Division 15 - Mechanical

Plumbing Appendix I

REPETITIVE DEFICIENCIES
1.
Shop drawings not submitted.

2.
Pipe sleeves omitted, of improper size, in wrong location, or incorrect type.

3.
¼ bends and short turn 90 degrees used in positions other than horizontal to vertical.

4.
Hush valves not anchored to prevent movement.

5.
Cleanout plugs of cast iron instead of brass in cast iron soil pipe.

6.
The feet for chair carriers not bolted to the floor.

7.
The water and drain pipes from the wall to the fixture are not completely chrome-plated.

8.
Records not made of disinfection of water system.

9.
Open ends of pipes not closed during idle periods to prevent the entrance of dirt, water, birds, 


rabbits, papers, etc.

10.
The following provisions of the Safety Manual, EM 385-1-1, overlooked:

a.
Power tools not grounded.

b.
Acetylene and oxygen cylinders not secured in an upright position.

Appendix A

1.
Layout drawings not submitted by the contractor as specified.

2.
Pipe sleeves omitted, of improper size, in wrong location, or incorrect type.

3.
1/4 bends and short turn 900 elbows used in positions other than horizontal to vertical.

4.
Sanitary tees used for vertical to horizontal position.

5.
Water closets not waterproofed by proper flashing9
6.
Waterproofing membrane installed directly into the drain or sleeve clamping device (except at shower pans) should use lead flashing shield.

7.
Flush valves not anchored to prevent movement.

8.
Cleanout plugs of cast iron; in cast iron or steel pipe should be brass.

9.
The feet for chair carriers not bolted to the floor.

10.
Wall-mounted water closets not installed with backup nuts to support the fixture from touching the wall.

11. The water and drainpipes from the wall to the fixture are not completely chrome plated.

Records not made of water system sterilization.

12. Open ends of pipes not closed during idle periods to prevent the entrance of dirt, water) birds, rabbits) papers, etc.

14.
The following provisions of the Safety Manual, EM 385-I-I, overlooked:



a.  15.C.03.   Power tools not grounded.


b.  21.D.13.  Acetylene and oxygen cylinders not secured in an upright position.

15.
Cast iron hubless pipe used underground.

16.
Smoke or peppermint test not performed on plumbing waste and vent system.

17.
Joints formed where fixtures come in contact with walls that are not sealed.

18.
18.
Shower pan is not tested after the tile floor 18 installed.

19.
Plumbing operational tests are hot conducted.

20.
Pipe cleanouts are not located In accordance with the plumbing code.

21.
Vent pipe shall terminate at least 6 inches above the roof.

22.  
System pressure exceeds the recommended pressure for plumbing fixtures.

23.
Water hammer arresters are undersized or improperly located.

24.
A multiflame torch is not used for 2-1/2" copper pipe size and larger.

25.

A drain is omitted on the water service line inside the building.

26.

Bushings are used to make changes in pipe sizes in lieu of reducing fittings.

27.

Allowance should be made for expansion of hot water pipe.

28.
Solder joints on hot water must be made with 95/5 solder.

Air Distribution

REPETITIVE DEFICIENCIES

1. Ductwork installed does not comply with SMACNA specified in contract and contract plan and detail requirements.

2. Ductwork installation conflicts with structural, lighting, and other trades.

3. Ductwork square elbows installed in lieu of specified long radius elbows.

4. Turning vanes not installed in square ductwork elbows.

5. Air deflectors not provided in branch take-off connections and connections to supply outlets.

6. Control system installed does not provide the sequence of operation specified in the contract plans or specs. Control system performance needs to be field validated for conformance to the plan and spec requirements.

7. Air distribution system not balanced to provide specified air quantities.

8. Parallel blade dampers installed where opposed blade dampers are required for air flow modulation.

9. Duct insulation not installed continuously through sleeves or prepared openings.

10. Shop drawings not carefully checked for plan and spec conformance.

11. Contractor equipment received on site not checked against approved shop drawings for conformance.

12. Contractor equipment installed before shop drawings are approved.

13. Fire dampers installed without approved breakaway connections.

14. Required fire dampers are not shown on contract plan drawings.

15. Equipment such as strainers, dirt legs, air filters, and valves not installed in a manner to be readily accessible for servicing and maintenance.

16. Flexible apparatus connections not provided or improperly installed between ductwork and air moving equipment permitting vibration to be transmitted throughout the system.

17. Air balancers not certified by AABC or NEBE as required by contract.

18. Air balancers not sound certified as required by contract.

19. Mechanical equipment room too small to properly contain and maintain the equipment required.  Such a design deficiency should be investigated and corrected during design review.

20. Shop drawings not carefully checked for compliance with specifica​tions and equipment not checked against approved shop drawings.

Duct support straps secured to joists with "friction" wraps.

21. Duct support straps not secured with at least three sheet metal screws.

22. Air deflectors not provided in branch take-off connections and connections to supply outlets.

23. Systems not balanced to produce required air quantities.

24. Low pressure ductwork not sealed or leak tested per contract requirements.

25. Ductwork access doors not provided as specified.

26. Ductwork access doors not sized in accordance with contract (minimum 15” x 18” or as large as practicable).

27. Items such as flanges, valves, and piping are foreign made and do not meet contract Buy American  Act.

28. Ductwork transitions exceed maximum SMACNA requirements of 22 1 / 2½ diverging and 30½ converging angles.

29. Volume dampers not installed where specified or required for balancing.

30. Ductwork flexible runouts exceed the following requirements:

31. Maximum spec requirement of 10' length

32. SMACNA requirement (paragraph 3.23) for "minimum length of flexible duct to be used”

33. Note that the most restrictive of a and b above is to be required by contract.

34. Ductwork leak test to be provided as required by contract.

35. Equipment not stored on job site per specification requirements.

36. Welder certification and weld identification to be provided and checked per specifica​tion.

37. Ductwork and piping standoff brackets to be provided per specification to allow specified insulation thickness.

Heating

REPETITIVE DEFICIENCIES

1. Heating equipment such as boilers and gas fired furnaces not derated for altitude when utilized above 2,000' elevation.

1. Air vents not installed at piping high points.

2. Unions or flanges not installed at maintainable equipment for servicing.

3. C-clamps not provided with retaining straps or properly torqued.

4. Pipe insulation shields to meet all the following requirements:

a. Minimum 12” long

b. Minimum180½

c. Minimum 18 gage

5. Pipe insulation not installed continuously through hangers and sleeves.

6. Pressure vessels do not bear ASME label.

7. Improper types and inadequate number of pipe hangers provided.  Installation to be checked against 
spacing and sizing table in MSS SP-58 & 69.

8. Pipe sleeves not installed through building walls, floors, ceilings, and roofs or wrong size installed.

9. Piping not properly tested or cleaned prior to operation.

10. Shutoff valve located at wrong side of union or flange at coil connections.

11. Gate valves used for balancing.

12. The following safety devices need to be field validated on boilers:

a. Low water

b. High temperature

c. Flame failure

d. Flow switch

e. Alarm bell

13. Boiler low water alarm needs to be Underwriters Lab (UL) approved type.

14. Boiler relief valve needs to be rated for boiler capacity.

15. Boiler relief piping to be piped full size to drain or safe place.

16. Check valves to be validated for proper direction.

17. Pumps to be checked for proper rotation.

18. Balancing valves not installed per plans and specs.

19. Pressure and temperature gauges not installed per plans and specs or as needed.

20. Piping not supported within 1 foot of change of direction.

21. Welders working without prior testing and certification.

22. Welding identification symbols not provided at welds.

23. Pipe ends not covered when pipe is not being worked on to prevent entrance of dirt, debris, insects and rodents.

24. Air vents not installed at high points and drains not installed at low points in a forced hot water heating system.

25. Pipe insulation not installed continuously through hangers and sleeves.

26. Water systems improperly balanced creating flows higher or lower than required.

27. Piping pitched in wrong direction.

28. Controls do not provide required sequence of operation.

29. No means provided to take up piping expansion and contraction.

30. Welders not wearing helmet, and shields not provided where welding is in progress.

31. Grinding or cutting machine operators not wearing eye goggles.

32. Gas cylinders not tied down properly.

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




1.
Construction and installation does not comply with all applicable 
X

X


codes.  These are listed as “applicable specifications” which form 


a part of the contract specifications.

2.
Shop drawings are not available to show method of support

X
X


nor installation details.  Drawings include pipe, sleeve layout, 


piping arrangement, ductwork layout, and equipment location.

  3.
Sleeves are not fitted into place at the time of construction. 
X
X              X



Equipment, ductwork, and piping do not fit into the space allotted


and do not allow adequate and acceptable clearances for entry,


servicing, and maintenance.

4.
Floor-mounted equipment, unless otherwise indicated, is not set
X
X
X
on a 6 - inch thick concrete housekeeping pad and doweled


into place.

  5.
Compressor units are not mounted on all welded structural steel
X

X



or cast iron base complete with vibration isolators conforming to


published load rating data.

  6.
All-metallic bellows and woven-wire type flexible vibration
X
X
X


dampening connections are not installed on suction and hot gas 


lines when field connections are made to the compressor. 


Must be installed parallel or perpendicular to crankshaft.

7.
Copper tubing for refrigerant lines:


a.
Tubing not refrigerant type.
X
X  
X



b.
Ends not sealed while stored.
X

X

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




  8.
Refrigerant lines passing through roof installed in pitch pockets 

X
X


in lieu of flashing sleeves and counter flashing.

  9.
Sight glass not installed immediately upstream of the thermal 
X
X
X


expansion valve when field piped into liquid refrigerant line.

  10.
Proper filter-drier configuration containing 3-valves and a by-pass 
 X

X


are not installed in the liquid refrigerant line.

  11.
Liquid refrigerant receiver not equipped with proper safety 
X

X



valve(s) and liquid level indicator.  Also, receiver not always 


protected from direct rays of the sun when located "out-of-doors."

  12.
Stop valves in refrigerant lines are not installed on each piece of 
X

X


equipment such as compressors, receivers1 and other similar


items, and at any other points requiring maintenance, isolation, 


harging, or sectionalizing purposes.

  13.
Cooling towers are not oriented properly and sumps are not of 
X

X


sufficient height so as to avoid possibility of vortexing.

  14.
Underground condenser water steel piping not coated and 
X
X
X


wrapped to protect against corrosion.

  15.
Pumps are not provided with a manual air vent at the high point 
X
X
X


of casing and a drain plug at the low point of casing. When 


insulated for chilled water, access is not provided to them

  16.
Vibration-isolation supports or mountings are not provided when
X
X
 X 


specified for air handling units, fans, pumps, and other items of


equipment The vibration-isolation units provided are not 




standard catalog products with published load ratings.

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




17.
Piping to equipment having resilient supports is not provided 
X

X


with flexible connection.

  18.
All piping low points are not provided with drains and high points
X
X
X


are not provided with air-vents with gage cocks in water lines.

19.
Cut pipe does not have all burrs removed.

X
X

20.
Pipe is incorrectly stored in contact with the ground.


X

21.
Dielectric connections are not provided between dissimilar
X

X

metal pipe.

22.
Vertical pipe is not supported at the contract specified intervals.
X
X
X

  23.
Pipe connections to equipment or items requiring maintenance 
X

X


are not provided with union or flanged type connections.  Items


normally requiring maintenance are coils, pumps, control valves, 


and other similar items.

  24.
Isolation gate valves in water lines not installed on end of each 
X
X
X


piece of equipment such as pumps, heaters, coils, and other 


similar items at the mid-point of all looped mains; and at 


any other points indicated or required for draining, isolation, 


or sectionalizing purposes.

25.
Valves:


a.   Stems not installed with a horizontal orientation or above.

X
X


b.   Gate valves installed in lieu of Globe valves in by-pass

X
X


      lines.

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




  26.
Each valve, except check valves, is not identified with a brass or 
X

X


aluminum tag at least 1-3/8" inches in diameter, correctly 


stamped to explain the valve function, and with a number for 


identification.

   27.
Water seals constructed of two tees and two 90' elbows are not
X
X
X


installed on the condensate drain from each air handling unit 


that contains a cooling coil. The depth of each seal should be 


equivalent to the total static pressure rating of the unit it serves.

  28.
Pipe 4 inches and larger is installed with a clevis type hanger 
X

X


in lieu of the required roller hanger.

29.
Pipe hanger rod diameters are not in conformance with MSS SP-69.

X
X

30.
Beam damps are not the approved type, particularly in the use 
X
X
X


of the unapproved type "C" clamps.

  31.
Pipe saddles and shields are not a minimum length of 12 inches 

X
X


and having dimensions as specified in MSS SP-9.

  32.
Pipe sleeves through waterproof membranes or wet areas are not 
X

X


the proper material or type.

   33.
Pipe passing through roofs are installed in pitch pockets in lieu 
X
X
X


of flashing sleeves and counter flashing.

  34.
Pipe passing through fire walls, fire partitions, and floors are 
X

X


not provided with fire seals behind the escutcheon or back-up 


material

  35.
Thermometers are not installed in ducts or piping where indicated 
           X
X
    X


or specified and installed so as to be easily read from the 


operating floor.

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




  36.
Thermometers should be installed specifically on chilled water 
X
X
X


lines entering and leaving the chiller, chilled water lines on the 


controlled side of each air-handling unit control valve, supply 


and return air ducts to and from each air-handling unit, and at 


the sensing element on each automatic temperature or humidity-


control device where a thermometer is not an integral part thereof.

   37.
Thermometers in ducts are not provided with elements or thermal
X
X
X


elements with capillaries not less than 20 feet long and, in pipe, 


are not provided with the immersion-type sensing element

  38.
Contractor is not providing the services of a factory-trained 


X


representative for the specified number of days to charge,


test, and start up the liquid chilling age units and other large 


items of equipment when required by the contract.

  39.
Specific documentation is not available concerning the pressure 
X

X



and evacuation tests performed on field piped refrigeration units.

  40.
Contractor is not providing services of a qualified representative 


X


to instruct Government personnel in the proper operation and 


maintenance of equipment.

   41.
Tests:


a.  Proposed test procedures are not submitted for approval
X

X


     prior to testing.


b.  Adequate documented records are not available nor


X


     conducive to indicate that performance and capacity tests


     have been satisfactorily completed.


c.  Air and water balance data taken during testing is


X



     not provided.

Air Conditioning

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

AIR CONDITIONING

Lax Enforcement Policy





Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed





42.
Operating and maintenance instructions:


a.  Bound instructions with a hard cover is not furnished in
X

X

     the required number of sets as specified.



b.  Documentation is not available to indicate that field
X

X



     instructions were given, or who gave the instructions,


     or who attended.


c.  Framed operating instructions are not furnished.
X

X



d.  An integrated wiring diagram is not furnished.
X

X


e.  Framed control diagrams are not provided.
X

X


Mechanical Insulation

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

THERMAL INSULATION FOR

Lax Enforcement Policy



MECHANICAL SYSTEMS

Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




   1.
Display Samples:


a. Display samples for pipe and duct insulation are not 
X

X


    submitted for approval.


b. Display sample does not include samples for each type of 
X

X



  insulation to be used; i.e., hot piping, cold piping, unicellular 



  plastic, etc.


c.  Display samples are not properly made up using the 
X

X



  required and approved materials and methods.


d.  Display samples are not stenciled showing the type of insulation, 
X

X



  adhesives, and vapor barrier coatings utilized.


e.  Display samples are not complete; particularly in regard to 


X


     hanger-insert shields requirement.


f.  Display samples are not protected and kept on the job for the 


X


    entire construction period.

2.
Materials differing from the approved transmittals are 
X
X
X


used in the work.

3.
Insulation thickness on steam piping greater than 15 Psig and other 
X

X


Media Greater than 150'F does not conform to increased thickness 


requirements.

4.
Correct thickness of duct insulation is not used, particularly in 
X
X
X


equipment rooms and when ducts are exposed to the weather where 


2-inch thick insulation is required for both.

  5.
Staples and seams on chilled water piping, domestic cold water 
X
X
X


piping, and air conditioning duct insulation are not coated with 


vapor barrier coating.

Mechanical Insulation

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

THERMAL INSULATION FOR

Lax Enforcement Policy



MECHANICAL SYSTEMS

Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




6.
Vapor barrier coating is misused as adhesives and vice versa.

X
X

7.
Vapor barrier coatings do not have the specified film thickness.
X
X
X

8.
Vapor Barrier Jacket on duct insulation is not sealed properly at laps 
X

X


and penetrations.

  9.
Vapor Barrier is not continuous thru sleeves on chilled water pipe 
X
X
X


insulation and Air Conditioning Duct Insulation.

  10.
Ends of pipe insulation occurring at fittings, valves, flanges, and 
X

X


long straight runs of pipe at 15 foot intervals are not sealed to the 


pipe with vapor barrier coating on chilled water piping and domestic 


cold water.

  11.
Pipe insulation is not continuous through hangers. This particularly 
X

X


occurs on interior horizontal runs of roof drains.

  12.
Pipe Insulation Protective shields are not 180' and do not conform to 
X
X
X


the minimum dimensions of length and thickness specified in 


MSS SP-69.  Shields are not provided at all pipe supports.

  13.
High density insulation inserts are not installed at pipe supports and 
X
X
X


shields on pipe 2-inch and larger.

  14.
Insulation inserts are shorter in length than is required to be used in 
X

X


conjunction with the accompanying protective shields.

  15.
Insulation inserts do not cover bottom half of pipe with a full 180' Arc.      X

X
    X

  16.
Fittings, valves, and flanges on piping are not insulated as specified
          X 
X
    X


by contract requirements.

Mechanical Insulation

REPETITIVE DEFICIENCY LIST


Primary Cause of Deficiency

THERMAL INSULATION FOR

Lax Enforcement Policy



MECHANICAL SYSTEMS

Initial inspection

Not Thorough



Construction Deficiencies

Preparatory Inspection

Not Detailed




17.
Fittings:


a.          Elbows are mitered on 45' in lieu of the 3 segments.
X
X
X


b.
Sections of insulation joined at fittings (such as tees) are not 
X
X
X


    
covered with glass cloth or tape at the juncture and do not 



overlap the adjoining insulation jacket by 2 inches when a 



vapor barrier jacket is field applied.

c.
Blanket type insulation is used on fittings when PVC covers 


X



are not used.

  18.
Duct sleeves and prepared openings with a 1-inch clearance allowance 
X
X
X


for insulation is not provided in walls, floors, and ceilings as required 


by contract specifications.

19.
Duct insulation is not continuous through sleeves and prepared 

X
X


openings.

20.
Mechanical fasteners (stick pins) are not correctly
X
X
X

spaced on insulated duct.

  21.
Termination of air conditioning duct insulation at equipment, 
X
X
X


fire dampers, and flexible connections are not properly sealed and 


finished with two coats of vapor barrier coating and glass cloth 


embedded between coats as required by specifications.

  22.
Unicellular plastic insulation (Armflex) erroneously used on pipe 
X

X


other than terminal runouts on interior of the building.

  23.
Unicellular plastic insulation is used for applications in excess of 
X
X
X


18O°F for ducts and 2OO°F on pipe.

Piping System

REPETITIVE DIFIICENCIES

Mechanical Piping and Support Systems except Sprinkler Piping

Drawings are not available showing the method of attaching, hanging, and anchoring pipe to the structural building frame.

1. Drawings showing sleeve layout and sizes are not available.

3.
Shop drawings are not available showing load data for vibration isolation units.

4.
Cut pipes did not have burrs removed.

5.
Pipe hanger rod diameters not in conformance with MSS SP-69.

6.
Beam clamps not an approved type, particularly in the use of "C" clamps.

7.
Pipe saddles and shields not a minimum length of 12" and having other dimensions as specified in MSS SP-69.

8.
Vertical pipes not supported at the intervals specified.

9.
Pipe stored in contact with the ground.

10.
Pipe sleeves through waterproofing membranes or wet areas not the proper material or type.


SETTING BED THICKNESS FOR FLOOR TILE IS EITHER LESS

THAN 3/4-inch OR MORE THAN 1 1/4-inch MAXIMUM THICKNESS causing popout of tile under load or shrinkage cracks through setting bed.

SETTING BED INSTALLED OVER WATERPROOFING MEMBRANE IS NOT REINFORCED WITH WIRE MESH AS REQUIRED, resulting in the setting bed  "floating" off the membrane and breaking up in pieces.

CONTROL JOINTS, CLEANING, AND PROTECTION:


AT JOINTS IN FOUNDATION OR CHANGE IN BACKING MATERIALS, A CONTROL JOINT IS NOT PROVIDED COMPLETELY THROUGH THE TILE SYSTEM, resulting in reflection cracking of the tile system and popout of individual tiles.


TRAFFIC ON FLOORS BEFORE SPECIFIED TIME, resulting in damage to tile before it has adequate time to support loads.


ACID SOLUTION USED TO CLEAN GLAZED TILE, resulting in destruction of the glazed surface.

