.

B.
Perform all operations necessary to make project operational.

1.02
REFERENCES

A.
Equipment and material shall comply with the references found in each section.

B.
Issues of the references in effect on the date of Invitation of Bid or Request for Proposal are 
the publications referenced.

1.03
DEFINITIONS

A.
"Provide" is defined as "furnish new, install, and make operational".

B.
"Replace" is defined as "remove, furnish new, install in same location, and make operational".

C.
"Relocate" is defined as "remove existing, install existing in different location, and make 

operational".

D.
"Reinstall" is defined as "remove, install in same location, and make operational".

E.
"Low voltage" is defined as "600V and below" in accordance with National Electrical Code.

F.
"High voltage" is defined as "over 600V" in accordance with National Electrical Code".

G.
"Medium voltage" is defined as "over 1000V to 72500 volts" in accordance with IEEE 
Standard 141, Table 2.

H.
"Contracting Officer" is defined as "Contracting Officer or authorized representatives of 
Contracting Officer".

1.05
REGULATORY REQUIREMENTS

A.
Equipment and material shall be listed by Underwriters Laboratories, Incorporated.

B.
Work shall comply with National Electrical Code (NEC) - Latest Revision.

C.
Work shall comply with National Electrical Safety Code (NESC) - Latest Revision.

1.06
QUALITY

A.
Where two or more pieces of material or equipment must perform same function, provide 
duplicates of the pieces from one manufacturer.

B.
Material and equipment shall perform intended functions.

C.
Manufacturer's equipment and material shall have been rendering satisfactory service for at 
least three years.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
EXAMINATION

A.
Investigate working conditions.

B.
Verify field dimensions. 

C.
Advise Contracting Officer of any discrepancy/cies before performing work.

D.
Layout work in advance.

E.
Locate material and equipment to avoid mechanical or structural features.

3.02
INSTALLATION

A.
Install material and equipment in accordance with recommendations of manufacturer.

3.03
REPAIRS

A.
Items provided with finished surfaces by the manufacturer shall not be defaced.  Clean and 
repair damaged items to original finish.

B.
Repair damage to facilities or equipment caused by work.

C.
Patch holes caused by removal or installation of equipment and material.

D.
Where removed items leave unfinished or damaged finished surfaces exposed, finish those 
surfaces to match existing adjacent surfaces.

3.04
CIRCUIT REMOVALS

A.
Where equipment served by circuits are to be removed, remove associated conductors, 
accessible raceways, and devices to panelboards, switchboards, or motor control centers unless 
associated circuit supplies loads that will remain in service.

B.
If circuit supplies loads that will remain, remove conductors, accessible raceways and devices 
back to box that is nearest to remaining loads, leaving remaining loads operational.

3.05
CLEAR SPACE

A.
Do not install piping, air ducts, raceways, supports or equipment within clear space.

B.
Ensure mechanical equipment installers are aware of electrical equipment working space and 
lear space requirements.

3.06
CLEAN

A.
Do not lodge plaster, dirt, or other trash in raceways, boxes, fittings, enclosures, or equipment 
uring construction.

B.
Vacuum panelboards, switchboards, enclosures, switchgear, and dry-type transformers 
mmediately preceding prefinal inspection.

C.
Clean equipment of dust, dirt and grease immediately preceding final inspection.

END OF SECTION

SECTION 16010B

TEST AND INSPECTION

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Do not cover any electrical work before contracting officer inspects work.
B.
On completion of electrical work Contracting Officer will make inspection of all electrical 
work.  At inspection time perform tests ordered by contracting officer.

1.
These tests are in addition to and may be repeats of tests mentioned in other sections.

C.
Submit data taken during such tests to Contracting Officer in typed form.

D.
Furnish instruments and personnel needed to perform tests.  Government will furnish electric 
power.

E.
Correct work found unacceptable by Contracting Officer.

1.02
DEFINITIONS

A.
Unacceptable work is work that does not conform to the Specifications ,Specified Codes, and 
Contract Drawings.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
CONTRACTING OFFICER

A.
Perform tests in presence of Contracting Officer.

B.
Inform Contracting Officer at least 14 calendar days before tests.

3.02
EQUIPMENT

A.
Demonstrate equipment operates in accordance with specifications.

END OF SECTION

SECTION 16058A

THROUGH PENETRATION FIRESTOP

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide through penetration firestops in existing and new penetrations of structural floors and 
structural ceilings and fire rated walls.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)

1.
Building Materials Directory

2.
1479

Through Penetration Firestops

PART 2 - PRODUCTS

2.01
SHRINKAGE

A.
Firestops shall not shrink after installation.

2.02
HARDENING

A.
Firestops shall not harden after installation.

2.03
ASBESTOS

A.
Firestops shall not contain asbestos.

2.04
REGULATORY REQUIREMENTS

A.
Firestops shall be Classified by UL for up to 3 hours.

PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION

SECTION 16111A

RIGID STEEL CONDUITS

PART 1 - GENERAL

1.01
SECTION INCLUDED

A.
Provide rigid steel conduit for raceway systems.

B.
Provide threaded fittings and supports to form a complete system.  System shall include, but 
not be limited to the following:

1.
Conduit bodies

2.
Nipples

3.
Connectors

4.
Couplings

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
FB 1


Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit 




and Cable Assemblies

B.
Underwriters Laboratories, Incorporated (UL)

1.
6


Rigid Metal Conduit

2.
514 B


Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

PART 3 - EXECUTION

3.01
RUN

A.
Raceways shall run from each cabinet, box, or enclosure to another cabinet, box, or enclosure.

B.
Angles of bends in each raceway run including bends located at box, cabinet, or enclosure 
shall total no more than 360 degrees .

1.
Add each bend angle in any direction to total.

C.
Install raceways parallel or perpendicular to vertical or horizontal surfaces.

3.02
DAMAGED RACEWAYS

A.
Raceways shall not be crushed or deformed.

3.03
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

3.04
SUSPENDED CEILINGS

A.
Do not support raceways from suspended ceilings or from supports (e.g., wires) of suspended 
ceilings.

B.
Do not install raceways on suspended ceilings.

C.
Raceway installation shall allow ceiling tile removal.

3.05
HEAT

A.
Keep raceways minimum of six inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16111B

PLASTIC COATED RIGID STEEL CONDUITS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide plastic coated steel conduits for raceway systems.
B.
Provide plastic coated threaded fittings and plastic coated supports to form a complete system.  
System shall include, but not be limited to the following:

1.
Couplings

2.
Connectors

3.
Condulets

1.02
REFERENCES

A.
National Electrical manufacturers Association (NEMA)

1.
FB 1
Fittings and Supports for Conduit & Cable Assemblies



2.
RN 1
Polyvinyl-Chloride Externally Coated Galvanized Rigid Steel Conduit 




& Electrical Metallic Tubing

B.
Underwriters Laboratories, Incorporated (UL)

1.
6
Rigid Metallic Conduit

2.
514B
Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
TYPE

A.
Plastic coated rigid steel conduits shall be hot dip galvanized inside and outside.  Conduits 
shall have hot dip galvanized threads.

B.
Conduits shall have type 40 (nominal 40 mils thick) polyvinyl chloride coatings.

2.02
SLEEVES

A.
Every female opening shall have a plastic sleeve extending 1 pipe diameter or 2 inches, 
whichever is less, beyond the opening.

B.
Sleeve inside diameter shall match outside diameter of pipe used with female opening.

C.
Sleeve wall thickness shall match plastic coating thickness.

2.03
COUPLING PROTECTION

A.
Couplings shall have longitudinal ribs 40 mils thick to protect couplings from wrenches or 
channel locks.

PART 3 - EXECUTION

3.01
COATING

A.
Repair coating damage as recommended by manufacturer.

B.
Cover exposed threads, screw heads and uncoated metal with touch-up compound.

3.02
THREADS

A.
Do not shave plastic coating off conduit ends before threading.

B.
Protect field cut threads by coating threads with zinc rich paint.  Degrease threads before 
applying paint.

3.03
WRENCHES

A.
Use only strap wrenches.  Do not use pipe wrenches, chain wrenches or channel locks.

3.04
BENDING

A.
Use polyvinyl chloride coated hickeys for sharp bends, saddles and offsets.

B.
Accomplish hydraulic machine bending by using proper size bending shoe with internal wall 
machined out approximately .060 inches.

C.
Use next larger size hand bender to allow for plastic coating.

3.05
RUN

A.
Raceways shall run from cabinet or box or enclosure to another cabinet or box or enclosure 
unless shown differently on contract dr.

B.
Angles of bend in each raceway run including bends located at box or cabinet or enclosure 
shall total no more than 360 degrees.

1.
Add each bend angle in any direction to total.

C.
Install raceways parallel or perpendicular to vertical or horizontal surfaces.

3.06
DAMAGED RACEWAYS

A.
Raceways shall not be crushed or deformed.

3.07
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

END OF SECTION

SECTION 16111C

INTERMEDIATE STEEL CONDUITS IN DRY LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide intermediate steel conduits for raceway systems in dry locations.

B.
Provide threaded fittings and supports to form a complete system.  System shall include, but 
not be limited to the following:

1.
Couplings

2.
Connectors

3.
Conduit bodies

4.
Nipples

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
FB 1
Fittings and Case Metal Boxes and Conduit Bodies for Conduit and 


Cable Assemblies

B.
Underwriters Laboratories, Incorporated (UL)

1.
514B
Fittings for Conduit and Outlet Boxes

2.
1242
Intermediate Metal Conduit

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

PART 3 - EXECUTION

3.01
RUN

A.
Raceways shall run from cabinet, box, or enclosure to another cabinet box or enclosure.

B.
Angles of bend in each raceway run including bends located at box, cabinet, or enclosure shall 
total no more than 360 degrees .

1.
Add each bend angle in any direction to total.

C.
Install raceways parallel or perpendicular to vertical or horizontal surfaces.

3.02
DAMAGED RACEWAYS

A.
Raceways shall not be crushed or deformed.

3.03
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

3.04
SUSPENDED CEILINGS

A.
Do not support raceways from suspended ceilings or from supports (e.g., wires) of suspended 
ceilings.

B.
Do not install raceways on suspended ceilings.

C.
Raceway installation shall allow ceiling tile removal.

3.05
HEAT

A.
Keep raceways minimum of six inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16111D

FLEXIBLE METALLIC CONDUITS

IN DRY LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide flexible metallic conduit in dry locations for connections to equipment subject to 
vibration or movement.

B.
Provide separate grounding conductor inside flexible conduit lengths.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
FB 1
Fittings and Supports for Conduit and Cable Assemblies

B.
Underwriters Laboratories, Incorporated (UL)

1.
1
Flexible Metal Conduit

2.
514B
Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

PART 3 - EXECUTION

3.01
HEAT

A.
Keep raceways minimum of 6 inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16111E

LIQUID-TIGHT FLEXIBLE METALLIC

CONDUITS IN DAMP AND WET LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide liquid-tight flexible metallic conduits in wet and damp locations for connections to 
equipment subject to vibration or movement.

B.
Provide separate grounding conductor inside flexible conduit lengths.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
FB  1

Fittings and Supports for Conduit and Cable Assemblies

B.
Underwriters Laboratories, Incorporated (UL)

1.
360

Liquid-Tight Flexible Steel Conduit

2.
514B

Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

Part 3 - EXECUTION

3.01
HEAT

A.
Keep raceways a minimum of six inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16111F

STEEL ELECTRICAL METALLIC TUBING

WITH COMPRESSION FITTINGS IN DRY LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide steel electrical metallic tubing for interior raceway systems.

B.
Provide supports and compression type steel fittings to form a complete system.  Systems shall 
include, but not be limited to the following:

1.
Connectors

2.
Couplings

3.
Nipples

4.
Conduit Bodies

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
FB 1

Fittings and Supports for Conduit and Cable Assemblies


B.
Underwriters Laboratories, Incorporated (UL)

1.
514B

Fittings for Conduit and Outlet Boxes

2.
797

Electrical Metallic Tubing

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

PART 3 - EXECUTION

3.01
RUN

A.
Raceways shall be continuous from each cabinet, box, or enclosure to another cabinet, box, or 
enclosure.

B.
Angles of bends in each raceway run including bends located at box, cabinet, or enclosure 
shall total no more than 360 degrees.

1.
Add each bend angle in any direction to total.

C.
Install raceways parallel or perpendicular to vertical and horizontal surfaces.

3.02
DAMAGED RACEWAYS

A.
Do not provide crushed or deformed raceways.

3.03
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

3.04
SUSPENDED CEILINGS

A.
Do not support raceways from suspended ceilings or from supports (e.g., wires) of suspended 
ceilings.

B.
Do not install raceways on suspended ceilings.

C.
Raceway installation shall allow ceiling tile removal.

3.05
HEAT

A.
Keep raceways minimum of 6 inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16111G

STEEL ELECTRICAL METALLIC TUBING

WITH SET SCREW FITTINGS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide steel electrical metallic tubing for interior raceway systems.

B.
Provide support and set screw type steel fittings to form a complete system.  System shall 
include, but not be limited to the following:

1.
Connectors

2.
Couplings

3.
Nipples

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
OS 1
Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Support

B.
Underwriters Laboratories, Incorporated (UL)

1.
514A
Metallic Outlet Boxes

2.
514B
Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
SIZE

A.
Minimum size of raceways shall be 1/2 inch.

PART 3 - EXECUTION

3.01
RUN

A.
Raceways shall run from each cabinet, box, or enclosure to another cabinet, box, or enclosure.

B.
Angles of bends in each raceway run including bends located at box, cabinet, or enclosure 
shall total no more than 360 degrees.

1.
Add each bend angle in any direction to total.

C.
Install raceways parallel or perpendicular to horizontal surfaces.

3.02
DAMAGED RACEWAYS

A.
Raceways shall not be crushed or deformed.

3.03
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

3.04
SUSPENDED CEILINGS

A.
Do not support raceways from suspended ceilings or from supports (e.g., wires) of suspended 
ceilings.

B.
Do not install raceways on suspended ceilings.

C.
Raceway installation shall allow ceiling tile removal.

3.05
HEAT

A.
Keep raceways minimum of 6 inches from flues, steam pipes and hot water pipes.

END OF SECTION

SECTION 16112A

SCHEDULE 40 RIGID PVC CONDUITS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide schedule 40 rigid PVC conduits for normal duty applications.

B.
Provide supports and PVC fittings to form a complete system.  System shall include, but not be 
limited to the following:

1.
Couplings

2.
Adapters

3.
Access fittings
1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
TC 2
Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)

2.
TC 3
PVC Fittings for Use with Rigid PVC Conduits and Fittings

B.
Underwriters Laboratories, Incorporated (UL)

1.
514 B
Fittings for Conduit and Outlet Boxes

2.
651
Schedule 40 and 80 Rigid PVC Conduit

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
RUN

A.
Install raceways parallel or perpendicular to vertical or horizontal surfaces.

B.
Angles of bends in each raceway run including bends located at box, cabinet, or enclosure 
shall total no more than 360 degrees.

1.
Add each bend angle in any direction to total.

3.02
DAMAGED RACEWAYS

A.
Raceways shall not be crushed or deformed.

3.03
CONDUCTORS

A.
Complete raceway system installation before installing conductors.

3.04
SUSPENDED CEILINGS

A.
Do not support raceways from suspended ceilings or from supports (e.g., wires) of suspended 
ceilings.

B.
Do not install raceways on suspended ceilings.

C.
Raceway installation shall allow ceiling tile removal.

3.05
HEAT

A.
Keep raceways minimum of twelve inches from flues, steam pipes and hot water pipes.

3.06
TOOLS

A.
Do not use hacksaws to cut conduits less than two inches in diameter.

END OF SECTION

SECTION 16118A

UNDERGROUND CONDUIT WITH STEEL DUCTS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide only hot dip galvanized rigid steel ducts under existing roads, paved areas and railroad 
tracks.

B.
Provide 17 pound prepackaged magnesium anode at each duct end.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)

1.
6
Rigid Metallic Conduit

1.03
DEFINITIONS

A.
Underground conduit is defined as structure containing 1 or more ducts.

B.
Duct is defined as single rigid steel conduit.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
SEPARATION FROM UNDERGROUND COMMUNICATION DUCTS

A.
Underground ducts shall be 18 inches minimum from communication cables and 
communication ducts unless agreed to otherwise in writing by the Contracting Officer.

3.02
RAILROAD TRACKS

A.
Under railroad track conduits shall have minimum depth of 72 inches.

B.
Ducts shall extend 5 feet beyond outside rail edges.

3.03
PAVED AREAS AND ROADS

A.
Under paved areas and roads conduits shall have minimum depth of 36 inches.

B.
Ducts shall extend 5 feet beyond pavement edges.

3.04
PROCEDURE

A.
Jack steel ducts into place.

3.05
ANODE LOCATION

A.
Install each magnesium anode minimum of 5 feet from respective duct end.

B.
Install each magnesium anode minimum of 1 foot below respective duct end.

3.06
ANODE LEADS

A.
Exothermically weld leads to ducts.

B.
Insulate leads with epoxy resin or coal tar enamel.

END OF SECTION

SECTION 16118B

UNDERGROUND CONDUITS 

WITHOUT CONCRETE ENCASEMENT

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide PVC Type DB ducts for underground raceway systems.

B.
Provide fittings and support to form complete system.

C.
Provide duct plug for each end of empty duct.

D.
Provide end bells where ducts enter underground structures.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
TC 6
PVC and ABS Plastic Utilities Duct for Underground Installation

2.
TC 9
Fittings for ABS and PVC Plastic Utilities Duct for Underground 



Installation

3.
TCB-2
User's Manual for the Installation of Underground Plastic Duct

1.03
DEFINITION

A.
Underground conduit is defined as structure containing one or more ducts.

B.
Duct is defined as single enclosed raceway for conductors or cables.

1.04
STORAGE

A.
Store plastic ducts on flat dry surface.

1.05
PROTECTION

A.
Protect plastic ducts from sunlight.

B.
Protect ducts from debris entrance with duct plugs.

PART 2 - PRODUCTS

2.01
SPACERS

A.
Spacers shall be precast concrete or high impact polystyrene or high density polyethylene (not 
less than 0.96 specific gravity).

B.
Spacers shall independently support each duct.

2.02
DUCT PLUGS

A.
Plugs shall have weepholes or screens to allow water drainage.

2.03
MANUFACTURED BENDS

A.
Ducts of less than three inches in diameter shall have minimum radii of eighteen inches.

B.
Ducts of three inches or larger diameter shall have minimum radii of thirty-six inches.

PART 3 - EXECUTION

3.01
SEPARATION FROM UNDERGROUND COMMUNICATION CABLES

A.
Underground ducts shall be 18 inches minimum from communication cables and 
communication ducts unless agreed to in writing by the Contracting Officer.

3.02
DUCT JOINTS

A.
Stagger joints of ducts by rows and layers to maximize conduit strength.

3.03
SPACERS

A.
Install spacers at maximum 5 foot intervals.

3.04
SLOPES

A.
Slope underground conduits downward toward underground structures.

B.
Slope underground conduits away from buildings.

C.
Slopes shall have minimum pitch of 4 inches in 100 feet.

3.05
BENDS

A.
Except at risers, accomplish changes in underground conduit run directions by long sweep 
bends having minimum curvature radius of 25 feet.

3.06
DEPTH

A.
Measure depth from conduit top to grade.

B.
Each conduit shall have minimum depth of 24 inches below grade, unless otherwise noted on 
drawings.

END OF SECTION

SECTION 16121A

LOW VOLTAGE THERMOPLASTIC

CONDUCTORS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide type THWN insulated copper conductors in raceways to make equipment operational.

1.
Conductors no. 8 AWG and larger shall be stranded copper conductors

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
WC 5

Thermoplastic-Insulated Wire & Cable for the Transmission & 




Distribution of Electrical Energy

B.
Underwriters Laboratories, Incorporated (UL)

1.
83

Thermoplastic-Insulated Wire

1.03
DEFINITIONS

A.
Conductor is defined as wire (solid conductor) or combination of wires not insulated from one 
another (stranded conductor) suitable for carrying electric energy.

B.
Cable is defined as stranded conductor (single conductor cable) or combination of conductors 
insulated from one another (multiple conductor cable).

PART 2 - PRODUCTS

2.01
SIZES

A.
Branch circuit conductors shall not be smaller than no. 12 AWG.

B.
Control circuit conductors shall not be smaller than no. 16 AWG.

PART 3 - EXECUTION

3.01
RACEWAYS

A.
Do not pull conductors until raceways are free of moisture, dirt or grease.

B.
Use only UL approved conductor pulling lubricants.

3.02
TESTS

A.
Perform tests on each circuit before circuit energization.

B.
Test each circuit for continuity.

C.
Test each circuit for shorted conductors.

D.
Test each circuit for grounded conductors.

E.
Ensure conductors are connected properly.

F.
Ensure grounding conductors are grounded.

G.
Ensure neutral conductors are not open.

H.
Ensure neutral conductors are grounded.

I.
Correct malfunctions when detected.

3.03
VOLTAGE

A.
Do not install conductors of different voltage systems in same raceways.

END OF SECTION

SECTION 16121B

LOW VOLTAGE CROSS-LINKED THERMOPLASTIC

CONDUCTORS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide type XHHW insulated copper conductors in raceways to make equipment operational.

1.
Conductors no. 8 AWG and larger shall be stranded copper conductors

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
WC 7
Cross-Linked Thermosetting Polyethylene Insulated Wire & Cable for 



the Transmission & Distribution of Electrical Energy
B.
Underwriters Laboratories, Incorporated (UL)

1.
44
Rubber Insulated Wires and Cables

1.03
DEFINITIONS

A.
Conductor is defined as wire (solid conductor) or combination of wires not insulated from one 
another (stranded conductor) suitable for carrying electric energy.

B.
Cable is defined stranded conductor (single conductor cable) or combination of conductors 
insulated from one another (multiple conductor cable).

PART 2 - PRODUCTS

2.01
SIZES

A.
Branch circuit conductors shall not be smaller than no. 12 AWG.

B.
Control circuit conductors shall not be smaller than no. 16 AWG.

PART 3 - EXECUTION

3.01
RACEWAYS

A.
Do not pull conductors until raceways are free of moisture, dirt or grease.

B.
Use only UL approved conductor pulling lubricants.

3.02
TESTS

A.
Perform tests on each circuit before circuit energization.

B.
Test each circuit for continuity.

C.
Test each circuit for shorted conductors.

D.
Test each circuit for grounded conductors.

E.
Ensure conductors are connected properly.

F.
Ensure grounding conductors are grounded.

G.
Ensure neutral conductors are not open.

H.
Ensure neutral conductors are grounded.

I.
Correct malfunctions when detected.

3.03
VOLTAGE

A.
Do not install conductors of different voltage systems in same raceways.

END OF SECTION

SECTION 16122A

15KV MEDIUM VOLTAGE SINGLE

CONDUCTOR CABLES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide medium voltage insulated single conductor cables with tree retardant cross-linked 
polyethylene (TRXLP) or ethylene propylene rubber (EPR) insulation.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
WC 7
Cross-Linked Thermosetting-Polyethylene Insulated Wire and Cable 


for Transmission and Distribution of Electrical Energy

2.
WC 8
Ethylene-Propylene-Rubber Insulated Wire and Cable for Transmission 



and Distribution of Electrical Energy

B.
Association of Edison Illuminating Companies (AEIC)

1.
5
Polyethylene and Cross-Linked Polyethylene Insulated Shielded Power 



Cables Rated 5 through 69KV

2.
6
Ethylene Propylene Rubber Insulated Shielded Power Cables Rated 5 



through 69KV

C.
Underwriters Laboratories, Incorporated (UL)

1.
1072
Medium Voltage Solid Dielectric Cable

1.03
REGULATORY REQUIREMENTS

A.
Cables shall have UL listing as 15000 Volt type MV-90.

1.04
STORAGE

A.
Do not store cables out of doors.

B.
Install and train cables in place the same day the cables are removed from storage.

PART 2 - PRODUCTS

2.01
JACKET

A.
Each cable shall have polyvinyl chloride jacket.

B.
Jacket shall have surface ink printing indicating manufacturer, cable size, insulation type, and 
voltage rating throughout its entire length.

2.02
INSULATION SHIELD

A.
Each cable shall have extruded semi-conducting polymeric layer covered with helically 
applied copper tape insulation shield.  Copper tape shall have overlay.

2.03
INSULATION

A.
Each cable shall have 133 percent insulation level.

2.04
WIRE

A.
Conductor wire shall be copper.

PART 3 - EXECUTION

3.01
PULL

A.
Pull cables steadily.  Do not stop pull once pull is started.

B.
Do not pull faster than 40 feet per minute.

3.02
TENSION

A.
Cable pulling tension shall not exceed smallest of following values:

1.
Allowable tension on conductor.

2.
Allowable tension on pulling devices.

3.
Allowable sidewall tension.

B.
See manufacturer for values.

3.03
BENDING RADII

A.
The centerline radius less 1/2 inside diameter of raceway shall exceed value necessitated by 
sidewall pressure limitations or 15 times completed cable diameter.

3.04
RACKING

A.
Cables shall be racked, 2 racks per wall minimum, in manholes and other underground 
structures.

B.
Provide racks to rack cables if spare racks do not exist.

C.
Cables shall be routed the long way around the manhole to allow for future splices.
3.05
INSTALLATION

A.
Immediately after installation of each cable, cable ends shall be sealed, terminated, or spliced 
(with cable joints) to prevent contamination from entering cables.

3.06
TEMPERATURE

A.
Do not install cables if ambient temperature is below 20 degrees F.

END OF SECTION

SECTION 16131A

METALLIC OUTLET BOXES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide metallic outlet boxes, extension rings, box covers, and box supports.

B.
Provide closures to cap unused holes where blanks have been removed.

C.
This section does not cover device boxes.

D.
This section does not cover floor boxes

E.
Do not provide round boxes.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
OS 1
Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports

B.
Underwriters Laboratories, Incorporated (UL)

1.
514A
Metallic Outlet Boxes

2.
514B
Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

2.01
DAMP OR WET LOCATIONS

A.
Boxes installed in damp or wet locations shall have UL listing for such locations.

B.
Provide seamless cast aluminum boxes with threaded hubs in damp or wet locations.

PART 3 - EXECUTION

3.01
VERTICAL STRUCTURES

A.
Install boxes in or on vertical structures so covers can be aligned within 1/16 inch of plumb 
line for each 4-inch rise.

END OF SECTION

SECTION 16131B

METALLIC OUTLET BOXES IN DAMP

AND WET LOCATIONS

PART 1 - GENERAL

1.01  SECTION INCLUDES

      A.  Provide seamless cast aluminum boxes with threaded hubs in raceway systems.

1.02  REFERENCES

      A.  National Electrical Manufacturers Association (NEMA)

          1.   OS 1          Sheet Steel Outlet Boxes, Device Boxes, Covers and Box Supports

      B.  Underwriters Laboratories, Incorporated (UL)

          1.   514A          Metallic Outlet Boxes

          2.   514B          Fittings for Conduit and Outlet Boxes

1.03  REGULATORY REQUIREMENTS

      A.  Boxes shall have UL listing for wet locations.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01  VERTICAL STRUCTURES

      A.  Install boxes in or on vertical structures so covers can be aligned within 1.6 mm of plumb 


line for each 100 mm rise.

END OF SECTION

SECTION 16132A

METALLIC DEVICE BOXES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide metallic device boxes, extension rings, and box supports.

B.
Provide closures to cap unused knockout holes where blanks have been removed.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
250
Enclosures for Electrical Equipment (1000 volts Maximum)

2.
OS 1
Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports

B.
Underwriters Laboratories, Incorporated (UL)

1.
50
Cabinets and Boxes

2.
514A
Metallic Outlet Boxes and Fittings

3.
514B
Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
VERTICAL STRUCTURES

A.
Install boxes in or on vertical structures so covers can be aligned within 1/16 inch of plumb 
line for each 4-inch rise.

END OF SECTION

SECTION 16132B

METALLIC DEVICE BOXES IN WET LOCATIONS

PART 1 - GENERAL

1.01  SECTION INCLUDES

      A.  Provide metallic device boxes, extension rings, and box supports in damp and wet 


locations.

      B.  Provide closures to cap unused knockout holes where blanks have been removed.

1.02  REFERENCES

      A.  National Electrical Manufacturers Association (NEMA)

          1.   250        Enclosures for Electrical Equipment (100 Volts Maximum)

          2.   OS-1      Sheet-Steel Outlet Boxes, Devices Boxes, Covers and Box Supports 

      B.  Underwriters Laboratories, Incorporated (UL)

          1.   50            Cabinet and Boxes

          2.   514A       Metallic Outlet Boxes

          3.   514B       Fittings for Conduit and Outlet Boxes

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01  VERTICAL STRUCTURES

      A.  Install in or on vertical structures, so covers can be aligned with 1.6 mm of plumb line for 


each 100 mm rise.

END OF SECTION

SECTION 16133A

METALLIC JUNCTION AND PULL BOXES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide metal boxes, covers and supports.

B.
Provide closures to cap unused holes.

C.
Do not provide round boxes.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)

1.
50

Cabinets and Boxes

2.
514A

Metallic Outlet Boxes

3.
514B

Fittings for Conduit and Outlet Boxes

B.
National Electrical Manufacturers Association (NEMA)

1.
250

Enclosures for Electrical Equipment (1000 Volts Maximum)

1.03
DEFINITIONS

A.
Junction or pull box is defined as an enclosure intened either for flush or surface mounting, 
having a solid unhinged cover secured directly to the box proper.

PART 2 - PRODUCTS

2.01
DAMP OR WET LOCATIONS

A.
Boxes installed in damp or wet locations shall have UL listing as enclosure type 4X.

B.
Boxes installed in damp or wet locations shall have gasketed cover fastened with screws.

PART 3 - EXECUTION

3.01
ACCESS

A.
Locate boxes to ensure access to conductors.

END OF SECTION

SECTION 16133B

METALLIC JUNCTION AND PULL BOXES

IN DAMP AND WET LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide steel boxes with steel covers in raceways wherever required for pulling or connecting 
conductors.

B.
Provide mounting brackets, hangers, rings, studs, and straps as required to install boxes and 
meeting requirements of individual situations.

C.
Provide padlock on each box to prevent cover opening.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)


1.
50
Cabinets and Boxes

B.
National Electrical Manufacturers Association (NEMA)


1.
250
Enclosures for Electrical Equipment (1000 Volts Maximum)

PART 2 - PRODUCTS

2.01
RATINGS

A.
Boxes shall have UL listing as enclosure type 4X.

B.
Boxes shall meet NEMA requirements for type 4X enclosure.

2.02      SIZES

A.
Each box shall have volume required by National Electrical Code for number and size of 
conductors and connections enclosed in box.

2.03      COVERS

A.
Each box shall have gasketed hinged cover fastened with external screws.

PART 3 - EXECUTION

3.01
ACCESS

A.
Locate boxes to ensure access to conductors.

END OF SECTION


SECTION 16134A

NEMA 1 STEEL CUTOUT BOXES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide steel cutout boxes and supports.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)

1.
50
Cabinets and Boxes

1.03
DEFINITIONS

A.
"Cutout Box" is defined as an enclosure intended for surface mounting and having a swinging 
cover secured directly to the box proper.

B.
"Cabinet" is defined as an enclosure intended either for flush or surface mounting, and 
provided with a frame, mat, or trim in which a door or doors may be hung.

1.04
REGULATORY REQUIREMENTS

A.
Cutout boxes shall have UL listing as NEMA 1 type.

1.03
SUBMITTALS

A.
Technical data

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION

SECTION 16141A

LOW VOLTAGE CONNECTIONS AND TERMINATIONS

FOR COPPER CONDUCTORS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide copper bodied compression type connections for stranded No. 6 AWG and larger 
conductors.

B.
Provide insulation piercing preinsulated connectors for stranded No. 8 AWG and larger 
conductors.

C.
Provide twist-on preinsulated connectors for No. 10 AWG and smaller conductors.

D.
Provide preinsulated self-stripping tap and pigtail connectors for No. 10 AWG and smaller 
conductors.

E.
Provide insulated closed end crimp sleeve connectors for No. 10 AWG and smaller 
conductors.

F.
Provide insulated ring tongue crimp terminals with insulation support for No. 10 AWG and 
smaller stranded conductors terminated on stud and nut type and wire binding screw type 
terminations.

G.
Insulate connectors and free ends of conductors.

H.
Do not make connections in raceways.

I.
Do not direct bury connections.

J.
Do not solder connectors, terminations, and adapters.

1.02
REFERENCES

A.
Underwriters Laboratories, Incorporated (UL)

1.
94

Tests for Flammability of Plastic Materials for Parts In Devices and 






Appliances

2.
486A

Wire Connectors and Soldering Lugs for Use with Copper Conductors

3.
486C

Splicing Wire Conductors

4.
486E

Equipment Wiring Terminals for Use with Aluminum and/or Copper 




Conductors

5.
510

Insulating Tape

1.03
REGULATORY REQUIREMENTS

A.
UL voltage listing for connectors shall be 600 volts except when connectors are used in signs 
or luminaires.

B.
Connectors shall have UL listing for 1000 volts in signs and luminaires.

1.04
DEFINITIONS

A.
Compression connector is defined as connector requiring deformation of connector barrel 
(crimping) using special tool as clamping means.

B.
Compression adapter is defined as adapter requiring deformation of barrel (crimping) using 
special tool as clamping means.

C.
Compression terminal is defined as terminal requiring deformation of barrel (crimping) using 
special tool as clamping means.

PART  2 - PRODUCTS

2.01
INSULATION PIERCING PREINSULATED CONNECTORS

A.
Connectors shall have body molded of glass-filled nylon.  Nylon elasticity shall give spring-
like action on contact teeth.

B.
Connectors shall have electro tin plated copper teeth.  Teeth shall penetrate into conductor 
strands without affecting conductor current carrying capacity.

C.
Connector design shall physically separate conductors being joined.

D.
Connector channels shall accommodate round conductors.

2.02
TWIST-ON PREINSULATED CONNECTORS

A.
Each connector shall have expandable corrosion resistant spring in insulated steel shell.

B.
Connectors shall have 105 degrees Centrigrade temperature rating.

2.03
SELF-STRIPPING PREINSULATED TAP AND PIGTAIL CONNECTORS

A.
Each connector shall have double metal self-stripping U-contact element and insulator with 
integral hinged cover.

B.
Connectors shall have 105 degrees Centigrade temperature rating.

2.04
INSULATED CLOSED END CRIMP SLEEVE CONNECTORS

A.
Connectors shall have 105 degrees Centrigrade temperature rating.

2.05
CRIMP TERMINALS

A.
Each terminal shall consist of butted seam part with flared seamless brass sleeve covered with 
molded insulation.

B.
Terminals shall have 105 degrees Centigrade temperature rating.

PART 3 - EXECUTION

3.01
TOOLS

A.
Use only torque tools (e.g., torque screwdriver, beam type torque wrench, and rachet wrench 
with adjustable torque setting) for screw terminations, bolted terminations, screw connections, 
and bolted connections.

B.
Tighten to manufacturer's settings.

END OF SECTION

SECTION 16143A

MEDIUM VOLTAGE CABLE JOINTS AND TERMINATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide cable joints and terminations rated for 15 KV.  Joint and termination ratings shall meet 
or exceed the cable ratings being joined or terminated.

B.
Provide permanent fully shielded joints and terminations for each phase conductor.  Shields 
shall be grounded to a ground rod at each location.

C.
Provide kits from one manufacturer compatible with insulation and conductors.  Kits shall 
have components needed to make complete assembly including instructions.

D.
In underground structures (e.g. manholes and handholes) provide watertight fully submersible 
joints and terminations.

E.
Do not provide cable joints in raceways.

F.
Do not direct bury cable joints.

1.02
REFERENCES

A.
Institute of Electrical and Electronic Engineers (IEEE)

1.
48

Test Procedures and Requirements for High Voltage AC Cable 



Termination

2.
386

Separable Insulated Connector Systems for Power Distribution Systems 


Above 600 Volts

3.
404

Power Cable Joints

B.
Underwriters Laboratories, Incorporated (UL)

1.
467

Grounding and Bonding Equipment

1.03
DEFINITIONS

A.
"Cable joints" is defined as complete shielded insulated splice or group of shielded insulated 
splices contained within single protective covering or housing.  Insulated end caps are 
considered joints.

B.
"Compression connector" is defined as "a connector requiring deformation of barrel (crimping) 
using a special tool as a clamping means".

C.
"Compression terminal" is defined as "a termination requiring deformation of barrel (crimping) 
using a special tool as a clamping means".

1.04
CABLE SPLICERS

A.
Before any cable splicer starts to work, submit to the Contracting Officer the names of the 
cable splicers with proof that each splicer has 3 years experience in splicing and terminating 
cables for type and rating to be used.

B.
Contracting officer may require each splicer to make dummy joint and termination in 
accordance with manufacturer's instructions.

1.
Furnish materials for dummy joints and terminations.

1.05
TESTING

A.
Perform continuous method DC overpotential test on each new cable joint and termination as 
outlined in Section 16952A for medium voltage cables.  Cables and their attached cable joints 
and terminations may be tested together as a complete assembly.

PART 2 - PRODUCTS

2.01
CABLE JOINTS

A.
Joints for dry(solid) dielectric cables shall be a factory engineered kit.

B.
Joints shall have 360 degrees circumferential compression connectors.

C.
Do not weld or solder conductors.

D.
Joints shall not utilize cold shrink outer jackets.

2.02
CABLE TERMINATIONS

A.
Terminations shall conform to IEEE no. 48, Class 1 terminations.

B.
Terminations for dry(solid) dielectric cables shall be a factory engineered kit.

C.
Terminations outside of a building shall have minimum creep distance of 14 inches.

D.
Terminations shall have 360 degrees circumferential compression terminals.

E.
Do not weld or solder conductors.

F.
Terminations shall not utilize cold shrink outer jackets.

PART 3 - EXECUTION

3.01
ACCESSIBILITY

A.
Accomplish joints only in accessible locations.  Direct buried joints are not accessible.

3.02
BENDING

A.
Locate joints so that cyclic bending cannot occur in spliced sheath.

3.03
SUPPORT

A.
Support joints in structures by racks on both sides of each joint.

B.
Support cables, joints, and terminations to avoid strain on termination and joint conductor 
connections.

3.04
GROUNDS

A.
Ground shields to ground rods with #6 AWG minimum size copper conductor.

3.05
TOOLS

A.
Crimp connectors and terminals with die type tools.

B.
Compression connectors shall be crimped with hydraulic type crimping tools.

3.06
WEATHER

A.
Cable joints and terminations shall not be made up, joined or connected while it is raining, 
sleeting, or snowing.

END OF SECTION

SECTION 16191A

FASTENING AND SUPPORT IN DRY LOCATIONS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide following to fasten (material and) equipment to concrete:

1.
Metal bolts and expansion shields.

2.
Metal bolts and concrete inserts.

3.
Powder charge driven-in threaded studs secured with lock washers and nuts.

4.
Driven-in masonry anchors.

B.
Provide following to fasten and equipment to brick:

1.
Metal bolts and expansion shields.

2.
Power charge driven-in threaded studs secured with lock washers and nuts.

3.
Driven-in masonry anchors.

C.
Provide following to fasten material and equipment to drywall:

1.
Metal toggle bolts.

2.
Metal hollow wall anchors.

D.
Provide following to fasten material and equipment to steel:

1.
Machine screws.

E.
Provide following to fasten material and equipment to wood:

1.
Wood screws.

2.
Screw type nails.

F.
Provide following to support cylindrical objects (e.g., pipes, conduits, tubing):

1.
Clamps with clamp block assembly.

2.
Two-hole strap.

3.
Hang-on hanger with swivel closure bolt assembly.

4.
Hang-on hanger with closure bolt assembly.

5.
Clevis hanger assembly.

6.
Channels with notched steel strap assemblies.

7.
Lay-in pipe hangers with hanger rods and closure bolts.

G.
Provide following to mount cylindrical objects to steel I beams.

1.
Right angle clamps with hardened steel inserts.

2.
Parallel clamps with hardended steel inserts.

3.
Edge clamps with hardened steel inserts.

H.
Provide following to clamp hanger rods or bolts to beams with 0.8" less flange thickness:

1.
Adjustable beam clamp.

2.
Beam clip with hardened cup pointed set screw.

I.
Provide clamps to secure channels to beams.

J.
Provide clips to secure conduits and tubing to studs.

K.
Provide clips to secure boxes to metal studs.

L.
Provide twist clips to mount surface mounted luminaires to exposed acoustical ceilings.

M.
Provide continuous threaded hanger rods as required.

N.
Provide eyelet type driven in masonry anchors with wires to support equipment as required.

1.02
REFERENCES

A.
Federal Specifications

1.
FF-S-325

Shield, Expansion; Nail, Expansion: and Nail, Drive Screw 




(Devices, Anchoring, Masonry)

2.
WW-H-171

Hangers and Supports, Pipe

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.01
HOLES

A.
Do not cut reinforcing bars when coring holes into concrete beams or concrete joists.

B.
Fill holes not used.

3.02
WELDS

A.
Do not weld material and equipment to steel structures.

3.03
HANGER RODS AND WIRES

A.
Support from structural ceiling.

B.
Do not support from pipes, raceways, ducts, equipment or suspended ceilings.

END OF SECTION

SECTION 16192B

PULL CABLES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide a pull cable in each empty duct of each underground raceway system.

PART 2 - PRODUCTS

2.01
MATERIAL

A.
Pull cables shall be multistrand polypropylene rope having minimum breaking strength of 
1300 pounds.

PART 3 - EXECUTION

3.01
SPLICES

A.
Pull cables shall not have splices.

3.02
SLACK

A.
Each pull cable shall have 2 feet of extra length located at each duct end.

B.
Prior to installing plugs, fold or roll back each pull cable into duct.  Pull cables shall remain 
accessible.

END OF SECTION

SECTION 16195A

PANELBOARD PLATES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide engraved plates on each panelboard enclosures.

PART 2 - PRODUCTS

2.01
MATERIAL

A.
Engraved plates shall be laminated plastic with a white core covered by a black front and back.  
Etch lettering through the outer covering to display white engraved lettering on a black 
background.

B.
Plates shall be 1/16 inch thick with length and width to suit.

C.
Letters on engraved plates shall be 3/16 inch high by 0.030 inch engrave.

2.02
LEGEND

A.
Engraved plates shall list the following information on separate lines:

1.
Voltage system and frequency

2.
Power source

3.
Project number

PART 3 - EXECUTION

3.01
FASTENING

A.
Fasten engraved plates to each NEMA Type 1 enclosure with #4 phillips round head cadmium 
plated steel, self tapping screws or pop rivets.

B.
Fasten engraved plates to each enclosure, except NEMA Type 1, with silicone rubber sealer.

3.02
LOCATION

A.
Fasten engraved plates within the top two inches of the front of the enclosure.

END OF SECTION

SECTION 16195C

MOTOR CONTROL CENTER PLATES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide engraved plates on each motor control center enclosure.

PART 2 - PRODUCTS

2.01
MATERIAL

A.
Engraved plates shall be laminated plastic with a white core covered by a black front and back.  
Etch lettering through the outer covering to display white engraved lettering on a black 

background.

B.
Plates shall be 1/16 inch thick with length and width to suit.

C.
Letters on engraved plates shall be 3/16 inch high and 0.030 inch deep.

2.02
LEGEND

A.
Engraved plates shall list the following information on separate lines:

1.
Voltage system and frequency

2.
Power source

3.
Project number

PART 3 - EXECUTION

3.01
FASTENING

A.
Fasten engraved plates to each NEMA Type 1 enclosure with #4 Phillips round head cadium 
plated steel, self tapping screws or pop rivets.

B.
Fasten engraved plates to each enclosure, except NEMA Type 1, with silicone rubber sealer.

3.02
LOCATION

A.
Fasten engraved plates within the top two inches of the front of the enclosure.

END OF SECTION

SECTION 16196A

DEVICE BOX COVER LABELS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide adhesive tape labels on device box covers including flush device cover plates.

PART 2 - PRODUCTS

2.01
INFORMATION

A.
Labels shall identify source of power, branch circuit, voltage, and phase for each device.

2.02
INK

A.
Use waterproof black india ink to print information by hand.

PART 3 - EXECUTION

3.01
COVER PLATES

A.
Install labels on back of cover plates.

END OF SECTION

SECTION 16196D

SAFETY LABELS FOR ELECTRICAL EQUIPMENT

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide outside warning labels on doors and removable covers of electrical equipment located 
outside of facilities.  Provide label giving service call telephone number with each outside 
warning label.

B.
Provide inside danger labels for electrical equipment.  Provide label giving service call and 
paramedic telephone number with each inside danger label.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA)

1.
260
Safety Labels for Padmounted Switchgear and Transformers Sited in Public 



Areas.

PART 2 - PRODUCTS

2.01
OUTSIDE WARNINGS

A.
Warning labels shall match pictorial, figure 1, in NEMA 260

2.02
SERVICE CALL LABEL WITH WARNING LABELS

A.
Service call labels shall comply with NEMA 260 requirements for warning labels.

B.
Labels shall have following wording:




"BCE Service Call Phone : 257-6764"

2.03
SERVICE CALL AND PARAMEDIC LABEL WITH DANGER LABEL

A.
Labels shall comply with NEMA 260 requirements for danger labels.

B.
Labels shall have following wording:




"BCE Service Call: 257-6764"




"Paramedic Phone: 257-3033"

PART 3 - EXECUTION

3.01
SERVICE CALL LABELS

A.
Install each service call label over following wording in warning and danger labels:




"Electric Power and Light Company"

END OF SECTION

SECTION 16197C

CLIP-ON WIRE MARKER SLEEVES

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide nylon clip-on wire marker sleeves for conductors.

B.
Identify each termination and connection with coding.

PART 2 - PRODUCTS

2.01
LEGEND

A.
Each marker shall have black letter or black number on white background.

PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION

SECTION 16197D

SELF-ADHESIVE WIRE MARKER STRIPS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide self-adhesive wire marker strips for conductors.

B.
Identify each termination and connection with coding.

PART 2 - PRODUCTS

2.01
LEGEND

A.
Each marker shall have black letters or black numbers printed on white bacground.

PART 3 - EXECUTION

3.01
LOCATION

A.
Install self-adhesive marker strips on each conductor at each box and termination.

END OF SECTION

SECTION 16198A

DIRECTORIES FOR NEW PANELBOARDS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide typed directories in new panelboards to indicate loads served by each circuit.

PART 2 - PRODUCTS

2.01
IDENTIFICATION

A.
Directories shall indicate load type and location for each circuit.

B.
Use dash to indicate space or spare.  Do not use words space or spare.

C.
At top of directory, indicate the following:

1.
Date directory was typed.

2.
Project number.

3.
Power source.

4.
Number and size of feeder conductors.

2.02
EXAMPLE

A.
An example follows:




Jan 87




Project WP 398-6




Fed by PDP-A




Feeder is (3) #2 AWG




1  Lights  Rm 102




2  Receptacles  Rm 109




etc

PART 3 - EXECUTION

3.01
HOLDERS

A.
Install each directory in holder behind transparent protective cover.

END OF SECTION

SECTION 16198B

DIRECTORIES FOR EXISTING PANELBOARDS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide typed directories in existing panelboards whose circuits are altered to indicate loads served by 

each circuit.

PART 2 - PRODUCTS

2.01
IDENTIFICATION


A.
Directories shall indicate load type and location for each circuit altered by this project.


B.
Information shall be copied from existing directories for all circuits not altered by this project.


C.
Use dash to indicate space or spare.  Do not use words space or spare.


D.
At top of directory, indicate the following:



1.
Date directory was typed.



2.
Project number.



3.
Power source.



4.
Number and size of feeder conductors.

2.02
EXAMPLE


A.
An example follows:



Jan 87



Project WP 398-6



Fed by PDP-A



Feeder is (3) #2 AWG



1  Lights  Rm 102



2  Receptacles  Rm 109



etc

PART 3 - EXECUTION

3.01
HOLDERS


A.
Install each directory in holder behind transparent protective cover.

END OF SECTION

SECTION 16199A

LOW VOLTAGE CONDUCTOR IDENTIFICATION

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Identify Conductors.

1.02
REFERENCES


A.
Underwriters Laboratories, Incorporated (UL)



1.
44
Rubber Insulated Wires and Cables



2.
83
Thermoplastic Insulated Wires and Cables



3.
493
Thermoplastic Insulated Underground Feeder and Branch Circuit Cables

PART 2 - PRODUCTS

2.01
IDENTIFICATION FOR 60 HERTZ CIRCUIT CONDUCTORS


A.
Identify conductors no. 8 AWG or larger with color coded insulation or colored self-adhesive tape.


B.
Identify conductors no. 10 AWG or smaller with color coded insulation.


C.
Colors for each phase and neutral shall be consistent throughout low voltage wiring system.


D.
Color code conductors of each circuit as follows:



1.
Equipment grounding conductor - green



2.
For circuits 240 Volts and below:




a.
Phase conductors shall be black, red and blue




b.
Neutral conductor shall be white



3.
For circuits above 240 Volts to 600 Volts:




a.
Phase conductors shall be yellow, orange and brown




b.
Neutral conductor shall be white with tracer stripe

2.02
NON-60 HERTZ CIRCUITS


A.
Provide self-sticking printed markers with the frequency indicated there on each non-60 hertz circuit 


conductor.


B.
Marker colors shall be black letters on alert orange background.

2.03
FIRE ALARM CIRCUITS


A.
Provide color coded insulation or colored self-sticking tape on each fire alarm circuit conductor.


B.
Colors for each circuit shall be consistent throughout wiring system.


C.
Color code circuits as follows:



1.
Initiating circuits shall be purple.



2.
Audible alarm circuits shall be pink.



3.
Remote control circuits shall be tan.

2.04
IDENTIFICATION FOR DIRECT CURRENT CONDUCTORS


A.
Provide self-sticking markers on each direct current conductor.


B.
Marker colors shall be black letters on alert orange background.


C.
Each marker shall designate circuit conductor polarity and voltage (eg +28 VDC).

PART 3 - EXECUTION

3.01
LOCATION


A.
Install self-adhesive tapes and self-sticking markers on each conductor at each box and termination.

END OF SECTION

SECTION 16451B

EQUIPMENT GROUNDING

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide equipment grounding conductor (copper wire) through each raceway and enclosure with 


phase conductors.


B.
Equipment grounding conductors shall connect to raceway system in every metallic enclosure.

1.02
REFERENCES


A.
Underwriters Laboratories, Incorported (UL)



1.
467

Grounding and Bonding Equipment

PART 2 - PRODUCTS

2.01
MATERIAL


A.
Equipment grounding conductors shall be bare or insulated copper wires.

PART 3 - EXECUTION

3.01
NEUTRALS


A.
Insulate neutral connections and bar assemblies from metal enclosures, raceways, and equipment 


grounding conductors.

END OF SECTION


SECTION 16461A

LOW VOLTAGE DRY TYPE TRANSFORMERS

(600 VOLTS AND BELOW)

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Provide low voltage, dry type transformer.

B. Section applies to transformers rated 25 KVA through 500 KVA.

C. Windings shall be made of copper conductors.

D. Secondary windings shall be constructed to cancel third harmonics via low zero sequence impedance. 

1.02
REFERENCES

A.
American National Standards Institute (ANSI)


1.
C57.12.01
Dry-Type Distribution and Power Transformers


2.
C57.12.50
Ventilated Dry-Type Distribution Transformers, 16500 



KVA, single-phase, and 15 to 500 KVA, Three-Phase, 



with High Voltage 601-34500 Volts, Low-Voltage 120 to 



600 Volts


3.
C57.12.70
Terminal Markings and Connections for Distribution and 



Power Transformers


4.
C57.12.91
Test Code for Dry-Type Distribution and Power 




Transformers


5.
C57.94
Installation and Maintenance of Dry-Type Transformers


B.
National Electrical Manufacturers Association (NEMA)


1.
ST 20

Dry-Type Transformers for General Applications


2.
TR 1

Transformers, Regulators, and Reactors


3.
TR 27

Commercial, Institutional, and Industrial Dry-Type 




Transformers

C.
Underwriters Laboratory (UL)

1. 1561


D.
In case of contradictory requirements, UL 1561 shall prevail.

1.03
SUBMITTALS


A.
Submit factory test reports before installation.


B.
Submit field test reports before pre-final inspection.

PART 2 - PRODUCTS

2.01
TAPS


A.
Primary taps shall be full capacity, with a minimum of 2-2 1/2 percent above and 


2-2 1/2 
percent below rated voltage.

2.02
WINDINGS

A. Multi-phase transformers shall not be less than two windings per phase.

B. Windings shall be made of copper conductors.

2.03
INSULATION CLASS

A. Each transformer shall have 220 degrees C UL component recognized insulating system.

B. The impregnation process for the core-and-coil assembly shall include a period under vacuum, followed by pressure impregnation using epoxy resin (EVI process).

2.04
LOSSES FOR TRANSFORMER RATED 25 KVA THROUGH 100 KVA

A.
Total loss of each transformer shall not exceed 2.88 percent at full load.

2.05
LOSSES FOR TEMPERATURE RATED 112.5 KVA THROUGH 225 KVA

A.
Total loss of each transformer shall not exceed 2.6 percent at full load.

2.06
LOSSES FOR TRANSFORMERS RATED 300 KVA THROUGH 500 KVA

A.
Total loss of each transformer shall not exceed 2.3 percent at full load.

2.07
ENCLOSURE

A.
Transformers shall be in a heavy gauge, sheet steel, ventilated enclosure.  The ventilating openings shall be designed to prevent accidental access to live parts.

2.08
ENCLOSURE TEMPERATURE

A.
Maximum temperature of the top of the enclosure shall not exceed 50 degrees C rise above a 40 degrees C ambient.

2.09
ADDITIONAL FEATURES

A.
Each low voltage, dry type transformer shall have the following:


1.
Lifting Provision


2.
Jacking Provision


3.
Drip Proof Cover


4.
Ground Pad


5.
Mount core and coil assemblies on vibration isolators.

2.10
120 VOLT TRANSFORMERS

A.
Transformers with a 208Y/120 volt or with a 120/240 volt secondary winding voltage up to 450KVA shall be UL K-4 rated minimum.  The drawings may increase this requirement.

B.
Such transformers shall have double sized neutrals.

2.11 IMPEDANCE

A. Zero sequence impedance of secondary windings shall be less than 1.0 percent.

B. Zero sequence reactance of secondary windings shall be less than 0.3 percent

C. Minimum positive sequence impedance shall be 2.5 percent for 75KVA transformers and smaller.

D. Minimum positive sequence impedance shall be 3.0 percent for 112KVA transformers and larger.

PART 3 - EXECUTION

3.01
VENTILATION

A.
Install floor mounted transformers minimum of one foot from vertical surfaces.

3.02
VIBRATION

A.
Install transformers with sound levels greater than 30 decibels on resilient vibration isolating mountings.

3.03
CLEANING

A.
Vacuum transformers.

B.
Blow out dirt with dry compressed air or dry nitrogen.  Apply air or nitrogen at not over 75 pounds per square inch.

C.
Wipe lead supports, tap changers, terminal boards, busing and other insulating surfaces with dry cloth.

D.
Do not use liquid cleaners.

END OF SECTION

SECTION 16471B

DISTRIBUTION PANELBOARDS WITH 

CIRCUIT BREAKERS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide low voltage panelboards equipped with circuit breakers.


B.
Provide panelboards suitable for use as service entrance equipment.

1.02
REFERENCES


A.
National Electrical Manufacturers Association (NEMA)



1.
AB 1

Molded Case Circuit Breakers



2.
PB 1

Panelboards



3.
PB 1.1

Instructions for Safe Installation, Operation and Maintenance of 






Panelboards Rated 600 Volts or Less.



4.
250

Enclosure for Electrical Equipment (1000 Volts Maximum).


B.
Underwriters Laboratories Incorporated (UL)



1.
50

Cabinets and Boxes



2.
67

Panelboards



3.
489

Molded Case Circuit Breakers and Circuit Breaker Enclosures.

PART 2 - PRODUCTS

2.01
BUS STRUCTURE


A.
Bus structure shall have current ratings as shown on drawings.


B.
Bus structure shall accommodate circuit breakers without modification to bus assembly.


C.
Busses shall be copper

2.02
BAR ASSEMBLIES


A.
Each panelboard shall have ground bar assembly.


B.
Each panelboard shall have neutral bar assembly.

2.03
SHORT CIRCUIT RATINGS


A.
Panelboards shall be fully rated.


B.
Minimum short circuit rating of each assembled panelboard shall be 10,000 symmetrical RMS 


amperes at phase-to-phase voltage unless otherwise noted on drawings.

2.04
CIRCUIT BREAKERS


A.
Panelboards shall not have side mounted main circuit breakers.

2.05
FRONT (TRIM)


A.
Each panelboard shall have front hinged to box or door in door front.


B.
Each front shall have door allowing access only to breaker handles and deadfront.


C.
Opened front shall allow access to interior and gutters of panelboard.



1.
Width of opening into each side gutter shall be not less than 80 percent of gutter width.


D.
Front shall have full length piano type hinge.  Screw shall hold front closed.


E.
Flush type fronts shall have overhang on top, bottom and sides.  Surface type fronts shall not have 


overhang.

2.06
GUTTER SPACE


A.
Each panelboard shall have minimum 7 inches wide gutter on each side unless otherwise noted on 


drawings.

2.07
DIRECTORY HOLDERS


A.
Holders shall not be pasted on or glued on types.


B.
Holders shall be made of same material as enclosures.

2.08
NEUTRALS


A.
Neutrals of 208Y/120 volt and 120/240 volt panelboards shall be rated 200 percent of phase bus 


current.

PART 3 - EXECUTION

3.01
MOUNTING


A.
Mount top of panelboards 6 feet above floor unless otherwise noted on drawings.


B.
Surface mount panelboards unless otherwise noted on drawings.

END OF SECTION

SECTION 16476A

ENCLOSED SWITCHES

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide enclosed switches.


B.
Provide engraved plate on each enclosed switch.


C.
Provide enclosed switch label inside each enclosed switch with fuses.

1.02
REFERENCES


A.
National Electrical Manufacturers Association (NEMA)



1.
KS 1

Enclosed Switches


B.
Underwriters Laboratories, Incorporated (UL)



1.
98

Enclosed Switches



2.
198E

Class R Fuses



3.
512

Fuseholders

1.03
REGULATORY REQUIREMENTS


A.
Each enclosed switch shall have UL listing for 200,000 symmetrical amperes at phase to phase 


voltage.


B.
Each enclosed switch shall be NEMA Heavy Duty Type HD with horsepower and ampere ratings.

PART 2 - PRODUCTS

2.01
FUSE CLIPS


A.
Fuse clips shall be rejection type for class R fuses.

2.02
FUSES


A.
Fuses shall have minimum 10 second time delay at 500 percent overload.

2.03
ENGRAVED PLATE MATERIAL


A.
Engraved plates shall be laminated plastic with a white core covered by a black front and back.  Etch 


lettering through the outer covering to display white engraved lettering on a black background.


B.
Plates shall be 1/16 thick with length and width to suit.


C.
Letters on engraved plates shall be 3/16 inch high by 0.030 inch engrave.

2.04
ENGRAVED PLATE LEGEND


A.
Engraved plates for each separately mounted enclosed switch shall list the following information on 


separate lines:



1.
Voltage system and frequency



2.
Power source



3.
Equipment served and location



4.
Project number


B.
Engraved plates for each group mounted enclosed switch shall list the following on separate lines:



1.
Circuit number



2.
Equipment served



3.
Equipment location

2.05
ENCLOSED SWITCH LABELS


A.
Enclosed switch labels shall be self sticking.


B.
Enclosed switch labels shall list the following information:



1.
Fuse type



2.
Fuse size

PART 3 - EXECUTION

3.01
FASTENING ENGRAVED PLATES


A.
Fasten engraved plates to each NEMA Type 1 enclosure with #4 phillips round head cadmium plated 


steel self tapping screws or pop rivets.


B.
Fasten engraved plates to each enclosure type except NEMA Type 1 with silicone rubber sealer.

3.02
LOCATION OF ENGRAVED PLATES


A.
Fasten engraved plates within 2 inches of top of front of enclosure.

3.03
LOCATION OF ENCLOSED SWITCH LABELS


A.
Place enclosed switch labels inside each enclosed switch door.

END OF SECTION

SECTION 16478B

GROUP MOUNTED MOLDED CASE INVERSE TIME

AUTOMATIC TRIP CIRCUIT BREAKERS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide molded case inverse time automatic trip circuit breakers in panelboards or switchboards.


B.
Provide engraved plates adjacent to each group mounted circuit breaker in a panelboard or 



switchboard without a directory.

REFERENCES


A.
National Electrical Manufacturers Association  (NEMA)



1.
AB 1

Molded Case Circuit Breakers


B.
Underwriters Laboratories Incorporated (UL)



1.
489

Molded Case Circuit Breakers and Circuit Breaker Enclosures

1.03
REGULATORY REQUIREMENTS


A.
Each 15A and 20A single pole circuit breaker shall have UL listing as "SWD".

PART 2 - PRODUCTS

2.01
TRIP


A.
Handle position shall indicate trip.

2.02
BUS CONNECTION


A.
Breakers shall bolt on busses.

2.03
WITHSTAND


A.
Circuit breakers shall maintain the integrated equipment short circuit interrupting rating.

2.04
ENGRAVED PLATE MATERIAL


A.
Engraved plates shall be laminated plastic with a white core covered by a black front and back.  Etch 


lettering through the outer covering to display white engraved lettering on a black background.


B.
Plates shall be 1/16 inch thick with length and width to suit.


C.
Letters on engraved plates shall be 3/16 inch high by 0.030 inch engrave.

2.05
ENGRAVED PLATE LEGEND 


A.
Engraved plates shall list the following on separate lines:



1.
Circuit number



2.
Equipment served



3.
Equipment location

PART 3 - EXECUTION

3.01
FASTENING ENGRAVED PLATES


A.
Fasten engraved plates to each NEMA Type 1 enclosure with #4 phillips round head cadmium plated 


steel self tapping screws or pop rivets.


B.
Fasten engraved plates to each enclosure type, except NEMA Type 1, with silicone rubber sealer.

END OF SECTION

SECTION 16481A

ADJUSTABLE FREQUENCY CONTROLLERS

WITH

PULSE WIDTH MODULATION

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide adjustable frequency controllers using pulse width modulated switching techniques for 


variable speed drives.


B.
Provide engraved plate on each controller.


C.
Provide hand off auto switch and manual speed potentiometer with each controller.

1.02
REFERENCES


A.
National Electrical Manufacturer Association (NEMA)



1.
ICS 3.1

Safety Standards for Construction and Guide for Selection,







Installation and Operation of Adjustable Speed Drive Systems


B.
Underwriters Laboratories, Inc. (UL)



1.
508


Industrial Control Equipment

1.03
FACTORY TECHNICIAN


A.
Factory trained technician shall perform adjustments and tests.


B.
Submit letter of certification stating tested systems function and perform before prefinal inspection.


C.
After prefinal inspection and before final inspection, technician shall instruct 8 Government personnel 

in troubleshooting and maintaining variable speed drives.



1.
Instruction shall be on work site.



2.
Instruction shall not last longer than 5 calendar days (40 hours).



3.
Instruction shall involve hands on training.

1.04
MANUALS


A.
Furnish 8 manuals on each controller 1 week before prefinal inspection.


B.
Each manual shall have spare parts list, schematic wiring diagrams, troubleshooting guides, 



installation guide, operation instructions, and maintenance procedures to completely and clearly 


describe controller operation.


C.
Each manual shall be bound in appropriate binder.


D.
Manuals shall be submitted to the Contracting Officer before final acceptance is given.

PART 2 - PRODUCTS

2.01
OUTPUT


A.
Output frequency shall be adjustable from 6 Hz to 60 Hz.  Each controller shall maintain set 



frequency to within 0.01 Hz.  Load changes within controller rating shall not affect set frequency.


B.
Output voltage shall be adjustable from 0 to 460 VAC reaching 460 volts at 60 Hz.Each controller 


shall produce correct output volts per hertz ratio for the load and speed conditions present.


C.
Output waveform shall be sine coded pulse width modulated.


D.
Controller shall be compatible with any NEMA design B motor of the appropriate size.


E
Each controller shall have 3 minimum critical avoidance points with programmable deadband.  Points 


and deadband shall be adjustable by keypad entry.


F.
Each controller shall be capable of starting into a spinning load and promptly returning the motor to 


the set speed.

2.02
INPUT


A.
Controller shall maintain .95 power factor minimum under any load and speed condition.


B.
Controller shall be capable of full output current and voltage with the input voltage ranging from -5 


percent to +10 percent of rated input voltage.


C.
Rectifier stage shall be a full wave bridge design.


D.
Controller shall operate on normal utility power at the input terminals.  Controller shall not require 


conditioned power.


E.
Each controller shall accept following input signal ranges as feedback signal:



1.
4 ma to 20 ma



2.
0 VDC to 10 VDC

2.03
ADJUSTMENTS


A.
Each controller shall have adjustable minimum speed ranging from 3 Hz to 40 Hz minimum.


B.
Each controller shall have adjustable maximum speed ranging from 40 Hz to 60 Hz minimum.


C.
Acceleration and deceleration time shall be independently adjustable.

2.04
FAULTS


A.
When fault conditions occur each controller shall shut down and announce fault condition type.


B.
Each controller shall monitor and display following fault conditions:



1.
Overvoltage condition caused by input line voltage rising more than 10% above 460 volts.



2.
Overvoltage condition caused by internal DC bus voltage rising above safe levels due to 



regeneration from the load.



3.
Undervoltage condition caused by input line voltage decreasing more than 5% below 460 



volts.



4.
Motor overload caused by motor load current exceeding 150% of controller rating.



5.
Short circuit fault.



6.
Overheating of controller.


C.
Controllers shall not be damaged by input undervoltages, loss of an input phase, AC line switching 


transients, sustained overloads, overtemperature, short circuits on the output, and open circuits on the 


output.

2.05
TEMPERATURE


A.
Controller shall be rated to operate in a 0 degree to 40 degree Celsius ambient temperature 



continuously.

2.06
HAND-OFF-AUTO SWITCH


A.
Each controller shall have a hand-off-auto switch.


B.
When switch is in the hand position, drive speed shall be controlled by door mounted manual speed 


potentiometer.


C.
When switch is in the off position, drive shall not be capable of starting.  If fans are specified with the 


enclosure, fans shall not operate.


D.
When switch is in the auto position, drive speed shall be controlled by a remote 4-20mA signal, 0-


10V signal, or a 3-15 PSI signal as applicable.

2.07
METERS


A.
Each controller shall have speed meter calibrated 0-100% of maximum speed proportional to 


controller output frequency.

2.08
ENGRAVED PLATE MATERIAL


A.
Engraved plates shall be laminated plastic with a white core covered by a black front and back.  Etch 


lettering through the outer covering to display white engraved lettering on a black background.


B.
Plates shall be 1/16 inch thick with length and width to suit.


C.
Letters on engraved plates shall be 3/16 inch high by 0.030 inch engrave.

2.09
ENGRAVED PLATE LEGEND


A.
Engraved plates for each controller shall list the following information on separate lines:



1.
Voltage system and frequency



2.
Power source and location



3.
Equipment served and location



4.
Project number

2.10
LINE REACTORS


A.
Each line reactor shall be sized for 3 percent of connected motor load or maximum allowable motor 


load if 
connected motor load is unknown.

2.11
ENCLOSURE


A.
Controllers mounted indoors shall have a NEMA 1 enclosure.  Controllers mounted outdoors shall 


have a NEMA 12 enclosure unless otherwise indicated on the drawings.


B.
Each enclosure shall be front accessible for all termination points.


C.
Each enclosure shall have hinged front door.


D.
Meters, keypad, control switches, manual speed potentiometer, and all indicating lights shall be 


visible from enclosure front with door closed.

2.12
EFFICIENCY


A.
Each controller shall have minimum efficiency of 96 percent at 100 percent speed (100 percent load).


B.
Each controller shall have minimum efficiency of 80 percent at 50 percent speed (12.5 percent load).

2.13
INDICATING LIGHTS


A.
Each controller shall have power on light.


B.
Each controller shall have run light.


C.
Each controller shall have VFD trip light.


D.
Each controller shall have external fault light.

2.14
BYPASS


A.
Each controller with a bypass contactor shall have normal-test-bypass selector switch accessible o 


front cover.  Normal position shall have the drive contactor closed and the bypass contactor open.  


Test position shall have both contactors open.  Bypass position shall have the drive contactor open 


and the bypass contactor closed.


B.
Each controller with a bypass contactor shall have a class 20 thermal overload relay to protect the 


motor in the bypass mode.

PART 3 - EXECUTION

3.01
LOCATION OF ENGRAVED PLATES


A.
Fasten engraved plates within 2 inches of top of front of enclosure.

3.02
FASTENING ENGRAVED PLATES


A.
Fasten engraved plates to each NEMA Type 1 enclosure with #4 phillips round head cadmium plated 


steel self tapping screws or pop rivets.


B.
Fasten engraved plates to each enclosure type except NEMA Type 1 with silicone rubber sealer.

END OF SECTION

SECTION 16482B

FULL VOLTAGE ELECTRIC MOTOR CONTROLLERS

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide full voltage electric motor controllers to control motors.

1.02
REFERENCES


A.
National Electrical Manufacturers Association (NEMA)



1.
ICS 1


Industrial Control and Systems



2.
ICS 2


Industrial Control Devices, Controllers and Assemblies



3.
ICS 3


Industrial Systems



4.
ICS 4


Terminal Blocks


B.
Underwriters Laboratories, Incorporated (UL)



1.
508


Industrial Control Equipment

1.04
DEFINITIONS


A.
Electric motor controller is defined as a device or group of devices which serves to govern, in some 


predetermined manner, the electric power delivered to the motor.  Each electric motor controller shall 


include contactors, overload relays, fused control transformers, selector switches and pushbuttons as 


required.

PART 2 - PRODUCTS

Not Applicable

PART 3 - EXECUTION

Not Applicable

END OF SECTION

SECTION 16482C

FULL VOLTAGE COMBINATION CONTROLLERS

WITH FUSIBLE SWITCHES

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide full voltage combination controllers with disconnect switches and fuses.


B.
Provide engraved plate on each combination controllers.


C.
Provide enclosed switch label inside each combination controller.

1.02
REFERENCES


A.
National Electrical Manufacturers Association (NEMA)



1.
ICS 1


Industrial Control and System



2.
ICS 2


Industrial Control Devices, Controllers and Assemblies



3.
ICS 3


Industrial Systems


B.
Underwriters Laboratories, Incorporated (UL)



1.
198E


Class R Fuses



2.
508


Industrial Control Equipment



3.
512


Fuseholders

1.03
REGULATORY REQUIREMENTS


A.
Each combination controller shall have UL listing for 100,000 symmetrical amperes at phase to phase 


voltage.

1.04
DEFINITIONS


A.
A combination controller is defined as a full magnetic or semimagnetic controller with additional 


externally operable disconnecting means contained in common enclosure. Each combination 



controller enclosure shall include contactors, overload relays, fused control transformers, selector 


switches and pushbuttons as required.

PART 2 - PRODUCTS

2.01
FUSE CLIPS


A.
Fuse clips shall be rejection type for class R fuses.

2.02
FUSES


A.
Fuses shall have minimum 10 second time delay at 500 percent overload.

2.03
ENGRAVED PLATE MATERIAL


A.
Engraved plate shall be laminated plastic with a white core covered by a blackfront and back.  Etch 


lettering through the outer covering to display white engraved lettering on a black background.


B.
Plates shall be 1/16 inch thick with length and width to suit.


C.
Letters on engraved plates shall be 3/16 inch high by 0.030 inch engrave.

2.04
ENGRAVED PLATE LEGEND


A.
Engraved plates for each separately mounted combination controller shall list the following on 


separate lines:



1.
Voltage system and frequency



2.
Power source



3.
Equipment served



4.
Project number


B.
Engraved plates for each group mounted combination controller shall list the following lines:



1.
Circuit number



2.
Equipment served



3.
Equipment location

2.05
ENCLOSED SWITCH LABELS


A.
Enclosed switch lables shall be self sticking.


B.
Enclosed switch labels shall list the following information:



1.
Fuse type



2.
Fuse size

PART 3 - EXECUTION

3.01
FASTENING ENGRAVED PLATES


A.
Fasten engraved plates to each NEMA Type 1 with #4 phillips round head cadmium plated steel self 


tapping screws or pop rivets.


B.
Fasten engraved plates to each enclosure type except NEMA Type 1 with silicone rubber sealer.

3.02
LOCATIONS OF ENGRAVED PLATES


A.
Fasten engraved plates within 2 inches of top of front of enclosure.

3.03
LOCATION OF ENCLOSED SWITCH LABELS


A.
Place enclosed switch labels inside each combination enclosure door.

END OF SECTION

SECTION 16724D

DUCT MOUNTED PHOTOELECTRIC SMOKE DETECTORS

PART 1 - GENERAL

1.01
SCOPE OF WORK


A.
Provide reflected light, photoelectric smoke detectors with an air sampling assembly in heating and 

ventilation ducts as required by NFPA 90A and the contract drawings. Provide all wiring, cable, 

raceway, connections to fire alarm system control units and other accessories required to provide a 

complete fire detection system.

1.02
REFERENCES


A.
The publications listed below form a part of this section to the extent referenced. The publications are 

referred to in the text by the basic designation only. The designations refer to the most current edition 

available at the time of the Invitation for Bids.


B.
National Fire Protection Association (NFPA) publications:



1.
NFPA 72E, Standard on Automatic Fire Detectors



2.
NFPA 90A, Standard for the Installation of Air Conditioning and Ventilation Systems


C.
Underwriters Laboratories, Inc. (UL) publications:



1.
Fire Protection Equipment Directory


D.
Factory Mutual Engineering and Research (FM) publications:



1.
Approval Guide

1.03
LISTING REQUIREMENTS


A.
The detectors used in the installation shall be listed in the current edition of the UL Fire Protection 

Equipment Directory or the FM Approval Guide. Installation shall be in accordance with the 


requirements and restrictions of the applicable listing or approval.


B.
Submit proof of listing or approval as required by the Base Fire Protection Engineer. This may be in 

the form of listings in the applicable directory or approval guide, listing cards, or listing/approval 

reports from the manufacturer.

1.04
REGULATORY REQUIREMENTS


A.
Installation of the duct detectors shall be in accordance with the requirements of NFPA 90A and 

NFPA 72E. Any conflicts between the NFPA standards and the contract drawings/specifications shall 

be brought to the attention of the Base Fire Protection Engineer. In all cases the most 


restrictive requirements shall apply.


B.
Any reference to the Authority Having Jurisdiction shall be interpreted to mean the Base Fire 

Protection Engineer. Appendices to the standards shall be considered part of the standard. Advisory 

portions of the standards shall be considered mandatory as if the word "shall" were substituted for the 

word "should."

1.05
QUALIFICATIONS OF THE INSTALLER


A.
The installer shall be listed by Underwriters Laboratories as an installer of UL certified fire alarm 

systems under category UUJS, "Protective Signaling - Local, Auxiliary, Remote Station and 


Proprietary." Submit proof of listing for review by the Base Fire Protection Engineer.


B.
Provide a letter certifying that the contractor has installed protective signaling systems of the same 

type and design specified. The letter shall include the name, address, person to contact and phone 

number at two facilities where such work has been performed in the past three years. 

1.06
DETECTOR OPERATION


A.
Each smoke detector shall initiate an alarm when the detector senses a smoke level within its window 

of sensitivity. On activation the detector shall initiate shut down of the ventilation and air conditioning 

system as required by NFPA 90A unless specified otherwise on the contract drawings.

1.07
DETECTOR ZONES


A.
Connect each duct smoke detector to a separate zone on the fire alarm control panel. Provide 


additional zones in the fire alarm control panel as needed. On activation the duct detectors shall result 

in the generation of (PR, an alarm signal; a trouble signal) which registers on the building fire alarm 

panel.

PART 2 - PRODUCTS

2.01
SENSITIVITY


A.
Each smoke detector shall have a nominal sensitivity of 3.0 percent light obscuration per foot. 

Detectors shall be calibrated at the factory.

2.02
DETECTORS


A.
Each detector shall be connected to its base by means of twist lock, plug-in or screw-in connections. 

Each detector shall contain all circuits necessary to initiate an alarm.


B.
Each detector shall have an indicator light that shows the status of the detector. The indicator shall be 

visible from the floor. For detectors mounted in concealed areas a remote indicator in a visible 

location within 5 feet of the floor shall be provided.


C.
The detector shall be compatible with the fire alarm control panel to which it is connected. The 

contractor shall submit certification from the fire alarm panel manufacturer that the detectors provided 

are compatible with the panel. Compatibility statements from the manufacturer of the detector are not 

acceptable.


D.
Detectors shall be listed for use in the air velicity to which they will be exposed after installation.

PART 3 - EXECUTION

3.01
DETECTOR INSTALLATION


A.
Install smoke detectors in accordance with NFPA 72E, NFPA 90A and these specifications.


B.
Detectors located within return air ducts shall be at least six duct witdths downstream of any duct 

openings, deflection plates, sharp bends, or branch connections. Detectors shall be located 


downstream of any filters. 


C.
Detectors shall be located on the top or sides of the duct. Detector assemblies shall be rigidly mounted 

to prevent noise and mechanical fatigue of the components. For ducts greater than 3 feet in width, 

provide support for the sampling tube. 


D. 
If necessary for testing and service, provide access doors in the duct adjacent to each duct mounted 

detector. The access doors shall be of sufficient size to allow easy cleaning, servicing and removal of 

the smoke detector and sampling tube. 


E.
All penetrations in the duct shall be sealed to prevent air leakage.


F.
Do not install the detector head until all cleaning operations in the building have been completed and 

the duct has been thoroughly cleaned of all dust and dirt. 

3.02
DUCT CLEANING


A.
Prior to completing installation, clean the duct work of all dust and dirt introduced during the 

installation. Clean the sampling tube of any dirt or foreign material. Check the orientation of the 

sampling tubes and adjust as necessary.

3.03
TESTING


A.
After installation is complete, verify proper airflow through each detector by measuring the static 

pressure difference between the inlet and outlet tubes with a manometer. If the pressure differential 

specified by the detector manufacturer cannot be obtained, relocate the detector as required to obtain 

the necessary differential. 


B.
Test the operation of each detector as specified by the detector manufacturer. Supply a copy of the 

manufacturer's recommended test procedure to the Contract Officer's representative and the Base Fire 

Protection Engineer. Conduct all tests in the presence of the Contracting Officer's representative and 

the Base Fire Protection Engineer.


C.
The contractor shall provide all materials, equipment and labor required to perform the tests.

3.04
MARKING OF DETECTOR LOCATIONS


A.
The exact location of each duct smoke detector and access panel shall be clearly marked on the "as-

built" drawings. 


B.
The location of duct smoke detectors and access panels shall be clearly marked on the duct by means 

of permanent paint, signs or markers with letters at least 2 inches high. The markings shall be visible 

when viewed from the floor.

END OF SECTION

SECTION 16911A

"HAND-OFF-AUTO" SELECTOR SWITCHES"

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Provide three position selector switches with following:



1.
Non-illuminated manual return only operators



2.
Contact blocks



3.
Gloved hand knobs



4.
Legend plates

1.02
REFERENCES


A.
National Electrical Manufacturers Association (NEMA)



1.
ICS 2

Industrial Control Devices, Controllers and Assemblies


B.
Underwriters Laboratories, Incorporated (UL)



1.
508

Industrial Control Equipment

PART 2 - PRODUCTS

2.01
LEGEND PLATES


A.
Legend plates shall be 2-1/2" square.


B.
Legend shall have silver field with black lettering.


C.
Markings shall be "HAND", "OFF", and "AUTO."

2.02
KNOB


A.
Gloved hand knobs shall have black color.

2.03
CONTACT BLOCKS


A.
Contact blocks shall meet code designation A600 rating.

PART 3 - EXECUTION

NOT APPLICABLE

END OF SECTION

SECTION 16952A

ACCEPTANCE TEST FOR MEDIUM VOLTAGE CABLES

PART 1 - GENERAL

1.01
SECTION INCLUDES


A.
Perform continuous method DC overpotential tests on medium voltage cables after installation and 


before the cables are placed in service.

1.02
REFERENCES


A.
Association of Edison Illuminating Companies (AEIC)



1.
5
Polyethylene and Crosslinked Polyethylene Insulated Shielded Power Cables 





Rated 5 Through 69KV



2.
6
Ethylene Propylene Rubber Insulated Shielded Power Cables Rated 5 Through 





69 KV

1.03
SUBMITTALS


A.
Submit test reports in binder.

1.04
DEFINITIONS


A.
"Continuous Method" is defined as apply test voltage at an approximate rise rate of 1KV per second 


or 75% of the rated current output of the equipment, whichever is less.


B.
"Step Method" is defined as, apply test voltage in 5 to 7 increments of equal value to the maximum 


specified value with sufficient time at each step for the leakage current to stabilize.

PART 2 - PRODUCTS

2.01
TEST EQUIPMENT


A.
Use equipment from following manufacturers:



1.
J. B. Biddle Company



2.
Associated Research, Inc.



3.
Hiptronics



4.
Von Corporation

PART 3 - EXECUTION

3.01
DISCONNECTIONS


A.
Disconnect equipment from cables.


B.
Ensure switches and breakers are located in open position.

3.02
CORONA


A.
Exclude air from cable ends.


B.
Position corona ring over cable end. Connect corona ring to bypass terminal on test equipment.

3.03
CLEARANCES


A.
Train cables away from each other.


B.
Keep cable ends away from enclosures.


C.
Cordon off area around test site including test equipment.


D.
Place warning signs around test site.


E.
Station guard where equipment or components may become energized.

3.04
GROUNDING


A.
Ground circuit conductors not under test.


B.
Ground cable shields.


C.
Ground nearby metallic components.

3.05
TESTING


A.
After maximum voltage is reached, record the leakage current in microamperes at one minute 


intervals for the duration of the test time involved (15 minutes).

3.06
AFTER TEST END


A.
Set test set voltage to zero.


B.
Allow residual voltage on circuit to decay to at least 10% of test value before applying manual 


grounds.


C.
Maintain solid grounds on cable for at least six times duration of test.


D.
Maintain grounds while reconnecting equipment components.

END OF SECTION
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�PAGE \# "'Page: '#'�'"  ��	REMINDER:  If this project does not include earthwork, or if it includes only minor earthwork less than one acre and the potential for sediment to enter the storm drainage system does not exist, then remove the storm water/erosion control plan from the list of submittals.  If the project does not include work on fire alarms, remove the fire alarm “Record of Completion” form submittal from the list of submittals.
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NOTE:  Reinforcement steel normally will not be required for sidewalk and curb and gutter construction.  Where conditions exist that make it advantageous to use reinforcement steel (i.e., odd shaped slabs), the reinforcing steel details will be included on the drawings and the reinforcement steel paragraphs included in the specification.


*************************************************************************************
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NOTE:  Current direction from 88 CEG/CE is to use clear curing compound instead of white pigmented.  It is preferred by the 88 CEG/CECI pavement engineer to use white pigmented curing compound as they serve the additional purpose of reducing the temperature rise in concrete exposed to the sun.  The question of using white or clear curing compound for a particular project is at the discretion of the design chief or team chief.  If clear curing compound is desired instead of white pigmented, replace paragraph 2.01, B, 3 with the following:





		3.	Liquid Membrane-Forming Curing Compound:  Clear or translucent with fugitive dye membrane-forming curing compound shall conform to ASTM C 309, Type 1-D.
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NOTE:  Reinforcement steel normally will not be required for sidewalk and curb and gutter construction.  Where conditions exist that make it advantageous to use reinforcement steel (i.e., odd shaped slabs), the reinforcing steel details will be included on the drawings and the reinforcement steel paragraphs included in the specification.


*************************************************************************************
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NOTE:  Expansion-joint filler will not be required between curbs that abut the sidewalk longitudinally.  Joint filler in expansion joints surrounding structures and features within the sidewalk may consist of preformed filler material conforming to ASTM D 1752 or building paper.


**************************************************************************************
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NOTE:  Concrete may require protection against the action of urea, sodium chloride, and calcium chloride used for deicing purposes.  Protection against these chemicals is not required for concrete of the specified air content that will be in place for a cumulative time of 6 weeks at a continuous minimum temperature of 5 degrees C (40 degrees F), excluding the cure time.  Otherwise, concrete which will be exposed to deicing chemicals will be given protective coating after the curing period.  Concrete which is to receive protective coating should be moist cured to eliminate the need for removing a curing membrane prior to application of the protective coating.  See ACI Committee Report 515 for more details.


****************************************************************************************


�


�PAGE \# "'Page: '#'�'"  ��***************************************************************************************


NOTE:  The design of structural members, whether prepared by an A-E or in house, will be checked for adequacy.  The designs and detail drawings submitted by the Contractor will be checked against the accepted design; drawings of structural connections will require Government approval.  The Government designer has final responsibility for the adequacy of the structural members and their connections including simple connections.  The design should be checked to ensure that adequate supports at appropriate spacings have been provided for the installation of piping, expansion tanks, unit heaters, suspended ceilings and similar items.  Where welding is for critical applications, the specification will be revised to include a reference to Section 05055 WELDING, STRUCTURAL.  Provisions for using self-locking nuts should be considered where shock or vibration would be a problem.  Structural design may be accomplished following either the Allowable Stress Design (ASD) method or the Load and Resistance Factor Design (LRFD) method. When the ASD method is used, publications AISC ASD Manual and AISC ASD/LRFD Vol II will be retained. When the LRFD method is used, publications AISC LRFD Vol I and AISC LRFD Vol II will be retained.


********************************************************************************************
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NOTE:  Materials appropriate to the design will be selected and remaining materials will be deleted.  Designer should require materials, products, and innovative construction methods and techniques which are environmentally sensitive, take advantage of recycling and conserve natural resources.


********************************************************************************************
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NOTE: If bearing-type high strength bolted connections are required, delete the painting exception for contact surfaces of friction-type high-strength bolted connections.  AISC fabrication plant certification is required for the structural steel to be furnished for the project.  The requirement for AISC fabrication plant certification may be deleted at the discretion of the designer. This decision will be based on the complexity of the design and the criticality of the connections. If moment connections are involved, AISC certification is recommended. The quantity of structural steel in the project should be a point of consideration. The certification categories are:





	I:	Conventional Steel Structures - Small Public Service and Institutional Buildings, (Schools, etc.), Shopping Centers, Light Manufacturing Plants, Miscellaneous and Ornamental Iron Work, Warehouses, Sign Structures, Low Rise, Truss Beam/Column Structures, Simple Rolled Beam Bridges.





	II:	Complex Steel Building Structures - Large Public Service and Institutional Buildings, Heavy Manufacturing Plants, Powerhouses (fossil, non-nuclear), Metal Producing/Rolling Facilities, Crane Bridge Girders, Bunkers and Bins, Stadia, Auditoriums, High Rise Buildings, Chemical Processing Plants, Petroleum Processing Plants.





	III:	Major Steel Bridges - All bridge structures other than simple rolled beam bridges.





	MB:	Metal Building Systems.





	Supplement:	Auxiliary and Support Structures for Nuclear Power Plants - This supplement, applicable to nuclear plant structures designed under the AISC Specification, but not to pressure-retaining structures, offers utility companies and designers of nuclear power plants a certification program that will eliminate the need for many of the more costly, conflicting programs now in use.


********************************************************************************************
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