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SECTION 22 05 11 
COMMON WORK RESULTS FOR PLUMBING 

 

 
PART 1 - GENERAL 
1.1 DESCRIPTION 

A. The requirements of this Section shall apply to all sections of Division 22. 

B. Definitions: 

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

C. Abbreviations/Acronyms: 

1. ABS: Acrylonitrile Butadiene Styrene 

2. AISI: American Iron and Steel Institute 

3. AWG: American Wire Gauge 

4. BACnet: Building Automation and Control Network 

5. BSG: Borosilicate Glass Pipe 

6. CDA: Copper Development Association 

7. CO: Carbon Monoxide 

8. COR: Contracting Officer’s Representative 

9. CPVC: Chlorinated Polyvinyl Chloride 

10. CR: Chloroprene 

11. CWP: Cold Working Pressure 

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

13. DDC: Direct Digital Control 

14. DISS: Diameter Index Safety System 

15. DWV: Drainage, Waste and Vent 

16. ECC: Engineering Control Center 

17. EPDM: Ethylene Propylene Diene Monomer 

18. EPT: Ethylene Propylene Terpolymer 

19. ETO: Ethylene Oxide 

20. FAR: Federal Acquisition Regulations 

21. FD: Floor Drain 

22. FG: Fiberglass 
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23. FNPT: Female National Pipe Thread 

24. FPM: Fluoroelastomer Polymer 

25. HDPE: High Density Polyethylene 

26. HOA: Hands-Off-Automatic 

27. HP: Horsepower 

28. ID: Inside Diameter 

29. MAWP: Maximum Allowable Working Pressure 

30. NPTF: National Pipe Thread Female 

31. NPS: Nominal Pipe Size 

32. NPT: National Pipe Thread 

33. OD: Outside Diameter 

34. OSD: Open Sight Drain 

35. OS&Y: Outside Stem and Yoke 

36. PP: Polypropylene 

37. PTFE: Polytetrafluoroethylene 

38. PVC: Polyvinyl Chloride 

39. PVDF: Polyvinylidene Fluoride 

40. RTRP: Reinforced Thermosetting Resin Pipe 

41. SPS: Sterile Processing Services 

42. SUS: Saybolt Universal Second 

43. SWP: Steam Working Pressure 

44. TFE: Tetrafluoroethylene 

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

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

47. USDA: U.S. Department of Agriculture 

48. VAC: Voltage in Alternating Current 

49. WOG: Water, Oil, Gas 

 
1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

1.3 APPLICABLE PUBLICATIONS 
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A. The publications listed below shall form a part of this specification to the extent 

referenced. The publications are referenced in the text by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

ASME Boiler and Pressure Vessel Code - 

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

B31.1-2012.............................Power Piping 

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

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

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

Quality, M-Grades 

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

of Building Materials 

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

Construction and Materials  

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

Chloride) (PVC) Non-Pressure Plastic Pipe Having 

Reprocessed-Recycled Content 

D. International Code Council, (ICC): 

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

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

E. Manufacturers Standardization Society (MSS) of the Valve and Fittings Industry, Inc: 

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

Manufacture, Selection, Application and Installation 

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

F. Military Specifications (MIL): 

P-21035B ...............................Paint High Zinc Dust Content, Galvanizing Repair (Metric) 

G. National Electrical Manufacturers Association (NEMA): 

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

H. National Fire Protection Association (NFPA): 

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

Other Hot Work 
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54-2012 ..................................National Fuel Gas Code 

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

I. NSF International (NSF): 

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

Recovery Equipment 

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

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

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

J. Department of Veterans Affairs (VA): 

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

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

1.4 SUBMITTALS 
A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES. 

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

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

applicable paragraph identification. 

C. Contractor shall make all necessary field measurements and investigations to assure that 

the equipment and assemblies will meet contract requirements and will fit the space 

available. 

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

drawings that show the rearrangement of all associated systems. Approval will be given 

only if all features of the equipment and associated systems, including accessibility, are 

equivalent to that required by the contract. 

E. Prior to submitting shop drawings for approval, contractor shall certify in writing that 

manufacturers of all major items of equipment have each reviewed drawings and 

specifications, and have jointly coordinated and properly integrated their equipment and 

controls to provide a complete and efficient installation. 

F. Installing Contractor shall provide lists of previous installations for selected items of 

equipment. Contact persons who will serve as references, with telephone numbers and e-

mail addresses shall be submitted with the references. 
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G. Manufacturer's Literature and Data: Manufacturer’s literature shall be submitted under 

the pertinent section rather than under this section.  

H. Submittals and shop drawings for interdependent items, containing applicable descriptive 

information, shall be furnished together and complete in a group. Coordinate and 

properly integrate materials and equipment in each group to provide a completely 

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

groups. 

I. Coordination Drawings: Complete consolidated and coordinated layout drawings shall be 

submitted for all new systems, and for existing systems that are in the same areas. The 

drawings shall include plan views, elevations and sections of all systems and shall be on a 

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

proposed locations of the principal items of equipment. The drawings shall clearly show 

the proposed location and adequate clearance for all equipment, controls, piping, pumps, 

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

and equipment requiring service shall be provided with an access door sized for the 

complete removal of plumbing device, component, or equipment. Equipment foundations 

shall not be installed until equipment or piping layout drawings have been approved. 

Detailed layout drawings shall be provided for all piping systems. In addition, details of 

the following shall be provided. 

1. Mechanical equipment rooms.  

2. Interstitial space. 

3. Hangers, inserts, supports, and bracing. 

4. Pipe sleeves.  

5. Equipment penetrations of floors, walls, ceilings, or roofs. 

J. Maintenance Data and Operating Instructions: 

1.5 QUALITY ASSURANCE 
A. Products Criteria: 

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

manufacturer regularly engaged in the manufacture, supply and servicing of the 

specified products for at least 5 years. However, digital electronics devices, software 

and systems such as controls, instruments, computer work station, shall be the current 

22 05 11 - 5 



07-01-14 

generation of technology and basic design that has a proven satisfactory service 

record of at least 5 years. 

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

trained by manufacturers of the equipment supplied, located within 160 km (100 

miles) of the project. These organizations shall come to the site and provide 

acceptable service to restore operations within four hours of receipt of notification by 

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

or within 24 hours in a non-emergency. Names, mail and e-mail addresses and phone 

numbers of service organizations providing service under these conditions for (as 

applicable to the project): pumps, compressors, water heaters, critical 

instrumentation, computer workstation and programming shall be submitted for 

project record and inserted into the operations and maintenance manual. 

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

performance, maintainability and appearance of individual components and overall 

assembly. 

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

referenced codes and standards as required by the specifications. Local codes and 

amendments enforced by the local code official shall be enforced, if required by local 

authorities such as the natural gas supplier. If the local codes are more stringent, then 

the local code shall apply. Any conflicts shall be brought to the attention of the 

Contracting Officers Representative (COR). 

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

or class are required, these units shall be products of one manufacturer. 

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

made by others, assume complete responsibility for the final assembled product. 

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

be securely affixed in a conspicuous place on equipment, or name or trademark cast 

integrally with equipment, stamped or otherwise permanently marked on each item of 

equipment. 

8. Asbestos products or equipment or materials containing asbestos shall not be used. 
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9. Bio-Based Materials: For products designated by the USDA’s Bio-Preferred Program, 

provide products that meet or exceed USDA recommendations for bio-based content, 

so long as products meet all performance requirements in this specifications section. 

For more information regarding the product categories covered by the Bio-Preferred 

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

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

that welders comply with the following requirements: 

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

Pressure Vessel Code", Section IX, "Welding and Brazing Qualifications". 

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

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

(AWS) qualification tests for the welding processes involved, and that certification is 

current. 

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

Society. 

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

required to be in accordance with the recommendations of the manufacturer of the 

material being installed, printed copies of these recommendations shall be furnished to 

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

the recommendations are received. Failure to furnish these recommendations can be 

cause for rejection of the material. 

D. Execution (Installation, Construction) Quality: 

1. All items shall be applied and installed in accordance with manufacturer's written 

instructions. Conflicts between the manufacturer's instructions and the contract 

documents shall be referred to the COR for resolution. Printed copies or electronic 

files of manufacturer’s installation instructions shall be provided to the COR at least 

10 working days prior to commencing installation of any item. 

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

and calibration, shall be easily and safely accessible by persons standing at floor 

level, or standing on permanent platforms, without the use of portable ladders. 

Examples of these items include, but are not limited to: all types of valves, filters and 
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strainers, transmitters, and control devices. Prior to commencing installation work, 

refer conflicts between this requirement and contract documents to COR for 

resolution. 

3. N/A 

4. Installer Qualifications: Installer shall be licensed and shall provide evidence of the 

successful completion of at least five projects of equal or greater size and complexity. 

Provide tradesmen skilled in the appropriate trade. 

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

installation at no additional cost or additional time to the Government. 

E. Guaranty: Warranty of Construction,  

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

perform plumbing work in accordance with the latest version of the IPC. For IPC codes 

referenced in the contract documents, advisory provisions shall be considered mandatory, 

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

“owner” shall be interpreted to mean the COR. 

G. Cleanliness of Piping and Equipment Systems: 

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

to be incorporated in the work. Debris arising from cutting, threading and welding of 

piping shall be removed. 

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

systems. 

3. The interior of all tanks shall be cleaned prior to delivery and beneficial use by the 

Government. All piping shall be tested in accordance with the specifications and the 

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

flushed of debris prior to final acceptance. 

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

failure to provide clean systems. 

1.6 DELIVERY, STORAGE AND HANDLING 
A. Protection of Equipment: 

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

Contractor until phased acceptance, whether or not the Government has reimbursed 
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the Contractor for the equipment and material. The Contractor is solely responsible 

for the protection of such equipment and material against any damage. 

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

directed by the COR. Such replacement shall be at no additional cost or additional 

time to the Government. 

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

foreign matter. Both inside and outside shall be cleaned before painting or placing 

equipment in operation. 

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

custody and responsibility of the Contractor and shall be protected as required for 

new work. 

1.7 AS-BUILT DOCUMENTATION 
 

PART 2 - PRODUCTS 
2.1 MATERIALS FOR VARIOUS SERVICES 

 
A. Non-pressure PVC pipe shall contain a minimum of 25 percent recycled content. Steel 

pipe shall contain a minimum of 25 percent recycled content. 

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

“NSF-PW”. Polypropylene pipe and fittings shall comply with NSF 14 and NSF 61. 

Solder or flux containing lead shall not be used with copper pipe. 

C. Material or equipment containing a weighted average of greater than 0.25 percent lead 

shall not be used in any potable water system intended for human consumption, and shall 

be certified in accordance with NSF 61 or NSF 372. 

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

tanks and backflow preventers shall comply with NSF 61 and NSF 372. 

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

ice makers supply stops, and end-point control valves used to dispense drinking water 

must meet requirements of NSF 61 and NSF 372. 

2.2 FACTORY-ASSEMBLED PRODUCTS 
A. Standardization of components shall be maximized to reduce spare part requirements. 
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B. Manufacturers of equipment assemblies that include components made by others shall 

assume complete responsibility for final assembled unit. 

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

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

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

intended service. 

4. Contractor shall guarantee performance of assemblies of components, and shall repair 

or replace elements of the assemblies as required to deliver specified performance of 

the complete assembly at no additional cost or time to the Government. 

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

serial number and performance data on a name plate securely affixed in a conspicuous 

place, or cast integral with, stamped or otherwise permanently marked upon the 

components of the equipment. 

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

model. 

2.3 COMPATIBILITY OF RELATED EQUIPMENT 
A. Equipment and materials installed shall be compatible in all respects with other items 

being furnished and with existing items so that the result will be a complete and fully 

operational system that conforms to contract requirements. 

2.4 SAFETY GUARDS 
A. Pump shafts and couplings shall be fully guarded by a sheet steel guard, covering 

coupling and shaft but not bearings. Material shall be minimum 16-gage sheet steel; ends 

shall be braked and drilled and attached to pump base with minimum of four 8 mm (1/4 

inch) bolts. Reinforce guard as necessary to prevent side play forcing guard onto 

couplings. 

B. All Equipment shall have moving parts protected from personal injury. 

2.5 LIFTING ATTACHMENTS 
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2.6 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING 
2.7 VARIABLE SPEED MOTOR CONTROLLERS 
2.8 EQUIPMENT AND MATERIALS IDENTIFICATION 
2.9 FIRESTOPPING 
2.10 GALVANIZED REPAIR COMPOUND 
2.11 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS 
2.12 PIPE PENETRATIONS 

A. Pipe penetration sleeves shall be installed for all pipe other than rectangular blocked out 

floor openings for risers in mechanical bays. 

B. Pipe penetration sleeve materials shall comply with all firestopping requirements for each 

penetration. 

C. To prevent accidental liquid spills from passing to a lower level, provide the following:  

1. For sleeves: Extend sleeve 50 mm (2 inch) above finished floor and provide sealant 

for watertight joint. 

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set in silicone 

adhesive around opening. 

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or square set in 

silicone adhesive around penetration. 

D. Penetrations are not allowed through beams or ribs, but may be installed in concrete 

beam flanges, with structural engineer prior approval. Any deviation from these 

requirements must receive prior approval of COR. 

E. Sheet metal, plastic, or moisture resistant fiber sleeves shall be provided for pipe passing 

through floors, interior walls, and partitions, unless brass or steel pipe sleeves are 

specifically called for below. 

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe passing through exterior 

walls below grade. The space between the sleeve and pipe shall be made watertight with 

a modular or link rubber seal. The link seal shall be applied at both ends of the sleeve. 

G. Galvanized steel or an alternate black iron pipe with asphalt coating sleeves shall be for 

pipe passing through concrete beam flanges, except where brass pipe sleeves are called 

for. A galvanized steel sleeve shall be provided for pipe passing through floor of 
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mechanical rooms, laundry work rooms, and animal rooms above basement. Except in 

mechanical rooms, sleeves shall be connected with a floor plate. 

H. Brass Pipe Sleeves shall be provided for pipe passing through quarry tile, terrazzo or 

ceramic tile floors. The sleeve shall be connected with a floor plate. 

I. Sleeve clearance through floors, walls, partitions, and beam flanges shall be 25 mm (1 

inch) greater in diameter than external diameter of pipe. Sleeve for pipe with insulation 

shall be large enough to accommodate the insulation plus 25 mm (1 inch) in diameter. 

Interior openings shall be caulked tight with firestopping material and sealant to prevent 

the spread of fire, smoke, water and gases. 

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT SEALANTS. 

Bio-based materials shall be utilized when possible. 

 

2.13 TOOLS AND LUBRICANTS 
2.14 WALL, FLOOR AND CEILING PLATES 
2.15 ASBESTOS 

A. Materials containing asbestos are not permitted. 

PART 3 - EXECUTION 
3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING 

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

coordinated with the work of all trades. Piping, sleeves, inserts, hangers, and equipment 

shall be located clear of windows, doors, openings, light outlets, and other services and 

utilities. Equipment layout drawings shall be prepared to coordinate proper location and 

personnel access of all facilities. The drawings shall be submitted for review. 

B. Manufacturer's published recommendations shall be followed for installation methods not 

otherwise specified. 

C. Operating Personnel Access and Observation Provisions: All equipment and systems 

shall be arranged to provide clear view and easy access, without use of portable ladders, 

for maintenance, testing and operation of all devices including, but not limited to: all 

equipment items, valves, backflow preventers, filters, strainers, transmitters, sensors, 

meters and control devices. All gages and indicators shall be clearly visible by personnel 
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standing on the floor or on permanent platforms. Maintenance and operating space and 

access provisions that are shown on the drawings shall not be changed nor reduced. 

D. Structural systems necessary for pipe and equipment support shall be coordinated to 

permit proper installation. 

E. Location of pipe sleeves, trenches and chases shall be accurately coordinated with 

equipment and piping locations. 

F. Cutting Holes: 

1. Holes shall be located to avoid interference with structural members such as beams or 

grade beams. Holes shall be laid out in advance and drilling done only after approval 

by COR. If the Contractor considers it necessary to drill through structural members, 

this matter shall be referred to COR for approval. 

2. Waterproof membrane shall not be penetrated. Pipe floor penetration block outs shall 

be provided outside the extents of the waterproof membrane. 

3. Holes through concrete and masonry shall be cut by rotary core drill. Pneumatic 

hammer, impact electric, and hand or manual hammer type drill will not be allowed, 

except as permitted by COR where working area space is limited. 

G. Interconnection of Pneumatic Instrumentation and Controls: Generally, pneumatic 

interconnections are not shown but must be provided. 

H. Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, 

and other service are not shown but must be provided. 

I. Protection and Cleaning: 

1. Equipment and materials shall be carefully handled, properly stored, and adequately 

protected to prevent damage before and during installation, in accordance with the 

manufacturer's recommendations and as approved by the COR. Damaged or defective 

items in the opinion of the COR, shall be replaced at no additional cost or time to the 

Government. 

2. Protect all finished parts of equipment, such as shafts and bearings where accessible, 

from rust prior to operation by means of protective grease coating and wrapping. 

Close pipe openings with caps or plugs during installation. Pipe openings, equipment, 

and plumbing fixtures shall be tightly covered against dirt or mechanical injury. At 

completion of all work thoroughly clean fixtures, exposed materials and equipment. 
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J. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000 psig) 

minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE, shall be used 

for all pad or floor mounted equipment. 

K. Gages, thermometers, valves and other devices shall be installed with due regard for ease 

in reading or operating and maintaining said devices. Thermometers and gages shall be 

located and positioned to be easily read by operator or staff standing on floor or walkway 

provided. Servicing shall not require dismantling adjacent equipment or pipe work. 

L. Interconnection of Electrical Instrumentation and Controls: Electrical interconnection is 

generally not shown but shall be provided. This includes interconnections of sensors, 

transmitters, transducers, control devices, control and instrumentation panels, alarms, 

instruments and computer workstations. Comply with NFPA 70. 

M. Many plumbing systems interface with the HVAC control system. See the HVAC control 

points list and Section 23 09 23, DIRECT DIGITAL CONTROL SYSTEM FOR HVAC. 

N. Work in Existing Building: 

O. Work in Animal Research Areas: Seal all pipe penetrations with silicone sealant to 

prevent entrance of insects. 

P. Work in bathrooms, restrooms, housekeeping closets: All pipe penetrations behind 

escutcheons shall be sealed with plumbers putty. 

Q. N/A 

3.2 TEMPORARY PIPING AND EQUIPMENT 
3.3 RIGGING 
3.4 PIPE AND EQUIPMENT SUPPORTS 
3.5 LUBRICATION 

A. All equipment and devices requiring lubrication shall be lubricated prior to initial 

operation. All devices and equipment shall be field checked for proper lubrication. 

B. All devices and equipment shall be equipped with required lubrication fittings. A 

minimum of one liter (one quart) of oil and 0.45 kg (1 pound) of grease of manufacturer's 

recommended grade and type for each different application shall be provided. All 

materials shall be delivered to COR in unopened containers that are properly identified as 

to application. 
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C. A separate grease gun with attachments for applicable fittings shall be provided for each 

type of grease applied. 

D. All lubrication points shall be accessible without disassembling equipment, except to 

remove access plates. 

E. All lubrication points shall be extended to one side of the equipment. 

3.6 PLUMBING SYSTEMS DEMOLITION 
3.7 CLEANING AND PAINTING 
3.8 IDENTIFICATION SIGNS 
3.9 STARTUP AND TEMPORARY OPERATION 
3.10 OPERATING AND PERFORMANCE TESTS 
3.11 OPERATION AND MAINTENANCE MANUALS 

- - - E N D - - - 
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