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ARCHITECTURAL NOTES
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CHLORINATION BLDG FLOOR PLAN (ROSECREST SITE)
SCALE: 1/2" = 1'-0"  (22X34)   1/4" = 1'-0" (11X17)
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CONCRETE CRACK REPAIR
NTS
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EXTRA REINF. AT PIPE PENETRATIONS
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lext
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DEFORMED BARS IN TENSION IN CONCRETE
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PIPE CONDUIT AT FOOTING
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CONCRETE LAP/DEVELOPMENT SCHEDULE
NTS

A. ALL TABULATED VALUES ARE IN UNITS OF INCHES U.N.O.

B. AT CONTRACTOR'S OPTION, MECHANICAL SPLICE COUPLERS PER G.S.N. MAY BE USED IN LIEU OF LAP SPLICES

C. SEE G.S.N. FOR ACTUAL CONCRETE SPECIFICATIONS AND MIN. CLR. COVER / CLR. SPACING REQUIREMENTS

D. SCHEDULED VALUES ARE BASED ON CLASS "B" TENSION LAP SPLICES U.N.O., NORMAL WT. CONCRETE, AND UNCOATED
GRADE 60 REINF.  FOR OTHER CONDITIONS NOTED BELOW, MODIFY TABULATED VALUES AS INDICATED:

E. E.1   FOR DEVELOPMENT LENGTH AND CLASS "A" LAP SPLICES, WHERE SPECIFICALLY NOTED ON PLANS OR DETAILS,
DIVIDE TABULATED VALUES BY 1. 3. CLASS "A" SPLICES SHALL BE LOCATED SUCH THAT NO MORE THAN 1/2 OF THE
TOTAL REINF. IS LAPPED WITHIN THE REQUIRED LAP LENGTH

     E.2 FOR LIGHTWEIGHT CONCRETE, MULTIPLY TABULATED VALUES BY 1. 3
     E.3   FOR EPOXY COATED REBAR, MULTIPLY TABULATED VALUES BY 1. 5
     E.4   FOR GRADE 75 REINF., MULTIPLY TABULATED VALUES BY 1. 25

F. LCE = COMPRESSION EMBEDMENT LENGTH
    LCS = COMPRESSION LAP SPLICE LENGTH
    LTE = TENSION EMBEDMENT LENGTH
    LTS = TENSION LAP SPLICE LENGTH

G. "TOP" BARS ARE HORIZONTAL BARS PLACED SUCH THAT MORE THAN 12 IN. OF FRESH CONCRETE IS CAST BELOW BAR.
ALL BARS THAT ARE NOT "TOP" BARS ARE "OTHER" BARS UNLESS NOTED OTHERWISE ALL HOOKS SHALL EXTEND TO THE
FAR FACE (LESS 2" COVER)

TOP BARS ARE HORIZ. BARS PLACED SUCH THAT MORE THAN 12" OF FRESH CONCRETE IS CAST IN MEMBER
BELOW SPLICE

WHERE BARS OF UNEQUAL SIZE LAP ONE ANOTHER, USE TABULATED LAP LENGTH FOR SMALLER BAR
U.N.O.

LAP SPLICE LENGTH PER SCHEDULE

CLEAR DISTANCE BETWEEN ADJACENT BARS OR SPLICES TO BE USED IN DETERMINING APPLICABLE LAP
LENGTH FROM SCHEDULE

OPTIONAL OFFSET. SEE STANDARD REBAR BEND DETAILS FOR OFFSET REQUIREMENTS

FOR NON-CONTACT LAP SPLICES, MIN. CLEAR DISTANCE BETWEEN SPLICED BARS SHALL BE PER GENERAL
STRUCTURAL NOTES. MAX. CLEAR DISTANCE SHALL BE 1/5 THE TABULATED LAP LENGTH OR (6"- "DB"),
WHICHEVER IS LESS, WHERE "DB" = BAR DIA.
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GROUT AND MORTAR SECTION 
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Sunrise Engineering, Inc., Standard Specifications for Construction Grout and Mortar 
This Specification revised May 11, 2009 Page 1 of 3 

03600.1  DESCRIPTION 

 
This section covers furnishing materials and placing Portland cement grout, epoxy grout, and 
mortar for finishing concrete surfaces, leveling beds for structural steel plates, sealing joints 
between piping and structures, and sealing joints between construction components. 

 
03600.1.1 RELATED WORK 
 

Section 03100 - Concrete Forming Finishing, and Curing 
Section 03300 - Concrete Structures and Slabwork 
Section 04100 - Brick Masonry 
Section 04810 – Unit Masonry Assemblies 

 
03600.1.2 SUBMITTALS 
 

Provide description of mix components, which indicates proportions to be used, environmental 
conditions expected and ad mixture limitations.  Indicate type, grade and class of materials which 
suit the requirements in accordance with Section 01300.  Manufacturer's data shall be provided to 
the Engineer for all materials. 

 
03600.1.3 DEFINITIONS 
 

Not used 
 
03600.2  MATERIALS 

 
03600.2.1 PORTLAND CEMENT 
 

Shall meet ASTM C-150, natural color, Type II (normal) or Type IIA (air entraining). 
 
03600.2.2 HYDRATED LIME 
 

Shall meet ASTM C-207, Type S. 
 
03600.2.3 WATER 
 

Shall be potable, or water which meets the requirements of AASHTO T-26. 
 
03600.2.4 GROUT AGGREGATE 
 

Shall be fine aggregate (generally masonry type sand), which meets the requirements of Section 
03050 with a maximum particle size specified therein or on the DRAWINGS. 

 
03600.2.5 PORTLAND CEMENT GROUT 
 

Shall be one part Portland Cement to one part grout aggregate proportioned by volume.  Mix for 5 
minutes with sufficient water to achieve the consistency of thick cream.  Minimum Compressive 
Strength - ASTM C-109, 2800 psi in 28 days. 

 
03600.2.6 SHRINKAGE RESISTANT GROUT 
 

Shall be a pre-mixed, non-metallic, non-corrosive, non-staining product containing selected silica 
sands, Portland Cement, shrinkage compensating agents, plasticizing and water reducing agents.   



GROUT AND MORTAR SECTION 

 03600 

  

Sunrise Engineering, Inc., Standard Specifications for Construction Grout and Mortar 
This Specification revised May 11, 2009 Page 2 of 3 

Minimum Compressive Strength - ASTM C-109, 6500 psi in 28 days.  Maximum Shrinkage - 
ASTM C-827 and ASTM C-157, shall not exceed 0.5 per cent. 

 
03600.2.7 EPOXY ADHESIVE GROUT 
 

Shall be two component material suitable for use on dry or damp surfaces and shall comply with 
ASTM C-881.  Minimum Pot Life shall be 5 minutes at 70 F.  Minimum Tensile strength - ASTM 
D-638, 5000 psi in 14 days.  Minimum Tensile Elongation - ASTM D-638, 2 per cent.  Minimum 
Compressive Strength - ASTM D-695, 6500 psi in 24 hours at 70 F, 12,500 psi in 28 days at 70 F. 
Maximum Water Absorption - ASTM D-570, 1 percent. Minimum Bond Strength shall be: in 
Direct Shear - 400 psi; in Direct Tension - 250 psi; in Beam Break - 800 psi. 

 
03600.2.8 MORTAR 
 

Shall be a mixture of grout aggregate, all of which passes the No. 4 sieve size, Portland Cement, 
hydrated lime, and water blended to form a plastic putty meeting the requirements of ASTM C-
270.  Mortars for brick or concrete block masonry construction shall be Type S or M, mixed in the 
proportions indicated in the table shown below and manufactured in accordance with the Uniform 
Building Code.  Type S mortar shall be used in masonry sections above grade and not subject to 
water submergence.  Type M mortar shall be used in locations below grade and/or where water 
contact potential is high.   

 
MORTAR MIXING PROPORTIONS (by volume) 

 
Mortar Portland Cement Hydrated Lime Clean Sand 

Type “S” 
Type “M” 

1 
1 

½ 
0 

4½ 
2½ 

 
03600.3  CONSTRUCTION REQUIREMENTS 

 
The Contractor shall prepare and install grout and mortar materials in accordance with these 
Specifications.  The materials shall be mixed in clean containers, which will not allow 
contamination from deleterious materials.  After mixing, the Contractor shall immediately install 
the grout or mortar.  Grout or mortar left unused one hour after mixing shall be discarded. 

 
03600.4  METHOD OF MEASUREMENT 
 
03600.4.1 NO MEASUREMENT 
 

Grout for leveling of structural components, sealing joints and gaps, finishing concrete surfaces, 
and filling masonry cells for structures shall not be measured separately for payment. 

 
Mortar used for installing brick or concrete masonry units, or for finishing concrete surfaces, shall 
not be measured separately for payment. 

 
03600.4.2 SEPARATE MEASUREMENT 
 

Grout installed under pressure for filling voids and pockets under footings and supporting sections 
and for sealing ground water movement shall be measured by the cubic foot of grout injected in 
place. 

 



GROUT AND MORTAR SECTION 

 03600 

  

Sunrise Engineering, Inc., Standard Specifications for Construction Grout and Mortar 
This Specification revised May 11, 2009 Page 3 of 3 

03600.5  BASIS OF PAYMENT 
 

The accepted quantities shall be paid for at the contract unit price for: 
 

PAY ITEM UNIT 
Grout (Description) Cubic Foot 
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Sunrise Engineering, Inc., Standard Specifications for Construction Brick Masonry 
This Specification Revised August 28, 2002 Page 1 of 6 

04100.1  DESCRIPTION 
 

Includes furnishing materials, anchorage, accessories and labor required to construct walls and 
structural features of buildings. 

 
04100.1.1 RELATED WORK 
 

Section 03600 - Grout and Mortar 
 
04100.1.2 SUBMITTALS 
 
04100.1.2.1 DRAWINGS - When called for in these Specifications, the Contractor shall furnish drawings of 

general construction of forms, jointing, location of ties and other items affecting visibility.  Where 
special shapes of brick units, or pre-cast concrete units are shown on the Drawings, the Contractor 
shall furnish drawings and detail descriptions of these units for approval by the Engineer. 

 
04100.1.2.2 MANUFACTURER’S INFORMATION - Submit name of manufacturer, type, size, grade and 

color samples of brick units for selection by the Engineer.  
 
04100.1.3 DEFINITIONS 
 

Facing Brick - brick specifically manufactured and  finished for exposure in exterior and/or visible 
wall surfaces. 

 
Building Brick - Some times referred to as ”common” brick and specifically designed for use as 
interior units in  structural wall components without exposure. 

 
Flashing - Sheet metal or plastic placed in brick walls to deflect surface water accumulation onto 
or away from joints with other structural components such as roof surfaces, foundations, etc. 

 
Weep Holes - openings fabricated into the bottom of brick walls to allow  drainage of any moisture 
accumulation inside the wall interior. 

 
Wall Ties - metal connectors placed strategically to connect exterior brick wall veneer sections to 
interior faces or other structural components. 

 
Lintels - Steel or reinforced concrete units installed horizontally over openings in wall sections to 
support the brickwork places over the opening. 

 
04100.2  MATERIALS 

 

04100.2.1 FACING BRICK  
 

Shall be manufactured to meet the requirements of ASTM C 216.  Unless otherwise indicated on 
the drawings or in these Specifications, the Contractor shall provide Type FBS, Grade SW, with 
the color selected by the Engineer. 

 
04100.2.2 BUILDING BRICK 
 

Shall be manufactured to meet the requirements of ASTM C 62  Unless otherwise indicated on the 
drawings or in these Specifications, the Contractor shall provide Type F, Grade SW with the color 
selected by the Engineer. 

 
04100.2.3 MORTAR AND GROUT 



BRICK MASONRY SECTION 
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Sunrise Engineering, Inc., Standard Specifications for Construction Brick Masonry 
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Shall meet the requirements of Section 03600. 

 
04100.2.4 FLASHINGS 
 

Unless shown otherwise on the Drawings or in these Specifications, all material used for masonry 
flashings shall be 22 gage (minimum) galvanized steel sheet. 

 
04100.2.5 JOINT REINFORCEMENT 
 

Shall be truss type galvanized steel, with  3/16-inch side rods and No. 9 cross ties. 
 
04100.2.6 WALL TIES 
 

Shall be galvanized bent wire, 0.1875-inch (minimum), but not greater than one-half of the mortar 
joint thickness.   

 
04100.2.7 REINFORCEMENT 
 

Shall be deformed steel bars of the size shown on the Drawings meeting the requirements for 
reinforcement steel in Section 03200. 

 
04100.2.8 CONTROL JOINT FILL MATERIAL 
 

Fill material inside control joints shall be sponge rubber, 3/8-inch thick. 
 
04100.2.9 WEEP HOLES 

 
Shall be formed with  5/16-inch (minimum) PVC tubing between brick units on the bottom course. 

 
04100.3  CONSTRUCTION 

 
04100.3.1 MORTAR 
 

With the exception of lime putty, all mortar shall be mixed on the job, and no mixing off the job, 
either complete or in part, will be allowed.  Materials for the mortar mix shall be measured by 
volume.  Mortar shall be mixed in a mechanical mixer and only in such quantities as are needed for 
immediate use.  Mortar shall be mixed for at least five minutes after all materials have been added 
to the mixer.  No mortar which has been mixed for more than one hour shall be used 

 
04100.3.2 HANDLING AND STORAGE OF MASONRY UNITS 
 

All masonry units shall be transported and handled in such manner as to prevent chipping and 
breakage.  Storage piles, stacks, or bins shall be located to protect materials from heavy traffic.  
Chipped, cracked, or otherwise defective units shall not be laid in the wall where exposed to view. 

 
 
 
 
 
 
 
04100.3.3 LAYING 
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04100.3.3.1 PREPARATION – Preparations for laying shall include the following: 
 

 The foundation on which a masonry wall is to be built shall have a clean surface.  
Sandblasting shall be done if there is latent foreign material lodged in the pores of the 
foundation surface. 

 
 All sills, ledges, offsets and other projections shall be protected from spills or drops of mortar, 

and all construction by other trades shall be protected from damage which may result from the 
masonry work. 

 
 Masonry units shall be cured and dried before being used.  The surface of all brick shall be 

clean and free of dust, dirt or other foreign material before laying. 
 

 Depending on the weather and other conditions, the Contractor may be instructed to lay brick 
masonry units up either wet or dry.  Instructions in this regard will be included in the Special 
Provisions or will be given directly by the Engineer.  When instructed to lay the masonry units 
up wet, at the time of laying all brick shall have been dampened until it reaches an absorption 
rate of not over 1.4-ounces per minute as determined in accordance with ASTM C-67. 

 
 Before starting work, the mason shall measure the foundation wall and determine the joint..   

 
04100.3.3.2 CONSTRUCTION TOLERANCES - All masonry walls shall be laid in uniform and true courses, 

level and plumb.  Walls shall be plumb within plus or minus ¼-inch per 12 feet.  Walls shall be 
straight horizontally within plus or minus ¼-inch in 50 feet.  Wall thickness shall be as shown on 
the Plans with a tolerance of plus ¼-inch, minus 1/8-inch.  Variation from level coursing shall not 
exceed ¼-inch in 10 feet. 

 
04100.3.3.3 BOND PATTERN - Bond pattern for all masonry walls shall be running bond unless otherwise 

indicated on the Plans or specified herein.  No jumping of bond will be allowed.  Bond shall be 
plumb throughout. 

 
04100.3.3.4 APPLICATION OF MORTAR – Mortar shall be applied as follows: 
 

 Mortar joints shall be straight, cleaned and uniform in thickness and shall be tooled as 
indicated on the Drawings and/or as herein specified. 

 
 Joint thickness is to be ½-inch both vertical and horizontal, unless otherwise shown. 

 
 Full mortar bedding shall be used for the first course on the foundation.  Full mortar coverage 

shall be provided on the face. 
 

 Vertical head joints shall be well buttered and these joints shall be shoved tightly so that the 
mortar bonds well to both units. 

 
041003.3.5 PLACEMENT OF MASONRY – Masonry units shall be placed as follows:  
 

 Masonry units shall be laid in the wall to the desired height with joints of uniform thickness. 
 

 Units shall be leveled, plumbed and straightened \before the mortar has stiffened. 
 

 Masonry units shall be adjusted to their final position in the wall while the mortar is still soft 
and plastic enough to ensure a good bond. 
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 If the position of the unit is shifted after the mortar has stiffened, or bond is broken or cracks 
are formed, the unit shall be relayed in new mortar. 

 
 Where fresh masonry joins totally or partially set masonry, the set masonry shall be cleaned 

before layering new work. 
 
04100.3.3.6 CONSTRUCTING AND GROUTING VERTICAL CELLS – This work shall proceed as follows: 
 

 All masonry shall be laid to preserve the unobstructed vertical continuity of cells to be filled 
with reinforcement and grout. 

 
 Vertical cells to be filled shall have vertical alignment sufficient to maintain a clear, 

unobstructed continuous vertical cell measuring not less than 2 inches by 3 inches. 
 

 Walls and cross webs forming such cells to be filled shall be full bedded in mortar to prevent 
leakage of grout.  All head (or end0 joints shall be solidly filled with mortar for a distance in 
from the face of the wall or unit not less than the thickness of the longitudinal face shells. 

 
 Vertical reinforcement shall be held in position at the top and bottom and at intervals not 

exceeding 192 diameters of the reinforcement. 
 

 All vertical cells containing reinforcement shall be filled solidly with grout in lifts not 
exceeding 4 feet in height. 

 
 When the grouting is to be stopped for one hour or longer, horizontal construction joints shall 

be formed by stopping the pour of grout 1½” below the top of the uppermost unit. 
 
04100.3.4 BEAMS AND BEARING PLATES 
 

Two courses of grouted hollow masonry shall be provided below all steel bearing plates or beams 
bearing on masonry walls.  Place external bearings on each side of contact with load as required to 
properly transfer load to the masonry wall, as indicated on the plans. 

 
04100.3.5 OPENINGS 
 
04100.3.5.1 METAL DOORFRAMES - Jambs and heads of metal doorframes connected to masonry shall be 

anchored and fully grouted.  Filling of frames shall be done as each two feet of masonry is laid. 
 
04100.3.5.2 CUTOUTS - All necessary cutting of masonry units to form chases, etc., for anchorage or other 

appurtenances shall be required.  All cutting and fitting of exposed masonry units shall be done 
with a power driven carborundum or diamond disc blade saw. 

 
Where masonry is to enclose conduits, pipes, stacks, ducts, and similar items, slots, chases, 
cavities, and similar spaces shall be constructed as required, whether indicated on the plans or not. 
 No such work shall be covered until advised that work has been inspected and tested. 

 
All openings in exterior masonry for pipes, conduits, etc., shall be caulked weather tight with 
silicone rubber caulking colored to match the mortar. 

 
 
04100.3.6 COMPLETION AND CLEANUP 
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At the completion of the work, all holes or defective mortar joints on exposed masonry shall be 
pointed.  Where necessary, defective joints shall be cut out and re-pointed. After completion of the 
masonry work, all mortar drippings and other foreign substances shall be removed with a stiff 
brush.  All exposed block surfaces shall be thoroughly wetted with clean water and then be 
uniformly and thoroughly washed down with a solution of one part commercial muriatic acid 
mixed with 8 to 10 parts of clean water.  The surface shall be brushed with a stiff brush during the 
washing.  The cleaned surface shall be entirely free of streaks and stains of any kind.  All material 
liable to damage shall be protected.  Brickwork shall be washed down with clean, fresh water 
immediately after acid cleaning. 

 
04100.3.7 ANCHORS 
 

Anchorage of intersecting walls, veneer, floor and roof shall be made in accordance with the 
Uniform Building Code. 

 
04100.3.8 MASONRY FLASHING 
 

Extend flashing through veneer, turn up minimum 8-inches and bed into mortar joints of masonry; 
seal to substrate as required.  Lap end joints minimum 6-inches and seal watertight. 

 
04100.3.9 LINTELS 
 

Where steel or pre-cast concrete lintels are not scheduled, install reinforced unit masonry lintels 
over all openings as shown on the Drawings or prescribed herein.  Construct or shop fabricate 
masonry lintels of like units, using grout, filled solidly, and reinforcing to properly span opening.  
Maintain minimum 8-inches bearing on each side of opening.  Use reinforcing bars of one-piece 
lengths only.  Place and consolidate grout fill without disturbing reinforcing.  Allow lintel 
construction to reach strength before removing temporary supports. 

 
04100.3.10 CONTROL JOINTS 

 
04100.3.10.1 LOCATION - Control joints with filler shall be located as shown on the Plans or as otherwise 

specified.  Control joints, as detailed, shall be provided at all vertical masonry walls where such 
walls exceed 40 feet in length.  In long lengths of walls, joints shall be provided at least every 30 
feet or as indicated on the Plans. 
 

04100.3.10.2 INSTALLATION - Control joints shall be continuous full height of walls.  At bond beams, control 
joints shall separate masonry and grout and horizontal joint reinforcement shall not be continuous. 
 Do not continue horizontal joint reinforcing across control joints. 
 

04100.3.10.3 FILL - Install resilient control joint in continuous lengths  Heat or solvent weld butt and corner 
joints in accordance with manufacturer’s instructions.  Fill material shall be held back from 
finished surface and the remainder of the joint shall be caulked with silicone rubber compound 
with a color which matches the mortar. 

 
04100.3.11 ACCESSORIES 
 

All items as required and/or directed, including all anchors, flashings, sleeves, frames, structural 
steel, anchor bolts, miscellaneous iron and all other items required shall be set tight and caulked as 
necessary to seal any exterior joints or contact surfaces.  Do not build in organic materials. 

 
04100.3.12 CUTTING AND FITTING 
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Modify completed work for chases, pipes, conduit, sleeves, grounds and other items as required. 
Obtain approval prior to modifying any area not indicated or where appearance or strength of 
masonry work may be impaired.  Cooperate with other sections of work to provide correct size, 
shape and location. 

 
04100.3.13 PATCHING 
 

Patching of exposed masonry units shall be done at the conclusion of the general work and shall be 
done in such a manner that the patching will be indistinguishable from similar surroundings or 
adjoining work. 

 
04100.3.14 PROTECTION OF MASONRY WORK 
 

Temporary protection shall be provided for all exposed masonry corners subject to injury.  
Masonry shall be protected against rapid drying by frequently fogging and sprinkling the work 
sufficiently that walls will be visibly wet for a period of not less than 3 days. 

 
04100.3.15 COLD WEATHER CONSTRUCTION 
 

Masonry work shall be allowed to proceed in cold weather only when air temperature is 
maintained at 40° or greater and the following temperatures in masonry components are attained.  
Heat the mixing water and aggregate to a minimum of 70°F and not over 160°F.  The temperature 
of masonry units shall be at least 35°F when laid.  Provide sufficient measures to maintain masonry 
temperature above 40°F for 24-hours after laying. 

 
04100.3.16 INSULATING FILL IN WALLS 
 

Exterior walls of all buildings which have brick cells that are not filled with grout shall be filled 
with insulation.  Insulation shall be foamed-in-place insulation as specified in Division 7.  The 
cells in the brick wall shall be kept as free of mortar as possible as the masonry goes up.  The brick 
laying shall not be carried more than four feet vertically ahead of the insulation fill.  That is, the 
insulation shall be foamed in place in lifts not to exceed four feet.  Care shall be taken that no 
insulating fill gets into cells which are to be filled with grout and that no grout gets into cells that 
are to be filled with insulation. 

 
04100.4  METHOD OF MEASUREMENT 
 

Unless provided otherwise in Special Provisions, brick masonry will be measured as part of the 
building or structure listed in the Bid Schedule and no separate measurement will be made for 
brick masonry. 

 
04100.5  BASIS OF PAYMENT 
 

Separate payment will not be made for brick masonry unless provided otherwise in the Special 
Provisions. 
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04200.1  DESCRIPTION 
 

This section covers furnishing materials, fasteners, and anchoring devices, accessories, and the 
labor required to construct masonry walls and other masonry structural features of buildings. 

 
04200.1.1 RELATED WORK 
 

Section 03200 - Concrete Reinforcement 
Section 03600 - Grout and Mortar 

 
04200.1.2 SUBMITTALS 
 
04200.1.2.1 DRAWINGS - When called for in these Specifications, the Contractor shall furnish drawings of 

general construction of forms, jointing, location of ties, and other items affecting visibility.  Where 
special shapes of concrete units are shown on the Drawings, the Contractor shall furnish drawings 
and detailed descriptions of these units for approval by the Engineer. 

 
04200.1.2.2 MANUFACTURER’S INFORMATION - Submit name of manufacturer, type, size, and grade 

along with color samples of block units for selection by the Engineer. 
 
04200.1.3 DEFINITIONS 
 

Flashing - sheet metal or plastic placed in brick walls to deflect surface water accumulation onto or 
away from joints with other structural components such as roof surfaces, foundations, etc. 

 
Wall Ties - metal connectors placed strategically to connect exterior wall veneer sections to 
interior faces or other structural components. 

 
Lintels - steel or reinforced concrete units installed horizontally over openings in wall sections to 
support masonry units placed over the opening. 

 
Wythe - a single width of masonry wall units. 

 
04200.2  MATERIALS 

 

04200.2.1 CONCRETE BLOCK UNITS 
 

Shall be hollow, lightweight, Grade N, Type I units meeting the requirements of ASTM C 90. 
 
04200.2.2 MORTAR AND GROUT 
 

Shall meet the requirements of Section 03600.  When block opening sizes will allow adequate 
clearance, aggregate particle size in grout used for bond beams and vertical reinforcement may be 
increased to 1/2-inch (maximum). 

 
04200.2.3 FLASHINGS 
 

Unless otherwise shown on the Drawings or described in these Specifications, all material used for 
masonry flashings shall be 22 gauge (minimum) galvanized sheet steel. 

 
04200.2.4 JOINT REINFORCEMENT 
 

Shall be truss type galvanized steel, with 3/16-inch side rods and No. 9 cross ties. 
 



CONCRETE BLOCK MASONRY SECTION 

 04200 

  

Sunrise Engineering, Inc., Standard Specifications for Construction Concrete Block Masonry 
This Specification Revised June 5, 2009 Page 2 of 6 

04200.2.5 WALL TIES 
 

Shall be galvanized bent wire, 0.1875-inch (minimum), but not greater than one-half of the mortar 
joint thickness. 

 
04200.2.6 REINFORCEMENT 
 

Shall be of deformed steel bars of the size shown on the Drawings, meeting the requirements for 
reinforcement steel in Section 03200. 

 
04200.2.7 CONTROL JOINT FILL MATERIAL 
 

Fill material shall be fully compressible 3/8-inch thick sponge rubber, meeting the requirements of 
IAW ASTM D-1782, with a minimum resiliency recovery rate of 90% or better, or approved 
equal. 

 
04200.2.8 SEALER 
 

Shall be a penetrating sealer, such as Pre-Prime 167 manufactured by Devoe Coatings or approved 
equal. 

 
04200.3  CONSTRUCTION 

 
04200.3.1 MORTAR 
 

All mortar shall be mixed on the job and, with the exception of putty, no mixing off the job, either 
complete or in part, will be allowed.  Materials for mortar shall be measured by volume.  Mortar 
shall be mixed in a mechanical mixer and only in such quantities as are needed for immediate use.  
Mortar shall be mixed for five minutes after all materials have been placed in the mixer.  No 
mortar which has been mixed for more than one hour shall be used. 

 
04200.3.2 HANDLING AND STORAGE OF MASONRY UNITS 
 

All masonry units shall be transported and handled in such manner as to prevent chipping and 
breakage.  Storage piles, stacks, or bins shall be placed in locations where materials will be 
protected from damage.  Chipped, cracked, or otherwise defective units shall not be laid in the wall 
where defects may be exposed to view. 

 
04200.3.3 LAYING UP 
 
04200.3.3.1 PREPARATION - Preparation for laying up the masonry work shall proceed as follows: 
 

 The foundation surface on which a masonry wall is to be built shall be clean.  When residual 
material, such as dust, dirt, chips, concrete splatter, etc., is found to be present on the top 
surface of the foundation wall, the Contractor shall take appropriate measures as deemed 
necessary by the Engineer to remove such material before starting any masonry course. 

 
 All sills, ledges, offsets and other projections shall be protected from spills or drops of mortar, 

and all construction by other trades shall be protected from damage which may result from the 
masonry work. 

 
 Masonry units shall be cured and dried before being used and surface shall be clean and free 

from dust, dirt, or other foreign matter when laid in the wall.  Masonry units shall not be 
wetted before being used but shall be laid dry. 
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04200.3.3.2 CONSTRUCTION TOLERANCES - All masonry walls shall be laid in uniform and true courses 
that are level and plumb.  Walls should be plumb to within plus or minus ½-inch per 20 feet.  
Walls shall be straight horizontally to within plus or minus ¼-inch in 50 feet.  Wall thickness shall 
be as shown on the Drawings with a tolerance of ¼-inch. 

 
04200.3.3.3 BOND PATTERN - Bond pattern for all masonry walls shall be running bond unless otherwise 

indicated on the Drawings.  No jumping of bond will be allowed.  Bond shall be plumb throughout. 
 
04200.3.3.4 APPLICATION OF MORTAR – Mortar shall be applied as follows: 
 

 Full mortar bedding shall be used for the first course on the foundation. 
 

 Joint thickness is to be ½ inch both vertically and horizontally unless otherwise shown. 
 

 Full mortar coverage shall be provided on all face shells and on the webs surrounding cells to 
be filled. 

 
 Vertical head joints shall be well buttered for a thickness equal to the face shell, and these 

joints shall be shoved together tightly so that the mortar bonds well to both units. 
 

 Joints shall be solidly filled from the face of the units to the depth of the face shell. 
 

 Mortar joints shall be straight, clean and uniform in thickness and shall be tooled concave 
unless indicated otherwise on the Drawings.  However, when walls are to be coated with 
bitumen damp proofing, mortar joints shall be struck flush with masonry unit faces. 

 
04200.3.3.5 PLACEMENT OF MASONRY – Masonry units shall be placed as follows: 
 

 Before starting the actual lay-up work, masonry shall be laid dry on the foundation wall and 
bond adjusted to openings, angles and corners. 

 
 No units smaller than ½ block shall be used. 

 
 Masonry units shall be laid in the wall to the desired height with joints of uniform thickness. 

 
 Masonry units shall be adjusted to their final position in the wall, level, plumb, and straight, 

while the mortar is still soft and plastic enough to ensure a good bond. 
 

 If the position of a unit is shifted after the mortar has stiffened, or the bond is broken or cracks 
are formed, the unit shall be re-laid in fresh mortar. 

 
 If work has been stopped long enough for mortar to set, both masonry and mortar shall be 

cleaned before new work is laid up. 
 
04200.3.3.6 CONSTRUCTING AND GROUTING VERTICAL CELLS – This work shall proceed as follows: 
 

 All masonry shall be laid so as to preserve a clear, unobstructed, vertical continuity of the cells 
to be filled with grout. 
 

 The vertical opening shall measure not less than 2 inches by 3 inches. 
 

 Walls and cross webs forming such cells shall be fully bedded in mortar, to prevent leakage of 
grout.  See also subsection 04200.3.10 below.  All head (or end) joints shall be solidly filled 
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with mortar for a distance in from the face of the wall or unit not less than the thickness of the 
longitudinal face shells. 

 
 Vertical reinforcement shall be held in position at the top and bottom and at intervals not 

exceeding 192 diameters of the reinforcement material. 
 

 All vertical cells containing reinforcement shall be filled solidly with grout in individual lifts 
not to exceed 4 feet in height each. 

 
 Place and consolidate grout fill without disturbing reinforcing.  Grout lifts greater than 8-

inches shall be mechanically vibrated.  Do not consolidate by shaking the vertical bars. 
 

 Whenever grouting is to be stopped for one hour or longer, horizontal construction joints shall 
be formed by stopping the pour of grout 1½” below the top of the uppermost unit. 

 
04200.3.3.7 BEAMS AND BEARING PLATES - Two courses of grouted hollow masonry shall be provided 

below all steel bearing plates or beams bearing on masonry walls.  At bearing points fill masonry 
cores with grout a minimum of 24-inches wide from bearing point to lower support member or 
bond beam.  Place external bearings on each side of contact with load as required to properly 
transfer load to the masonry wall, as indicated on the plans. 

 
Use “H” blocks for bond beams.  Reinforce bond beams and pilasters as indicated on the 
Drawings. 

 
04200.3.4 OPENINGS 
 
04200.3.4.1 METAL DOORFRAMES - Jambs and heads of metal doorframes to be connected to masonry 

shall be anchored and fully grouted.  Filling of doorframes with grout shall be done as each two 
vertical feet of masonry are laid.  Bed anchors of metal doors and glazed frames in mortar joints.  
Fill frame voids solid with mortar.  Fill masonry cores with grout for one core from framed 
openings. 

 
04200.3.4.2 CUTOUTS - All necessary cutting of masonry units to form chases, etc., for anchorage or other 

appurtenances shall be part of the Contractor’s required work. 
 

 All cutting and fitting of exposed masonry units shall be done with a power driven 
carborundum or diamond disc blade saw. 

 
 Where masonry is to enclose conduits, pipes, stacks, ducts, and similar items, the necessary 

slots, chases, cavities, and similar spaces for these items shall be constructed as required, 
whether indicated on the plans or not. 

 
 The Contractor shall not cover such work until he has been informed that the work has been 

inspected and tested. 
 

 All openings in exterior masonry around pipes, conduits, etc., shall be caulked weather tight 
with a silicone rubber product or compound designed for this purpose. 

 
04200.3.5 LINTELS 
 

Where steel or pre-cast concrete lintels are not scheduled, install reinforced masonry unit lintels 
over openings.  Construct or shop-fabricate lintels using grout fill and reinforcing.  Maintain 8 
inches minimum bearing on each side of opening..  Door, window, and similar openings in 
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masonry walls, unless indicated or specified otherwise, shall have lintels made up of like material 
“U” block units reinforced and filled solidly with grout to properly span openings.  Do not splice 
reinforcing bars in lintels.  Allow lintels to reach full strength before removing temporary supports. 

 
04200.3.6 REINFORCING 

 
Reinforce as indicated.  Lap splices at least 40 bar diameters. 

 
04200.3.7 ANCHORS AND BRACING 
 

Supply metal anchors as shown on the Drawings for anchoring the masonry work to other 
structural members.  Provide temporary dry bracing required during erection of masonry work.  
Maintain in place until building structure provides permanent bracing. 

 
04200.3.8 MASONRY FLASHINGS 
 

Extend flashing through veneer, turn up a minimum of 8 inches, and bed into mortar joints of 
masonry or seal substrate as required.  Lap end joints 8 inches minimum and seal watertight.  Use 
the flashing manufacturer’s recommended sealant. 

 
04200.3.9 CONTROL JOINTS 
 

Control joints, with filler, shall be as shown on the Drawings or as specified herein. 
 
04200.3.9.1 LOCATION - Control joints shall be provided for all vertical masonry walls where such walls 

exceed 40 feet in length.  In longer lengths of walls, joints shall be provided at least every 30 feet 
or as indicated on the plans.  Control joints shall be continuous for the full height of walls. 

 
04200.3.9.2 FORMING - Form control joints by using a sheet, building paper type bond breaker fitted to the 

hollow contour of the block unit end.  Fill the void so created with grout.  Rake the joint at the 
exposed faces of rod and sealant. 

 
04200.3.9.3 REINFORCING - Horizontal joint reinforcing shall not cross control joints.  However, at bond 

beams, control joints shall separate masonry and grout; and steel reinforcing shall be continuous. 
 
04200.3.9.4 FILLER - Control joint fillers shall be installed in continuous lengths in accordance with the 

manufacturer’s instructions.  Fill materials shall be held below the finished surface, and the 
remainder of the joint shall be caulked with synthetic rubber. 

 
04200.3.10 ACCESSORIES 
 

Furnish and install steel or pre-cast concrete components as shown on the Drawings. 
 

Set metal door frames, fabricated metal frames, window frames, wood nailing strips, anchor bolts, 
plates and other items tight and caulk exterior joints with silicone rubber composition colored to 
match color of mortar.  Place all anchor bolts in solid grouted cores.  Build items plumb and level. 

 
04200.3.11 COMPLETION, CLEANUP AND SEALING 
 
04200.3.11.1 DEFECTIVE WORK - At the completion of the work, all defective mortar joints on exposed 

masonry shall be re-pointed.  Where necessary, defective joints shall be cut out and re-pointed. 
 
04200.3.11.2 CLEANING - Brush off excess mortar as work progresses.  Dry brush at the end each day’s work. 
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04200.3.11.3 FINAL CLEANING - After mortar is thoroughly set and cured and damaged surfaces are repaired, 
final cleaning of exposed masonry surfaces shall proceed as follows: 

 
 Dry clean to remove large particles of mortar using wood paddles and scrapers.  Use a chisel 

or wire brush if necessary. 
 

 Scrub down wall with stiff fiber brush and either a solution of ½ cup of trisodium phosphate 
and ½ cup of household detergent dissolved in 1 gallon of water, or commercial muratic acid 
mixed in 8-10 parts of clean water, or other approved masonry cleaner. 

 
 Rinse walls by washing off cleaning solution, dirt and mortar crumbs using clean, 100 percent 

soluble pressurized water. 
 
04200.3.11.4 SEALER – A penetrating sealer shall be applied to concrete block masonry surfaces as shown on 

the Drawings. 
 
04200.3.12 INSULATING FILL IN WALLS 
 

Exterior walls of all buildings having internal cells in the block and that are not filled with grout 
shall be filled with insulation.  Insulation shall be foamed-in-place insulation as specified in 
Division 7.  The cells in the block wall shall be kept as free of mortar as possible as the work goes 
up.  The brick laying shall not be carried more than four feet vertically ahead of the insulation fill.  
That is, the insulation shall be foamed in place in lifts not to exceed four feet.  Care shall be taken 
that no insulating fill gets into cells which are to be filled with grout and that no grout gets into 
cells that are to be filled with insulation. 

 
04200.4  METHOD OF MEASUREMENT  
 

Unless provided otherwise in the Special Provisions, concrete block masonry will be measured as 
part of the building or structure listed in the Bid Schedule and no separate measurement will be 
made. 

 
04200.5  BASIS OF PAYMENT 
 

Separate payment for concrete block masonry will not be made unless indicated otherwise in the 
Special Provisions. 



 

 DIVISION 5 
 

METALS
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05010.1  GENERAL 

 
This section of the Specifications covers metals and metal work required to furnish, fabricate, and 
to install the following nonexclusive list of items: 

 
 Aluminum and miscellaneous nonferrous metals 
 Anchors and anchor bolts 
 Bolts 
 Cast-iron frames and covers 
 Grating and frames 
 Ladders 
 Louvers 
 Manhole frames and covers 
 Metal roof decking 
 Miscellaneous metal items shown on the Plans or specified 
 Miscellaneous structural steel 
 Pipe handrails, pipe sleeves, inserts, and chains 
 Platforms 
 Sheet metalwork 
 Special supports, hangers, and anchors 
 Stairs and treads 
 Steel lintels 
 Supports for mechanical equipment 
 Tread plates and frames 

 
05010.1.2 RELATED WORK 
 

Not used. 
 
05010.1.3 SUBMITTALS 
 

Certified copies, in duplicate, of mill tests or reports from a recognized commercial laboratory 
shall be furnished when requested as to the chemical, tensile, and bending properties of each 
shipment of structural metal or part thereof having common properties.  All tests and analyses shall 
be made in accordance with the applicable ASTM Specification. 

 
05010.1.4 DEFINITIONS 
 

Not used. 
 
05010.2  MATERIALS 

 
05010.2.1 ALUMINUM 
 
05010.2.1.1 SHEET ALUMINUM - Except as otherwise specified or indicated on the Plans, sheet aluminum 

shall be alloy 50050H14 conforming to the requirements of ASTM B 209 and shall be not less 
than 0.025 inch in thickness. 

 
05010.2.1.2 STRUCTURAL ALUMINUM - Structural aluminum shall be 6061-T6, and extruded aluminum 

shall be 6063-T42. 
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Aluminum shapes and appurtenant materials shall conform to the requirements of ASTM B 221 
and ASTM B 308 and shall be of aluminum alloy known commercially as 6061-T6.  Materials not 
otherwise specified shall conform to the latest applicable Specifications of ASTM. 

 
05010.2.1.3 BOLTS - All bolts for bolting aluminum shall be Type 304 or 316 stainless steel of sizes indicated 

on the Plans. 
 
05010.2.2 STEEL 
 
05010.2.2.1 SHEET STEEL - Galvanized sheet iron or steel shall conform to ASTM A 525, 1.25-ounce 

coating; black steel to ASTM A 569. 
 
05010.2.2.2 STRUCTURAL STEEL – Structural steel shall be as follows: 
 

 Unless otherwise specified, structural steel shall conform to ASTM A 36. 
 

 Cast iron shall conform to ASTM A 48, Class 40B. 
 

 Galvanized structural steel or iron shall be “hot dipped” galvanized after fabrication.  Electro-
galvanizing shall not be used unless specified otherwise. 

 
 All structural steel shall be delivered free from mill scale, rust, or pitting. 

 
 Items not galvanized or protected by a shop coat of paint shall be protected from the weather 

until erection and painting. 
 
05010.2.2.3 STAINLESS STEEL - Stainless steel, unless specifically specified or indicated on the Plans 

otherwise, shall be Type 316 or Type 304, nonmagnetic. 
 
05010.2.2.4 STEEL PIPE - Steel pipe shall conform to ANSI B 36.10, Table I. 
 
05010.2.2.5 BOLTS - High tensile bolts shall conform to ASTM A 325. 
 
05010.2.2.6 OTHER ITEMS 
 

Other structural and miscellaneous metal items shall be as indicated on the Plans or as specified 
elsewhere. 

 
05010.3  CONSTRUCTION (FABRICATION) REQUIREMENTS 

 
05010.3.1 GENERAL 
 

All structural or foundry items shall be carefully fabricated to true dimensions without warp or 
twist.  Welded closures shall be neatly made; and where weld material interferes with fit or is 
unsightly in appearance, it shall be ground off smooth. 

 
05010.3.1.1 INSTALLATION - Each structural item shall be installed true to level, plumb, alignment, and 

grade with all parts bearing or fitting the structure or equipment for which it is intended accurately 
and securely.  It shall not be permitted to cock out of alignment, re-drill, reshape, or force to fit any 
fabricated item.  It is the Contractor’s responsibility to place anchor bolts or other anchoring 
devices accurately and to make any surfaces, which bear against structural items smooth and true 
to level to preclude the necessity of any springing, re-drilling, or reshaping. 
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05010.3.1.2 SPECIAL ALIGNMENT - Pipe railings, posts, and structural items needing a special alignment to 
preserve straight, level, even, smooth lines shall be rigidly supported and braced and kept braced 
until concrete, grout, or dry pack cement mortar has hardened for a period of not less than 48 
hours. 

 
05010.3.1.3 FIT - The Contractor shall be responsible for the correct fitting of all metalwork in the field.  The 

Contractor shall take all measurements necessary to properly fit its work in the field, and it shall be 
governed by and be responsible for these measurements and the proper working out of all details. 

 
05010.3.1.4 WELDING – General welding procedures are as follows (see also Subsections below): 
 

 The Contractor shall notify the Engineer at least 24 hours before starting shop or field 
welding. 

 
 A welding inspector may check the materials, the equipment, and the qualifications of the 

welders. 
 

 The inspector may use gamma ray, magnetic particle, dye penetrant, trepanning, or any other 
aid to visual inspection which it may deem necessary to be assured of the adequacy of the 
welding. 

 
 The costs of any tests and all re-tests on defective welds shall be borne by the Contractor.  

Cost in connection with qualifying welders shall also be borne by the Contractor. 
 

 The cost of tests on sound welds will be borne by the Owner. 
 

 Welders doing unsatisfactory work shall be removed or may be required to pass qualification 
tests again. 

 
05010.3.1.5 MISCELLANEOUS METALWORK - Where anchors, connections, or other details of 

miscellaneous metalwork are not definitely shown or specified, its material, size, form, attachment, 
and location shall conform to best practice. 

 
05010.3.1.6 HAZARDOUS PROJECTIONS - Sharp or hazardous projections shall be rounded off and ground 

smooth. 
 
05010.3.1.7 CHIPS AND DEBRIS - All chips and other debris lodged between contacting surfaces shall be 

removed before assembly. 
 
05010.3.2 ALUMINUM 
 
05010.3.2.1 STRUCTURAL ALUMINUM 
 

The Contractor shall furnish and install all structural aluminum items in accordance with the Plans 
and as specified.  It shall provide all supplementary parts necessary to complete each item even 
though such work is not definitely covered by the Plans and Specifications.  Its size, form, 
attachment, and location shall be such as to conform to the best of current practice. 
 

05010.3.2.2 LAYOUT ON ALUMINUM - Hole centers may be center punched and cutoff lines may be 
punched or scribed.  Center punching and scribing shall not be used where such marks would 
remain visible on the surface of the fabricated material. 
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When critical dimensions exist, a temperature correction shall be applied in the layout as 
necessary.  The coefficient of expansion shall be taken as 0.000013 per degree F. 
 

05010.3.2.3 CUTTING AND DRILLING ALUMINUM – Aluminum may be cut and drilled as follows: 
 

 Material 1/2 inch thick or less may be sheared, sawed, or cut with a router.  Material more 
than 1/2 inch thick shall be sawed or routed. 

 
 Cut edges shall be true, smooth, and free from excessive burrs or ragged breaks. 

 
 Edges of plates carrying calculated stresses shall be planed to a depth of 1/4 inch.  Sawn or 

routed edges will be acceptable when the finish is of equal quality to a planed edge. 
 
 Re-entrant cuts shall be avoided wherever possible.  If used, they shall be filleted by drilling 

prior to cutting. 
 
 Rivet or bolt holes may be punched or drilled to finished size before assembly. 

 
 The finished diameter of holes for unfinished bolts shall be not more than 1/16 inch larger 

than the nominal bolt diameter. 
 
 All holes shall be cylindrical and perpendicular to the principal surface.  Holes shall not be 

drifted in such a manner as to distort the metal. 
 
 Flame cutting of aluminum alloys is not permitted. 

 
05010.3.2.4 ALUMINUM FORMING AND ASSEMBLY - Structural aluminum material may not be heated 

except in forming operations where material may be heated to a temperature not exceeding 400 
degrees F for a period not exceeding 30 minutes to facilitate bending.  Such heating shall be done 
only when proper temperature controls and supervision are provided to insure that the limitations 
on temperature and time are carefully observed. 

 
05010.3.2.5 WELDING ALUMINUM - This Specification shall apply to both field and shop welding 

operations.  The general recommendations and regulations shown in the American Welding 
Society Specifications D1.1, “Structural Welding Code,” apply to 6061-T6 structures.  Detail 
requirements for welding aluminum alloy 6061-T6 are given as follows: 
 
 Filler metal for welding shall be aluminum alloy welding rods conforming to the requirements 

of AWS A 5.10 and shall be AWS classification ER 4043, ER 5154, ER 5254, ER 5183, ER 
5356, or ER 5556. 

 
 The welding process and welding operators shall both meet a qualification tests.  The method 

of qualification shall conform to the method described in the ASME Boiler and Pressure 
Vessel Code, Section IX, “Welding Qualifications,” Part B.  Aluminum alloy 6061-T6 shall 
be used for the qualification test plates.  Operators shall be qualified on the basis on bend tests 
and a fillet weld soundness test. 

 
 Dirt, grease, forming or machining lubricants, or any organic materials shall be removed from 

the areas to be welded by cleaning with a suitable solvent or by vapor degreasing.  Additional 
operations to remove the oxide coating just prior to welding are required when the inert gas 
tungsten arc welding method is used.  This may be done by etching or by scratch brushing.  
The oxide coating may not need to be removed if the welding is done with the automatic or 
semi-automatic inert gas shielded metal arc. 
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 Suitable edge preparation to assure 100 percent penetration in butt welds shall be used.  
Oxygen cutting shall not be used.  Sawing, chipping, machining or shearing may be used. 

 
 Any welding of aluminum shall be done using a nonconsumable tungsten electrode with filler 

metal in an inert gas atmosphere (TIG) or using a consumable filler metal electrode in an inert 
gas atmosphere (MIG).  No welding process that requires the use of a welding flux shall be 
used unless prior approval has been obtained from the Engineer.  Preheating for welding is 
permissible provided the temperature does not exceed 400° F for a total time of 30 minutes. 

 
 Welding of any structure which is to be anodized shall be done using filler alloy rods that will 

not discolor when anodized.  ER 5154, ER 5254, ER 5183, ER 5356, or ER 5556 filler alloy 
rods shall be used. 

 
05010.3.2.6 PROTECTION OF ALUMINUM SURFACES - Aluminum surfaces to be placed in contact with 

wood, concrete, masonry, or dissimilar metals other than stainless steel shall be protected as 
specified in the appropriate sections of Division 9 – Finishes. 
 

05010.3.2.7 BOLTING - Where aluminum comes in contact with steel it shall be bolted with stainless steel 
bolts and separated or isolated from the steel with neoprene gaskets or washers or as specified in 
Division 9. 

 
05010.3.3 STEEL 

 
05010.3.3.1 STRUCTURAL STEEL – The following shall apply: 

 
 The Contractor shall furnish and install all structural steel items in accordance with the plans 

and as specified herein. 
 
 The Contractor also shall provide all supplementary parts necessary to complete each item 

even though such work may not be specifically covered by the Plans and Specifications. 
 
 Wherever applicable, all fabrication and erection of steel items shall conform to AISC 

“Specification for the Design, Fabrication, and Erection of Structural Steel for Buildings” 
except as the same may be modified by applicable building codes, the General Conditions, and 
these Specifications. 

 
05010.3.3.2 WELDING OF STEEL – Both the general recommendations and regulations shown in the 

American Welding Society Specifications D1.1, “Structural Welding Code,” as well as the detail 
requirements in those specifications apply to welding of steel structures.  Welding of steel shall 
adhere to the following: 
 
 All welding of steel under this section shall be done by welders who have a current AWS 

certificate for the type of welding to be done by the welder. 
 
 All welding of structural steel type ASTM A 36 shall be done using mild steel covered Arc 

Welding Electrodes conforming to ASTM A 233, Series E70, or shall be done using 
Electrodes and Fluxes for Submerged Arc Welding conforming to ASTM A 558, 
Classification F70-XXXXX, where XXXXX refers to any electrode referred to in ASTM A 
558. 

 
 Welding of stainless steels shall be done with electrodes and techniques as recommended in 

Welded Austenitic Chromium - Nickel Stainless Steels - Techniques and Properties as 
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published by the International Nickel Company, Inc., New York, New York.  All welds shall 
be full penetration welds, unless specified otherwise. 

 
05010.3.3.3 PROTECTION OF STEELWORK - The Contractor shall paint steel and miscellaneous ferrous 

metal items as specified in the appropriate sections of Division 9-Finishes. 
 

05010.3.4 DUCTWORK 
 

05010.3.4.1 DESIGN AND FABRICATION - Ducts shall be fabricated of aluminum or galvanized steel sheets 
with gauges of sheet metal, joint types, reinforcing, bracing, supporting, fabricating, installing, and 
other requirements in accordance with Duct Manual and Sheet Metal Construction for Ventilating 
and Air Conditioning Systems of the Sheet Metal and Air Conditioning Contractors National 
Association, Inc.  Ducts shall be designed for the appropriate pressure type as shown in the above 
mentioned Duct Manual.  Details on the Plans in some cases call for sheet metal thicknesses 
greater than called for in the Duct manual.  Sheet metal shall conform to whichever requirement 
calls for the greater thickness.  Aluminum ducting shall be not less than 0.063 inches thick. 

 
05010.3.4.2 HANGERS - Ducts shall be supported on both sides at all changes in direction and at not greater 

than eight foot intervals by suitable hangers as specified herein or as detailed on the Plans.  For 
galvanized ducting, hangers for ducts 12-inch by 24-inch or smaller shall be galvanized sheet metal 
straps not lighter than 18-gauge by one inch secured to the structure by one 5/16-inch bolt and to 
the duct by not less than two No. 10 sheet metal screws or 3/16-inch stove bolts.  Hangers for ducts 
larger than 12-inch by 24-inch shall be galvanized steel straps or rods not less than 0.13 square 
inches in net cross section, secured to the structure by a Grinnell Figure 152, Size 2, concrete 
insert, or approved equal, and to a duct pocket or reinforcing angle by two 1/4-inch stove bolts.  
For aluminum ducting, supports shall be equivalent to supports for galvanized ducting except that 
all fasteners, fittings, and shafting shall be stainless steel. 

 
05010.3.4.3 FLEXIBLE CONNECTIONS - Where blowers or equipment containing blowers or other machine 

elements, which may cause vibration, are connected to ducts or housing, such connections shall be 
by means of flexible connections.  These flexible connections shall be airtight at the pressures 
encountered and be flame proof and water proof.  The flexible material shall be equivalent to 14 
ounce canvas. 

 
05010.4  METHOD OF MEASUREMENT 

 
Not used. 

 
05010.5  BASIS OF PAYMENT 

 
Not used. 
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05050.1  DESCRIPTION 

 
This section covers a generic list of miscellaneous metals specifications. 

 
05050.1.1 RELATED WORK 
 

Not used. 
 
05050.1.2 SUBMITTALS 
 

Not used. 
 
05050.1.3 DEFINITIONS 
 

Not used. 
 
05050.2  MATERIALS 

 
05050.2.1 LADDERS AND METAL STAIRS 
 

All ladders shall be safety ladders conforming to OSHA standards.  All ladders and stairways 
supplied to the project shall be of one manufacturer.  All stair and ladder wells shall be adequately 
guarded, and all stairs shall have handrails as specified or shown on the Plans. 
 
Ladders shall be secured to the supporting surface by bent plate chips providing not less than 7 
inches between the supporting surface and center of rungs.  If exit from the ladder is forward, over 
the top rung, side rails shall be extended not less than 3-feet-3 inches above, and returned to the 
landing.  If exit from the ladder is to the side, the ladder shall extend not less than 5-feet 6-inches 
above the landing and be rigidly secured at the top. 

 
05050.2.2 ALUMINUM LADDERS 
 

Aluminum ladders shall be made of 6063-T5-aluminum alloy, of welding construction.  Rungs 
shall be not less than 1-inch square bar with 1/8-inch grooves in the top and redivided edges.  Side 
rails shall be no lighter than 3 inches by 3/8 inches.  Ladders shall be of the size, shape, location, 
and details indicated on the Plans.  Ladders greater than 20 feet in height shall have standard 
ladder cages designed in accordance with State and OSHA requirements.  All aluminum surfaces, 
which will be in contact with concrete, shall be coated as specified in Division 9. 

 
05050.2.3 ALUMINUM STAIRWAYS 
 

Aluminum stairways shall be fabricated and installed as shown on the Plans.  Stairway stringers 
shall be fabricated of aluminum alloy 6061-T6.  Treads shall be aluminum as specified below.  
Handrail shall be fabricated of aluminum pipe as specified under aluminum handrail. 

 
Stair treads shall be aluminum of the sizes called for on the Plans, and shall be of the same type 
and make as called for under GATING.  All fasteners shall be of Type 304 or 316 stainless steel. 

 
Stair treads shall be furnished with cast abrasive type safety nosing. 

 
05050.2.4  ARCHITECTURAL AND MISCELLANEOUS SHEET METAL 
 

Sheet metal flashing and counterflashing shall be installed as indicated on the Plans.  Galvanized 
steel or anodized aluminum flashing shall be used when indicated and specified on the Plans.  
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Unless otherwise indicated flashing shall be 0.025-inches thick.  The aluminum flashing shall 
receive a 215-R1 anodic finish after fabrication as indicated on the Plans.  Exposed edges shall be 
folded back 1/2-inch to provide stiffness.  Except as otherwise indicated and specified on the 
Plans, counterflash shall be provided over all base flashings. 

 
Unless specifically noted, galvanized steel flashing shall be used in contact with structural steel 
and anodized aluminum flashing shall be used in contact with structural aluminum.  This shall be 
done to protect against dissimilar metal action. 

 
Surfaces to which sheet metal is to be applied shall be even, smooth, round, thoroughly clean and 
dry, and free from all defects that might affect the application.  All cutting, fitting, drilling, and 
other operations in connection with sheet metal required to accommodate the work of other trades 
shall be performed under this section.  All accessories or other items essential to the completeness 
of this sheet metal installation, though not specifically shown or specified, shall also be provided 
under this section.  Nails, screws, and bolts shall be of the types best suited for the intended 
purpose and shall be of a composition that will not support galvanic action in the installation.  
Where sheet metal abuts into adjacent materials, the juncture shall be executed in a manner 
satisfactory to the Engineer. 

 
Sheet metal items not covered elsewhere shall be as indicated on the Drawings and as required to 
provide a watertight installation.  Formed sheet metal for metal covered work shall accurately 
reproduce the detail and design shown and profiles, bends, and intersections shall be sharp, even, 
and true. 

 
05050.2.5 ALUMINUM SHEET METAL WORK 
 

Except as otherwise specified or indicated on the Plans, sheet aluminum shall be alloy 5005-H14 
conforming to the requirements of ASTM B 209 and shall be not less than 0.025 inch in thickness 
and extruded aluminum shall be 6063-T42. 

 
05050.2.6 MISCELLANEOUS STRUCTURAL STEEL 
 

Miscellaneous steel items not specified herein shall be as shown on the Plans or specified 
elsewhere and shall be fabricated and installed in accordance with the best practices of the trade. 

 
05050.2.7 LINTELS 
 

Lintels for masonry construction shall be structural steel beams or angles, fabricated as indicated 
on the Plans. 

 
05050.2.8 SUBMERGED ASSEMBLY BOLTS 
 

Assembly bolts for wood baffles, collectors, and other assemblies in areas where stainless steel 
anchor bolts would be required shall be stainless steel bolts Type 304 or 316. 

 
05050.2.9 ANCHOR BOLTS AND INSERTS 
 

Wherever feasible, anchor bolts shall be cast in place when concrete is placed. 
 

All anchor bolts and concrete anchors embedded in concrete shall be accurately spaced with bolts 
truly normal to the surfaces from which they project.  Type 304 or Type 316 stainless steel anchor 
bolts and nuts shall be used under these circumstances: 
 
 Any time they are submerged in water. 
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 In the case of structures customarily containing water, placed in walls, ceilings, or overheads, 
even if above water level. 

 In the dry side of water bearing walls. 
 Where securing aluminum to steel or concrete. 

 
Anchor bolts not required by above conditions to be of stainless steel, may be of carbon steel 
conforming to ASTM A 307 or ASTM A 36.  Carbon steel anchor bolts in the following locations 
shall be hot-dip galvanized. 

 
 Anchor bolts exposed to the weather.  
 In electrical manholes or pull boxes. 
 In tunnels, passageways, galleries, vaults, or rooms below grade or enclosed in part by water 

bearing walls. 
 

In anchoring machinery bases subject to heavy vibration, two nuts shall be used, one serving as a 
locknut.  In all cases where steel anchor bolts are used, a liberal coating of nonoxidizing wax shall 
be applied to the threads before screwing on nuts. 
 
All bolts, when indicated for future use, shall be first coated thoroughly with nonoxidizing wax, 
followed by turning nuts down to the full depth of thread.  Exposed thread shall then be neatly 
wrapped with a waterproof polyvinyl tape. 

 
05050.2.10 INSTALLATION 
 

Anchor bolts shall be embedded not less than 12 diameters.  Where shown on the Plans, anchor 
bolts shall be set in metal sleeves having an inside diameter approximately 3 times the bolt 
diameter and not less than 12-bolt diameters in length.  Sleeves shall be filled with grout when the 
machine or other equipment is grouted. 

 
05050.2.11 CONCRETE ANCHORS 
 

Concrete anchors, where indicated on the Plans or specified, shall mean drilled in place anchors 
with integral anchor bolts.  Concrete anchors shall be Phillips “Wedge Anchors” with integral 
anchor bolts, or Expansion Products Company “Wej-It” concrete anchors with integral anchor 
bolts, or approved equal. 

 
The material of each concrete anchor, including its integral anchor bolt, shall be the same material 
as would be required, under these Specifications, for anchor bolts in the same location that the 
concrete anchor is to be used. 

 
Concrete anchors shall have the following minimum embedment lengths: 

 
EMBEDMENT OF CONCRETE ANCHORS 

 
Size Embedment Length 

3/8” 1-1/2” 
½” 2-1/4” 

5/8” 2-3/4” 
¾” 3-1/4” 
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If Wej-It expansion anchors are used they shall have the following minimum embedment length: 
 

WEJ-IT ANCHORS 

 
Size Embedment Length 

¼” 1-1/2” 
½” 5” 

5/8” 5” 
¾” 5” 

 
Anchor bolts, of the same material and size as required for the specified concrete anchors, may be 
cast in the concrete in lieu of using concrete anchors.  Embedment of bolts in concrete shall be not 
less than 12-bolt diameter plus a standard hook. 

 
No cast iron, lead cinch, or slug-in anchors will be permitted for use. 

 
05050.2.12 MISCELLANEOUS CAST IRON 
 

All castings shall be tough, gray iron, free from cracks, holes, swells, and cold shuts, and be of 
workmanlike finish, and shall conform to the Standard Details and with the ASTM Specification 
Designation A 48, Class 40 B.  The quality shall be such that a blow from a hammer will produce 
an indentation on a rectangular edge of the casting without flaking the metal.  Before leaving the 
foundry, all castings shall be thoroughly cleaned and subjected to a hammer inspection, after which 
they shall receive a coating of coal-tar pitch varnish in such a manner as to form a firm, tenacious 
coating. 

 
05050.2.13 MANHOLE FRAMES AND COVERS 
 

Manhole frames and covers shall be made from a superior quality gray iron, conforming to the 
requirements of ASTM A 159, Class G3000, or ASTM A 48, Class 30-B.  Frames and covers shall 
have horizontal and vertical bearing surfaces machined to fit neatly, and the cover shall bear firmly 
in the frame without rocking and shall be easily removable.  Frames and covers shall be heavy-duty 
traffic type designed for H-20 loading and shall have a combined set weight of at least 265 pounds. 

 
Frames shall have a clear inside opening of 24 inches diameter and shall be of the bottom flange 
type.  Frame height shall be approximately 4½” and bottom flange outside diameter shall be 
approximately 32 inches. 

 
Covers shall have a skid resistant grid pattern design as recommended ASTM publication STP326. 

 
The elevations at which manhole frames and covers are to be set shall conform to the requirements 
set forth on the Plans, but in all cases shall be governed by the Engineer in the field.  Where the 
cover is in existing pavement or in the traveled way of the existing road shoulder, it is to be placed 
flush with the existing surface.  Where the structure is outside the limits of the traveled shoulder 
but not in the roadside ditch, it should be placed 1/10 foot or more above the existing ground 
surface.  Where the manhole cover falls in the existing roadside ditch or right of way, it is to be 
placed approximately 1-1/2 feet above the existing ground surface or as directed by the Engineer.  
Manhole frames shall be set at the required grade and shall be securely attached to the top precast 
manhole shaft unit.  After the frames are securely set in the place provided herein, covers shall be 
installed and all necessary cleaning and scraping of foreign materials from the frames and covers 
shall be accomplished to ensure a fine satisfactory fit.  All costs of setting and securing manhole 
frame and cover sets in place as herein provided, including all necessary concrete work shall be 
considered as included in applicable contract unit prices and no additional allowance will be made 
therefor. 
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Cast lettering on manhole covers shall be as shown on the Plans.  Shop drawings of all manhole 
rings and covers shall be submitted to the Engineer. 

 
05050.2.14 CAST IRON PRESSURE MANHOLE FRAME AND COVER 
 

The Contractor shall furnish and install, ready for use as indicated on the Plans and as specified 
herein, rectangular pressure manholes and covers.  Each pressure manhole shall have a clear 
opening of 18” X 30”.  The pressure plate shall be flat on top and shall not be less than 1/2 inch 
thick steel and fastened with 316 stainless steel studs and stainless steel nuts.  A 1/8-inch thick 
neoprene gasket shall be supplied between the frame and pressure plate.  Lifting shall be provided 
with a watertight pickhole.  The frame shall be a seal-type with flanges at the base and at the top. 

 
05050.2.15 MISCELLANEOUS ALUMINUM 
 

Structural and other metal items fabricated from aluminum, not covered separately herein shall be 
fabricated in accordance with the best practices of the trade and shall be field assembled by 
riveting or bolting with no welding or flame cutting permitted except as approved by the Engineer. 

 
05050.2.16 ALUMINUM STAIR NOSING 
 

Stair nosings shall be installed on all treads of all concrete stairs including the top tread of the 
upper slab.  Stair nosings shall be aluminum abrasive cast nosings with aluminum oxide granules 
integrally cast into the metal forming a permanent nonslip long wearing surface.  The nosings shall 
be Type 101 Stair Tread by Wooster Products, Inc., Spruce Street, Wooster, Ohio 44691, Type A 
stair treads by American Abrasive Metals Company, or approved equal.  The treads shall have 
integrally cast anchors.  Stair nosings shall be cast in fresh concrete and shall be flush with the 
tread and riser faces.  Stair nosing shall be coated with zinc chromate primer in accordance with 
the provisions of Division 9.  Screws shall be 304 or 316 stainless steel. 

 
05050.2.17 MANHOLE STEPS 
 

Manhole steps shall consist of 3/4-inch diameter stainless steel or polyethylene rungs.  Rungs shall 
extend 7-inches from the face of the wall to which they are anchored and shall have a minimum 
clear width of 16-inches.  Rungs shall be designed such that the foot cannot slide off the end.  
Distance between rungs shall be 12-inches.  Rungs shall be hook anchored into walls a minimum 
of 6-inches. 

 
05050.3  CONSTRUCTION REQUIREMENTS 

 
Not used. 

 
 
05050.4  METHOD OF MEASUREMENT 

 
Not used. 
 

05050.5 BASIS OF PAYMENT 

 
Not used 



 

DIVISION 6 
 

WOOD AND PLASTICS
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06100.1  DESCRIPTION 

 
Carpentry shall include furnishing and installing wood, metal, and other materials typically used 
for wood framed buildings or building components. 

 
06100.1.1 RELATED WORK 
 

Section 08110 – Doors, Frames, and Hardware 
Section 08210 - Metal Windows 
Section 09910 - Painting 

 
06100.1.2 SUBMITTALS 
 

The Contractor shall submit information which indicates size, grade and source of lumber 
materials for review and approval by the Engineer.  Information which describes materials, 
thickness, size, model number, manufacturer’s name, etc. shall be submitted for review for all 
other materials, including its fasteners, required to complete the building or its component as 
shown on the Drawings and described herein.  All such information and/or materials shall be 
submitted in accordance with Section 01300 of these Specifications. 

 
06100.1.3 DEFINITIONS 
 

Not used. 
 
06100.2 MATERIALS 

 
06100.2.1 LUMBER 
 

Lumber materials shall be graded No. 2 or better, Douglas Fir, Pine, or Hemlock and shall be free 
of warping which will affect the alignment of the structural component in which it is installed.  
Lumber materials which contain signs of rot, fungus, or termite damage will be rejected.  Wood 
materials installed in direct contact with soils, earth materials or concrete floors or footings shall 
be pressure treated or foundation grade Redwood. 

 
06100.2.2 LAMINATED STRUCTURES 
 

Laminated structural joists, beams and girders shall be of the size and strength capacity shown on 
the Drawings and shall be manufactured in accordance with the standards of the American Institute 
of Timber Construction. 

 
06100.2.3 PLYWOOD 
 

Plywood shall be not less than three ply and of the grade and thickness shown on the Drawings, 
and manufactured in accordance with the standards of the American Plywood Association. 

 
06100.2.4 EXTERIOR FINISH 
 

Wood materials used for exterior finishing shall be solid wood or exterior plywood or plywood 
siding of the type and grades shown on the Drawings. 

 
06100.2.5 INTERIOR FINISH 
 

Wood materials used for painted interior finishing shall be finger jointed grade (“Paint Grade”) 
pine.  Materials used for interior finishing when coated to show a natural wood grain shall be clear 
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grade solid wood or veneered plywood of the species, type and grade shown on the Drawings.  
Pressed wood or simulated wood materials will not be acceptable for wood cabinets or naturally 
finished wood trim. 

 
06100.2.6 METAL FRAMING 
 

Metal framing shall consist of galvanized steel sheet of the gage and dimensions shown on the 
Drawings and manufactured in accordance with the standards prescribed in the Uniform Building 
Code.  Wood may be substituted for metal, or metal may be substituted for wood framing. 
However, all framing installed within a building must be either wood or metal, unless shown 
otherwise on the Drawings. 

 
06100.2.7 WALLBOARD 
 

All wallboard shall be of the size and configuration indicated on the Drawings and of a type 
consistent with good building practice.  Wallboard shall conform to the applicable requirements of 
the most recent edition of the Uniform Building Code (UBC), Sections 2511, 2512, and 2513, as 
appropriate, together with associated tables therein. 

 
06100.2.8 HARDWARE 
 

All fasteners, hardware and fittings shall be of the size and configuration indicated on the 
Drawings and consistent with good building practice.  Metal hardware and fittings shall be of a 
good quality, industrial grade, manufactured for heavy-duty service. 
 
Fasteners shall be as required by the UBC as mentioned in 06100.2.7, above.  All metal fasteners 
(nails, clips, etc.) used on members exposed to wet or exterior conditions shall be galvanized steel, 
stainless steel or aluminum.  Screws for fastening gypsum wallboard shall be corrosion resistant 
steel. 

 
06100.3 CONSTRUCTION REQUIREMENTS 

 
06100.3.1 CARPENTRY STANDARDS 
 

All carpentry work provided in this Contract shall be performed in accordance with the applicable 
requirements of the UBC, its current amendments, and any building requirement enforced by any 
local building authority. 

 
In general, all carpentry shall be performed in a manner that exhibits good quality.  All joints shall 
be cut to fit tight.  All load bearing member joints shall be cut and fit to provide full bearing and 
load distributing capability. 

 
06100.3.2 WALLBOARD 
 

Installation of wallboard shall comply with the applicable requirements of UBC Sections 2511, 
2512, and 2513.  Fastener placement shall conform to Table 25G of the UBC as applicable. 
 
Unless indicated otherwise in these Specifications, in addition to fastening with steel screws, all 
gypsum wallboard shall be glued at all contacts with framing. 
 

06100.3.3 WOOD PLATES 
 
Wood plates on concrete or masonry walls shall be installed to form a level plane.  When 
necessary, cement grouting will be used to ensure full bedding of the plates. 
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06100.3.4 CABINETS 
 

Cabinets shall be furnished and installed in conformity to the requirements for “custom” grade as 
defined by the Architectural Woodwork Institute standards.  Shelving in cabinets shall be 
manufactured so as to be adjustable. 

 
06100.3.5 EXPOSED PLYWOOD EDGES 
 

Exposed edges of plywood paneling around door or vent openings, or at corners, shall be 
concealed with wood casing.  Concealing shall be accomplished with 1/4-inch (minimum 
thickness) moldings unless shown otherwise on the Drawings. 

 
06100.3.6 VINYL BASE 
 

When not shown otherwise, 2-inch (minimum) width vinyl base shall be installed to close the joint 
between the floor and wall. Such base material shall be installed by securing with a waterproof 
adhesive to the wall. 

 
06100.4 METHOD OF MEASUREMENT 
 

Separate measurement will not be made for carpentry.  When carpentry is required, its 
measurement shall be included with the measurement for the building or structure shown in the Bid 
Schedule. 

 
06100.5 BASIS OF PAYMENT 

 
Payment for carpentry shall be included in the payment for the building or structure as shown in 
the Bid Schedule. 
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07500.1  DESCRIPTION 
 

Includes furnishing and installing lightweight fiberglass or foam insulation in buildings or 
enclosures as shown on the Drawings an in accordance with the requirements described herein. 

 
07500.1.1 RELATED WORK 
 

Not used. 
 
07500.1.2 SUBMITTALS 
 

The Contractor shall provide complete information which includes complete product description 
and manufacturer's installation instructions in accordance with the requirements of Section 01300. 

 
07500.1.3 DEFINITIONS 
 

Not used. 
 
07500.2  MATERIALS 
 
07500.2.1 FOAM 
 

Foam insulation materials shall be Styrofoam brand insulation board, or approved equal, with a 
thermal resistance rating (R-Value) per inch of five (5) and a capability of being submerged in 
water and not absorbing more than 0.1% water by volume. 

 
07500.2.2 FIBER 
 

Fiber insulation materials shall consist of long, resilient glass fibers bonded with a thermosetting 
resin in batts faced with foil and kraft paper facing which enables the product to carry a fire hazard 
classification rating of 25/50 or less per ASTM E 84.  Unless called for otherwise, the thermal 
resistance and material shall be Corning, 6”, R-19. 

 

07500.3  CONSTRUCTION REQUIREMENTS 
 

The type, application and installation of either insulation material will be as shown on the 
Drawings. 

 
07500.3.1 PREPARATION AND INSTALLATION 
 

The Contractor shall carefully prepare the supporting structure to provide a neat fit for the 
insulation material in accordance with its manufacturer’s recommendations.  Appropriate anchor 
devices or procedures shall be provided to retain the insulation in proper position as recommended 
by the manufacturer. 

 
07500.3.2 DUCT INSTALLATION 
 

New supply ductwork shall be insulated with 1-pound density, 1-inch thick, fiberglass blanket 
insulation having aluminum foil reinforced facing complete with vapor barrier.  Insulation shall be 
secured to the sheet metal with clips and adhesive as recommended by the insulation manufacturer. 
 Insulation shall be fitted to the duct surfaces with all joints tightly butted together and against 
standing seams.  All joints and/or holes shall be vapor sealed using an adhesive compound as 
recommended by the insulation manufacturer. 

07500.4  METHOD OF MEASUREMENT 
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Separate measurement of thermal insulation will not be made when the material is installed as a 
component of a building or structure listed in the Bid Schedule.  Measurement will be included 
with the building or structure which it serves. 

 
07500.5  BASIS OF PAYMENT 
 

Separate payment will not be made for thermal insulation included in the measurement of a 
building or structure in which it is installed. 
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07700.1  DESCRIPTION 
 

This section covers furnishing and installing built-up or shingle roofing and metal roofing systems 
on buildings or enclosures as shown on the Drawings and in accordance with the requirements 
described herein. 

 
07700.1.1 RELATED WORK 
 

Not used. 
 
07700.1.2 SUBMITTALS 

 
The Contractor shall provide complete information which includes complete material description 
and manufacturer's installation instructions in accordance with the requirements of Section 01300. 

 
07700.1.3 DEFINITIONS 
 

Not used. 
 
07700.2  MATERIALS 
 
07700.2.1 ASPHALT CEMENT AND COATING 
 

Asphalt cement and coating applied for bonding shall be Type I or II per ASTM D 312 with a flash 
point not less than 4750 F.  The material shall be heated just enough to achieve softening suitable 
for application while not producing an excess of fumes. 

 
07700.2.2 FELT MEMBRANES 
 

Shall be organic asphalt felt paper (#15 Plain 15 lb.) and heavyweight saturated organic felt paper 
(Heavy-duty 40 lb.). 

 
07700.2.3 SHINGLES 
 

Shall be organic asphalt, self-tabbing shingles with a 25 year limited warranty, Class “C” fire 
rating and a minimum weight of 225 pounds per square. 

 
07700.2.4 FLASHING 
 

Shall be 18 gage (min.) aluminum or galvanized steel sheet.  Edging  materials shall be aluminum 
or galvanized steel sheet and shall match the metal type used for the roof fascia covering, if any. 

 
07700.2.5 NAILS 
 

Shall be galvanized roofing nails with a minimum length of 1 1/2-inch. 
 
07700.2.6 GRAVEL COVERING 
 

Shall be 3/8-inch (max.) washed pea gravel. 
 
 
 
 
07700.2.7 CAULKING 
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Shall be a good quality flexible roof sealant which can be applied under pressure with a standard 
hand operated caulking gun. 
 

07700.2.8 METAL ROOFING AND RIDGE CAP 
 

Consists of a 26-gauge spanline profile painted metal roofing and fastened with rubber washer 
galvanized roofing screws of sufficient length to penetrate the sheathing.  Color shall be 
determined by the Engineer. 
 

07700.3  CONSTRUCTION REQUIREMENTS 

 
07700.3.1 PREPARATION 
 

The Contractor shall carefully clean and prepare the roof surface in accordance with its 
manufacturer’s recommendations.  Roofing materials shall then be applied as follows: 

 
07700.3.2 EDGING 
 

Edging applied along the lower edge of the roof shall be set so that the base sheet extends over the 
upper edge of the edging strip to prevent any water from entering under the edging strip 

 
07700.3.3 FLASHING 
 

Flashing shall be installed with the upstream edges tucked under the asphalt shingles and the 
downstream edge always laid above the shingle layers.  The upstream edge of all flashing and 
edges of overlapping shingles shall be caulked with a continuous strip of caulk.  Flashing in  
valleys on the roof shall be extended at least 8-inches under the shingle layers on the sides. 

 
07700.3.4 BUILT-UP ROOFING 
 

Consists of a base sheet (40 LB felt membrane) laid directly on the roof sheathing and/or 
insulation.  This sheet shall be fastened with roofing nails of sufficient length to fully penetrate the 
roof sheathing and placed at a spacing not to exceed 12-inches on center.  Three  layers of #15 
plain felt paper will then be applied over the base sheet with hot asphalt cement.  Following the 
application of the 15 lb. Felt paper, a heavy layer of asphalt coating shall then be applied and 
gravel shall be uniformly distributed over the surface at an application rate of 400 lbs. per 100 
square feet. 

 
07700.3.5 SHINGLED ROOFING 
 

Consists of a 40 lb. base sheet applied directly on the roof sheathing and fastened along the edges 
with roofing nails of sufficient length to penetrate the sheathing.  Edge nailing will be done at a 
spacing of not more than 8-inches on center.  Following the application of the base sheet, shingles 
will be applied in accordance with the instructions of the manufacturer. 
 

07700.3.6 METAL ROOFING AND RIDGE CAP 
 

All installation and spacing of screws will be completed to manufacturer’s specifications. 
 
 
 
07700.4  METHOD OF MEASUREMENT 
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Separate measurement for roofing materials will not be made when the material is installed as a 
component of a building or structure listed in the Bid Schedule.  Measurement will be included 
with the building or structure which it serves. 

 
07700.5  BASIS OF PAYMENT  

 
Separate payment will not be made for roofing materials included in the measurement of a building 
or structure on which it is installed. 
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08110.1  DESCRIPTION 
 

This section of the specifications covers the furnishing and installing of all doors, transoms, 
center panels, windows, and associated finished hardware.  In general, details, door and window 
types and sizes are indicated on the Plans. 

 
08110.1.1 RELATED WORK 
 

Not used. 
 
08110.1.2 SUBMITTALS 
 
08110.1.2.1 SHOP DRAWINGS - Shop drawings shall be submitted to the Engineer for his approval.  Shop 

drawings shall show all details of doors, frames, windows, and accessory items, including all 
details or proper anchorage to the adjacent wall construction in each case. 

 
08110.1.2.2 DESCRIPTIVE LITERATURE - Descriptive literature which identifies the manufacturer, model 

numbers, materials of fabrication and sizes shall be provided in accordance with Section 01300 
of these Specifications. 

 
08110.1.2.3 MANUFACTURER’S LITERATURE - Any manufacturer's literature provided for maintaining 

and operating their doors and hardware shall be furnished to the Owner prior to the time of final 
acceptance for payment. 

 
08110.1.2.4 STAINED SAMPLES – See 08110.2.2.4 below. 
 
08110.1.3 DEFINITIONS 
 

Not used. 
 
08110.2  MATERIALS 
 
08110.2.1 STEEL DOORS  
 

All steel doors indicated in the Door Schedule and their pressed steel frames shall be hollow steel 
doors as detailed on the Plans and specified herein. 

 
Doors and frames shall be made of prime quality, cold-rolled, pickle annealed, stretcher leveled 
steel, free from scale, pitting, and surface defects. 

 
Hollow metal doors shall be 1-3/4 inches thick flush type, constructed of 2 sheets of not less than 
16-gauge steel sheets formed and welded for flush pan assembly, with internal 20-gauge vertical 
reinforcing channels spaced not over 8 inches on centers the full height of the door.  Reinforcing 
channels shall be uniformly spot welded to mated pans.  Continuous 18-gauge stiffener channels 
shall be welded to faceplates top and bottom of all doors.  Filler channels shall be provided at the 
top of exterior doors and also at the bottom of doors with thresholds to provide flush closure.  All 
interior void spaces shall be completely filled with not less than 3-pound density rock wool or 
polyurethane.  There shall be no visible joints on the face of the doors. 

 
Concealed sheet or bar steel reinforcing shall be provided for mortise type hardware.  Reinforcing 
shall be not less than the following:  9-gauge for butts; 12-gauge for locksets; and 14-gauge for 
surface applied hardware.  Reinforcing shall be drilled and tapped to template requirements.  
Concealed reinforcing shall be provided for closers. 
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08110.2.1.1 OPENINGS 
 

Where indicated in the Door Schedules on the Plans, doors shall be provided with glazed 
openings.  Moldings shall be integral with and welded into the door providing 2 recessed rebates 
at all openings.  The top and bottom interior glazing stop shall be removable and shall be flush 
with face sheets of door.  Doors with glazed openings shall be Overly door type, or approved 
equal. 

 
08110.2.1.2 ASTRAGALS 
 

Astragals shall be provided on the active leaf of all exterior double doors and shall be a 1-3/4 
inches wide, 12-gauge steel strip extended the full height of the door. 

 
08110.2.1.3 FRAMES 

 
Frames for hollow metal doors shall be pressed steel as indicated on the Plans.  Pressed steel 
frames shall be constructed of not less than 16-gauge steel and shall be of the shape indicated on 
the plans and as required to fit the various wall construction.  Frames shall be of welded unit 
construction assembled and welded in the shop.  Welding shall be to the hairline joint with all 
exposed beads ground smooth.  Jamb rebates shall be provided for three gray rubber door 
silencers.  Concealed forcing of the frames for mortise hardware shall be not less than the 
following:  3/16-inch for butts; 12-gauge for lock strike; 14-gauge for surface applied items; and 
18-gauge plaster guards over mortised hardware reinforcement.  Frames shall be mortised 
drilled, and tapped to template requirements.  Lock reinforcing units shall be supplied by finish 
hardware supplier.  Frames in concrete shall be held in place by grout poured in keyways 
provided at all heads and jambs.  Anchors for doorframes in masonry shall be Overly No. 111, or 
approved equal. 

 
After shop assembly, doors and frames shall be cleaned thoroughly, ground smooth, and all 
seams along the edges of the door shall be filled flush with mineral filler.  All doors and frames 
shall be bonderized and given one shop coat of rust inhibitive primer. 
 
Gray rubber mutes shall not be installed until after painting, and then installation shall be 
deferred until as late in the job as possible, to avoid loss or damage.  Before installation of the 
rubber mutes, the space behind the holes which are to receive the mutes shall be thoroughly 
cleared of any mortar or other obstructions which might prevent the mutes snap-locking into 
place. 

 
08110.2.2 WOOD WALK DOORS 
 

08110.2.2.1 DOORS - Wood doors shall be furnished and installed where shown on the Plans and as specified 
herein.  Doors shall be flush veneered, prefinished, with a clear thermoplastic film 3 mils thick, 
edges sealed, and individually carton packed.  Doors shall be guaranteed by the manufacturer 
according to the N.W.M.S. Standard Door Guarantee. 
 

08110.2.2.2 DOORFRAMES - Doorframes, except fire door, shall be extruded anodized aluminum as 
indicated on the Plans.  Door frames and accessories shall be color anodized as indicated on the 
Drawings or required in these Specifications. 

 
08110.2.2.3 FIRE-RATED WOOD DOOR - Door shall be 1-3/4-inch, “Label B”, one-hour mineral core fire 

door as manufactured by Weyerhaeuser Company; Paine Lumber Co., Inc.; or approved equal.  
Face veneer shall be Rotary Select White Birch and the door shall bear the “Label B” 
Underwriter’s Laboratory designation.  The door shall be installed in a UL approved frame.  
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08110.2.2.4 SOLID CORE DOORS - Solid core doors shall be solid particleboard core as manufactured by 

Weyerhauser Company; Paine Lumber Company, Inc.; or approved equal.  Face veneers and 
edges shall be stained.  Stained samples shall be submitted to the Engineer for approval prior to 
staining of the actual door. 

08110.2.2.5 HOLLOW CORE DOORS - Door face veneers and edges shall be Rotary White Birch, and shall 
be Paine Lumber Co. “Rezo Type”, or approved equal. 

 
08110.2.3 TRANSOMS AND CENTER REMOVABLE PANELS 
 

Transoms shall be either glass or steel panel as indicated in the Door Schedule on the Plans.  All 
transoms and center panels shall be easily removable with clips as indicated on the Plans.  All 
center panels shall match the door in which the center panel is placed, in thickness, material, and 
finish unless otherwise noted in these Specifications or on the Plans. 
 
Glass transoms shall have 1/4-inch tinted tempered plate glass and shall be shop glazed in 
6063T5 extruded aluminum sashes. 
 
Steel transoms shall match the door over which the transom is placed in thickness, material and 
finish.  Each transom shall have a neoprene gasket between the steel back and the transom.  The 
clip shall tighten the transom against the neoprene gasket. 

 
08110.2.4 DOOR HARDWARE  
 

Shall be as follows: 
 
08110.2.4.1 PANIC BAR LATCH - All exterior doors shall be equipped with panic bar latching devices, Rim 

80 Series by Sargent and Company, Apex 2000 Series by Precision or approved equal.  
 

08110.2.4.2 DOOR CLOSURES - Doors shall be equipped with Series 351 closures as manufactured by 
Sargent and  Company, QDC 100 Series by Stanley, or approved equal.  All closures shall have 
hold-open features, and shall be ADA compliant. 
 

08110.2.4.3 KNOB LATCH SET – Shall be as follows: 
 

• Latch sets for exterior walk doors shall meet Fed. Spec. FFH-106a-161A.  They shall be 
stainless steel unless specified otherwise on the door schedule.  One latch set is required for 
each single door and one for the active-leaf on double doors on all exterior walk doors.  
Latch sets shall be locked/unlocked by key from the outside knob and pushbutton locked 
from the inside. Sargent 11 Line by Sargent Company, 9K Series by BEST, or approved 
equal. 

 
• Latch sets for interior doors shall meet Fed. Spec. FFH-106a-161N.  They shall have no 

locks.  Knobs shall be Tulip type rasp. 
 

08110.2.4.4 DEADLOCKING LATCH:  Dead lock latches shall have a dead lock, double cylinder B252PD as 
manufactured by Schlage Locks, T Series by Stanley, or approved equal where shown on the door 
schedule. 
 

08110.2.4.5 KEYING:  Locks shall be keyed in conjunction with the existing system.  Keying shall be 
submitted and is subject to Engineer’s approval. 

 
08110.2.5 LOCKS 
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Shall be Series 11 Line by Sargent, 9K Series by BEST, or approved equal, with L stainless steel 
levers.  Five keys shall be provided for each lock set. 

 
08110.2.6 HINGES 
 

Shall be full mortise, five knuckle, with non-removable hinge pins.  The hinges shall be 5 
Knuckle Ball Bearing Hinges by Stanley, or approved equal.  Each door shall be fitted with three 
hinges. 

 
08110.2.7 THRESHOLDS 
 

Shall be extruded aluminum, No. 171A, by Pemko, or approved equal. 
 
08110.2.8 DOOR GASKETING 
 

Shall be vinyl bubble, held in place with aluminum molding around the perimeter of the door. 
 
08110.2.9 DOOR BOTTON PROTECTION 
 

All Doors shall be provided with an aluminum molding with a neoprene gasket, No. 315 AN, by 
Pemko or approved equal. 
 

08110.3  CONSTRUCTION REQUIREMENTS 

 
08110.3.1 MANUFACTURE AND SHIPPING 
 

All doors and doorframes shall be fabricated in a workmanlike manner.  Hardware shall be 
installed by the door manufacturer.  Hardware shall be installed so that the doors operate 
smoothly and with no binding 

 
Doors shall be checked to assure that no damage has occurred during shipment to the Work site. 

 
08110.3.2 INSTALLATION 
 
08110.3.2.1 DOORS AND FRAMES - All doors and doorframes shall be installed in a workmanlike manner. 

 All doors and frames shall be adjusted so that operation will be smooth, free, easy and with no 
binding in the hardware between doors and frames.  Doors shall be set plumb, square and level at 
their proper elevation and location.  All hardware shall be adjusted to operate smoothly, freely 
and properly.  Door holders shall be installed on the outside of doors such that they will not cross 
the threshold when the door is opened. 

 
Doors and frames shall be reinforced for hinges, locksets, strikes, flush bolts, etc., as required.  
Doorknobs are to be 40 inches above the floor to the centerline of the knob. 

 
Wood doors shall be installed in accordance with the National Woodworkers Manufacturing 
Standards.  After fitting at job site, all four edges shall receive two coats of clear compatible 
lacquer. 

 
08110.3.2.2 STEEL TO ALUMINUM CONTACT - Wherever there is a steel to aluminum contact, the two 

metals shall be separated by butadyne tape or equal. 
 
08110.3.2.3 GASKETING - Gasketing shall be installed in accordance with the manufacturer's 

recommendations.  Installation of gasketing should be delayed until painting of the door and 
frame has been completed. 
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08110.3.2.4 PAINTING - Painting of the doors and frames shall be in accordance with the requirements of 

Section 09910 of these Specifications.  Care shall be taken to assure door hardware is not 
painted. 

 
08110.4  METHOD OF MEASUREMENT 
 

No separate measurement will be made for doors and frames. 
 

 

 

08110.5  BASIS OF PAYMENT 
 
Payment for doors and frames shall be included in the contract unit price for the building on 
which the doors are installed and accepted. 
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09500.1  DESCRIPTION 

 
Work under this section of the Specifications shall include all labor, materials, equipment, and 
appliances required to furnish and install all lathing and stucco, as well as incidental and related 
items. 

 
09500.1.1 RELATED WORK 
 

Not used. 
 
09500.1.2 SUBMITTALS 
 

The Contractor shall submit finish coat color and texture samples to the Engineer/Owner for 
approval and selection. 

 
09500.1.3 DEFINITIONS 
 

Not used. 
 
09500.2  MATERIALS 

 
The materials used in the stucco shall be as follows: 

 
09500.2.1 PORTLAND CEMENT 

 
Portland Cement shall conform to ASTM C 150. 
 

09500.2.2 LIME HYDRATE 
 
Hydrated lime shall conform to Federal Specification No. SS-L-351. 
 

09500.2.3 SAND 
 
The sand used for scratch or brown coats shall be clean, free from organic matter and shall pass the 
soundness tests of ASTM C88.  The loss in weight shall not exceed 10 percent for any sieve size. 

 
SAND SEIVE SIZE 

 
Sieve Size Percent Passing 

No. 89 Mesh 100 
No. 14 Mesh 70 to 90 
No. 28 Mesh 30 to 50 
No. 48 Mesh 10 to 20 
No. 100 Mesh 3 

 
 

Not more than 3 percent of the sand by weight shall be allowed to pass the 100-mesh sieve.  Sand 
shall be thoroughly dampened before using. 

 
09500.2.4 REINFORCEMENT 

 
Reinforcing shall be 3.4 galvanized wire mesh.  Metal lath shall weigh not less than 3.4 pounds per 
square yard.  Lath, furring and supporting material shall conform to ANSI A42.4. 
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09500.2.5 WATERPROOFING PAPER 
 

Waterproofing paper shall be Morstop No. 2 or approved equal. 
 
09500.2.6 WIRES, TIES, AND/OR STRING 
 

Wire and ties shall be galvanized soft annealed No. 18 gauge. 
 
09500.2.7 SCREENS 
 

Screens shall be 26 gauge expanded wingtype, galvanized. 
 
09500.2.8 CASING BEAD 
 

Casing bead shall be Milcor” No. 66, 24 gauge zinc. 
 
09500.2.9 CONTROL JOINT 
 

Control Joint “Milcor” No. 15, 26 gauge zinc. 
 
09500.2.10 FINISH COAT MATERIALS REQUIREMENTS 
 

 Water proofing agent shall be a stearate compound, or approved equal. 
 Colors and textures of finish coat shall be as per samples approved by the Engineer. 
 Dry stucco mix shall be delivered to the job in the original package. 
 Stucco waterproofed exterior float shall be as manufactured by California Stucco Products 

Company, San Francisco, California; Mission Stucco Company; or approved equal. 
 
09500.3  CONSTRUCTION REQUIREMENTS 

 
09500.3.1 INSTALLATION 
 

All finished work shall be complete and ready for use.  All lathing and stuccoing shall be done in 
accordance with the room finish schedule with details as indicated on the Plans, and as specifically 
specified within these Specifications.  Details of lathing and stuccoing not specifically covered in 
these Specifications shall be done in accordance with ANSI A42.2 and ANSI A42.3 for Portland 
cement stucco insofar as they apply to this project, and insofar as they are not in contradiction with 
the specific requirements of these Specifications. 

 
09500.3.2 WATERPROOF PAPER AND WIRE MESH 
 

Use metal lath with waterproof back behind.  Install casing beads, where shown, and wherever 
plaster abutts or adjoints any other material and at all exposed termination points plaster.  Control 
joints shall be provided in the plaster at a maximum spacing of 15 feet, or as details. 

 
09500.3.3 MORTAR 
 

All mortar shall be mixed in a power mixer for at least 5 minutes before applying.  Use only 
enough clean water to produce a plastic mortar mix.  Mortar for both the scratch coat and the 
browning coat shall be mixed in the following proportions: 

 



STUCCO SECTION 

 09500 

  

Sunrise Engineering, Inc., Standard Specifications for Construction, Stucco  
This Specification Revised March 9, 1999 Page 3 of 3 

MORTAR PROPORTIONS 

 
Ingredient Amount 

Portland cement 1 volume 
Hydrated lime 1/10 volume to each volume of cement 
Sand 3-1/2 volumes (minimum) 

 
09500.3.4 SCRATCH COAT 
 

After all reinforcement is in place, a scratch coat should be applied.  The scratch coat shall be 
applied so that the reinforcement is entirely embedded to 1/2 inch in thickness.  The scratch coat 
shall be scored in opposite directions with a metal scratching tool having teeth set 1 inch apart.  
Scratch coat should be wet down for at least two days after application and then be permitted to 
dry before applying browning coat. 

 
09500.3.5 BROWNING COAT 
 

The scratch coat shall be dampened evenly before applying browning coat.  Browning coat shall be 
applied to a minimum thickness of 3/8 inch and shall be rodded straight and true in all directions.  
This coat shall be applied to an entire elevation without laps or joinings.  Overnight joinings shall 
be made at natural breaking points, such as rises, angles, and window ledges.  Browning coat 
should be wet down for two days after application and shall be permitted to cure and dry for a 
minimum of seven days before applying finish coat. 

 
09500.3.6 FINISH COAT 
 

Finish coat shall be waterproofed exterior float.  Use only sufficient clean water to produce a 
plastic mortar. 
 
The browning coat shall be dampened evenly with water before applying the finish coat.  The 
finish coat shall be applied to an entire elevation without showing laps or joinings.  Overnight 
joinings shall be made at natural breaking points, such as rises, angles, or window ledges.  This 
coat shall be a minimum 1/8-inch in thickness.  The day after application, this coat shall be fog 
sprayed lightly, but not to saturation, and maintained in a damp condition for not less than two 
days or until cured. 
 

09500.4  METHOD OF MEASUREMENT 

 
This work shall be included with that of other items on the Bid Schedule and no separate 
measurement will be made. 

 
09500.5  BASIS OF PAYMENT 

 
Payment for this work shall be included with that of other items on the Bid Schedule and no 
separate payment will be made. 



 

DIVISION 10 
 

BUILDING SPECIALTIES
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10210.1  DESCRIPTION 

 
The Contractor shall furnish and install fans, louvers, dampers, and ventilators in designated 
buildings and equipment enclosures in accordance with the Drawings and these Specifications. 

 
10210.1.1 RELATED WORK 
 

Section 10125 - Electric Space Heaters 
Section 16010 - Electrical System Requirements 

 
10210.1.2 SUBMITTALS 
 

The Contractor shall provide complete information, which includes cutaway drawings, parts lists, 
and capacity and manufacturer's installation instructions in accordance with the requirements of 
Section 01300. 

 
10210.1.3 DEFINITIONS 
 

Not used. 
 
10210.2  MATERIALS 

 
10210.2.1 QUALITY CONTROL 
 

This specification is not intended to be exclusive or limit competition, but rather to set forth the 
minimum standards for quality and performance.  The Owner reserves the right to reject 
substitutions if in his opinion, the proposed substitutions will not achieve comparable equipment 
installation and performance standards. 

 
10210.2.2 FANS 
 
10210.2.2.1 WALL FANS - Wall fans shall be new, wall mounted, direct drive fans, mounted in a screened 

aluminum or steel frame suitable for mounting in an exterior opening.  The fan propeller shall be 
statically and dynamically balanced cast aluminum, rated in accordance with the Air Movement 
and Control Association (AMCA), Certified Ratings Program, and fitted with ball type bearings.  
The fan shall have a spun steel venturi/wall base, and a heavy-duty steel power assembly.  The fan 
shall also include an all aluminum motor operated backdraft damper and a ¼ inch by ¼ inch mesh 
16 gauge aluminum screen on the inlet, and corrosion resistant fasteners.   

 
The screening shall be removable for maintenance of the motor, and the unit shall be fitted with 
flanges around the exterior perimeter, which can provide a weather tight fit without additional 
moldings.  The fan motor shall be capable of operating at standard power supply voltages from 
110 through 480 volt, single phase or three phase as specified.  All wall fans shall be UL listed and 
shall be manufactured in compliance with NEC and OSHA standards.  Noise levels shall not 
exceed the maximum limits of Section 11010 of these Specifications. 
 
When the Drawings call for wall fans and louvers to be mounted in wall openings, the louvers will 
typically be installed on the wall exterior to protect the fan.  Both the louvers and the fan units 
should be removable or coordinated for convenient maintenance.  Power actuated louvers shall be 
connected such that they open automatically when the fan is energized. 

 
10210.2.2.2 TUBE FANS - Tube fans shall be new, direct drive, tube type fan units capable of being mounted 

directly in a circular pipe duct.  The fan motor and housing shall be fabricated from corrosion  
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resistant steel, aluminum, or plastic and shall be capable of operating in both a vertical or 
horizontal orientation.  The fan propeller shall be rated in accordance with the AMCA Certified 
Ratings Program.  The fan shall have straightening vanes, which are heliarc welded at the 
discharge side of the unit to eliminate turbulence.  The fan shall have a pre-wired twist lock 
disconnect, and the motor shall be out of the air-stream.  The fan wheel shall incorporate true 
airfoil blades, which are heliarc welded to the hub with non-overloading characteristics.  The fan 
support bracket shall include an extruded rubber isolator.  The fan motor shall use ball bearings 
and shall be capable of operating on a 110 through 480 volt, single phase or three phase standard 
power supply, as specified.  All tube fans shall be UL listed and shall be manufactured in 
compliance with NEC and OSHA standards.  Noise levels shall not exceed the maximum limits of 
Section 11010 of these Specifications. 

 
10210.2.3 LOUVERS AND DAMPERS 
 
10210.2.3.1 MECHANICALLY OPERATED LOUVERS - Mechanically operated louvers shall be the type 

and size shown on the Drawings, and shall be as manufactured by the Airolite Company, Penn 
Ventilator Company, Vent Products Company, Inc., or approved equal.  The frame and blades 
shall be 0.080 6063T5 extruded aluminum, with a standard mill finish, and the frames shall be 
formed to fit the openings.  Blades shall be accurately fitted and firmly secured to the frames.  The 
edges of all louver blades shall be folded or beaded for rigidity.  The louvers shall include blade 
edge seals, and a flange mounting system, unless otherwise shown on the Drawings.  Axles shall be 
½-inch minimum diameter x 2-inch long plated steel rods.  Bearings shall be ½-inch minimum 
diameter nylon.  All louvers and dampers shall be furnished with ¼-inch by ¼-inch mesh 16-gauge 
aluminum bird screens in a standard folded frame, installed on the inside face of fixed louvers, on 
outside face for adjustable or automatic louvers, unless shown otherwise on the Drawings.  Unless 
specified otherwise, mechanically operated louvers shall close automatically when the fan is not 
operating.  Louvers shall receive a Class I anodized coating. 

 
10210.2.3.2 POWERED LOUVERS - Where powered operators are required, the louvers shall be fully 

equipped and set up with the powered operators installed.  Powered operators shall be sized as 
shown on the drawings and shall be as manufactured by Barber Coleman, or approved equal. 

 
10210.2.3.3 FIXED LOUVERS - Galvanized steel fixed louvers shall be a complete factory assembled unit 

with stationary blades welded securely to the frame and of the size and configuration shown on the 
Drawings.  Louvers shall be fabricated from 10 gauge galvanized steel sheet and fit with a #10 
copper alloy insect screen soldered to the inside surface of the louvered opening. Unless shown 
otherwise in the CONTRACT DOCUMENTS, painting of galvanized louvers will not be required. 

 
10210.2.3.4 DOOR LOUVERS - Door louvers shall be complete factory assembled, adjustable steel (19 gauge 

min.) door louvers with manually operated shutters, which can be closed tight.  The louvers shall 
be fit with mounting brackets, which form a tight fit around the opening in the door.  The louver 
shall incorporate a factory installed coating system.  The color shall be as selected and approved 
by the OWNER.  The louver shall be the model, size and configuration shown on the Drawings.  
When no size is shown on the Drawings, door louvers shall be 12 inches by 24 inches. 

 
10210.2.4 ROOF VENTILATORS 
 
10210.2.4.1 POWERED ROOF VENTILATORS - Powered roof ventilators for attic ventilation shall operate 

automatically on a thermostat that can be adjusted between 60 F and 120 F.  The ventilators shall 
be sized as shown on the Drawings.  The units shall include built-in safety firestats in the 
thermostat housings that will automatically shut off power to the units if the temperature reaches or 
exceeds 170 F, to prevent the vent from drawing in more air in the event of a fire.  The units shall 
be of all metal construction of either galvanized steel, aluminum, or both.  No plastic domes or 
flashing plates shall be used.  The units shall incorporate an integral screen of 1/8-inch mesh 
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maximum, to keep out birds and large insects.  Appropriate flashing and lap cement shall be 
installed to ensure that the vents are fully weatherproof. 

 
10210.2.4.2 WIND DRIVEN TURBINES - Wind driven turbine roof ventilators installed to remove hot attic 

air and to prevent condensation under winter conditions, shall be 12-inch internally braced turbine 
ventilators, as shown on the Drawings.  Ventilators shall be constructed of 24-gauge galvanized 
steel with an aluminum painted finish, and shall have ribbed blades for added strength.  Turbine 
ventilators shall use hard chrome plated DuPont Delrin bearing systems, or approved equal.  The 
ventilator shall be supplied with an integral automatic damper, designed to fit inside the 12-inch 
turbine base and turbine with base units.  The damper shall be fully open at 90 F and shall be fully 
closed at 50 F.  When installed on pitched roofs the ventilator shall employ an angle adjustable 
base, which will allow the ventilator to be installed with the axis of ventilator rotation plumb.  
Appropriate flashing and lap cement shall be installed to ensure that the vents are fully 
weatherproof. 

 
10210.2.5 TURBINE VENTILATORS FOR ROOM VENTILATION 
 

Wind driven turbine roof ventilators installed to circulate and vent warm air out of building spaces 
shall be 12-inch internally braced turbine ventilators, as shown on the Drawings.  Ventilators shall 
be constructed of 24-gauge galvanized steel with an aluminum painted finish, and shall have ribbed 
blades for added strength.  Turbine ventilators shall use hard chrome plated DuPont Delrin bearing 
systems, or approved equal.  The ventilator shall be supplied with an integral thermally actuated 
automatic damper, designed to fit inside the 12-inch turbine base and turbine with base units.  The 
damper shall be fully open at 90 F and shall be fully closed at 50 F. When installed on pitched 
roofs the ventilator shall employ an angle adjustable base, which will allow the ventilator to be 
installed with the axis of ventilator rotation plumb.  Turbine roof ventilators used for room 
ventilation shall incorporate ductwork through the roof, attic spaces and ceiling.  A factory painted 
aluminum or vinyl louvered grille shall be fastened to the ceiling to cover the duct opening in the 
ceiling.  The louver shall closely match the interior ceiling colors.  The ductwork shall be 24 gauge 
galvanized steel, minimum.  Appropriate flashing and lap cement shall be installed to ensure that 
the vents are fully weatherproof. 

 
10210.3  CONSTRUCTION REQUIREMENTS 
 

Fans, louvers, dampers and ventilators shall be installed at the locations shown on the Drawings.  
Installations shall be in strict accordance with the manufacturer’s installation instructions, NEC, 
OSHA, applicable local codes and requirements, the Drawings, and these Specifications.  Wall 
openings shall be as shown on the Drawings.   
 
Equipment installed in a concrete or masonry opening shall be mounted with expansion anchors 
through the frame or flange, or as otherwise detailed on the Drawings.  Equipment installed in a 
wood framed opening shall be installed using lag screws or bolts, or as otherwise detailed on the 
Drawings.  Where a caulked seal is required, ventilation equipment shall be provided with caulking 
stops.  After installation, all joints between the equipment and the opening shall be caulked. 

 
10210.4  METHOD OF MEASUREMENT 
 
10210.4.1 NO MEASUREMENT 
 

Unless a separate bid item for furnishing and installing the work outlined in this Section is 
provided in the Bid Schedule, this work shall not be measured for separate payment, but shall be 
considered incidental to other items in the Bid Schedule. 
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10210.4.2 SEPARATE MEASUREMENT 
 

Where items installed under this section are listed separately in the Bid Schedule, the items shall 
be measured by counting the completed and accepted units. 

 
10210.5  BASIS OF PAYMENT 

 
Complete compensation for the accepted work outlined in this Section shall be included in other 
bid items when no separate bid item is provided in the Bid Schedule for this work.   
 
When a separate bid item is provided in the Bid Schedule, complete compensation for this 
accepted work shall be included in the contract unit price on the Bid Schedule. 

 
 

PAY ITEM UNIT 
Install (Size) (Type) Louvers Each 

Replace (Size) (Type) Louvers Each 
Install (Size) (Type) Fan Each 

Replace (Size) (Type) Fan Each 
Install (Size) (Type) Damper Each 

Replace (Size) (Type) Damper Each 
Install (Size) (Type) Roof Ventilator Each 

Replace (Size) (Type) Roof Ventilator Each 
Install (Size) (Type) Room Ventilator Each 

Replace (Size) (Type) Room Ventilator Each 
 



 

DIVISION 11 
 

PROCESS AND MECHANICAL EQUIPMENT
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11010.1 DESCRIPTION 

 
This section is included for guidance in the selection and installation of mechanical equipment.  
The requirements contained herein apply to all items of mechanical equipment the same as if these 
provisions were contained in the individual part of the Specifications for the equipment. 

 
11010.1.1 RELATED WORK 
 

Not used. 
 
11010.1.2 SUBMITTALS 
 
11010.1.2.1 SHOP DRAWINGS – Shop drawings shall be submitted as follows: 
 

 The Contractor shall submit Shop Drawings to the Engineer for approval on all mechanical 
equipment to be furnished under this Contract in accordance with Section 01300.  The number 
of copies submitted shall be four, PLUS the number of copies the Contractor wishes to have 
returned. 

 
 Prior to submitting the drawings, the Contractor shall review the information for 

completeness.  Only complete information will be reviewed by the Engineer, and only after the 
Contractor has signified his approval of the information.  Shop drawings will not be approved 
until cut-away or assembly drawings, with part and material specification lists, have been 
submitted. 

 
 Shop drawings shall consist of a cover sheet which indicates intended use and data summary, 

outline drawings, cut-away drawings, parts lists, material specification lists, and all 
information required to substantiate that the proposed equipment meets the Specifications.  In 
some special cases reproducible transparencies of Shop Drawings shall be furnished to the 
Engineer in addition to the above mentioned number of copies. 

 
 Shop drawings for motors shall include published dimension sheets and shall include a motor 

data sheet which shows all the motor characteristics, i.e., horsepower, voltage, code letter, 
design letter, service factor, enclosure, insulation, etc.  All characteristics of the motor shall be 
shown on the data sheet, which shall be approved by the Engineer prior to delivery of the 
motor. 

 
 Shop drawings for pumps shall include make, style, speed, size, type, head-capacity, 

efficiency, materials used, design features, weights, etc.  All characteristics of the pump shall 
be shown on the data sheet, which shall be approved by the Engineer prior to delivery. 

 
 The Contractor shall assume the responsibility to ensure that approved guards for all drive 

units, pulleys, or rotating shafting are detailed on Shop Drawings and submitted with them to 
the Engineer for approval. 

 
11010.1.2.2 PARTS CALCULATIONS AND DETAILS - The Contractor shall provide calculations and 

details on all parts individually and collectively to show that the equipment offered satisfies the 
performance, strength, vibration, and other requirements of these Specifications. 

 
11010.1.2.3 GEAR REDUCTION UNITS - The Contractor shall submit complete engineering information, 

catalog data, design features, load capacities, and mechanical efficiency ratings for each gear 
reduction unit incorporated in the work.  This information shall also be included in the equipment 
Operation and Maintenance Manuals, as described herein. 
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11010.1.2.4 OPERATION AND MAINTENANCE MANUALS - The Contractor shall furnish to the Owner 
four (4) copies of Operation and Maintenance (O & M) Manuals for each system or item in 
accordance with Section 01300 of these Specifications and as follows: 

 
 O & M manuals shall be broken down into sections.  The sections shall include Mechanical 

Equipment, Automatic and Special Valves, Control Systems, Electrical, and other additional 
sections as necessary.  All sections shall be labeled and each item shall be sub-labeled.  Each 
section shall include a description of the operation and maintenance of each item or 
component included in that section. 

 
 There shall be included in the front of each manual an index laminated with plastic on both 

sides for protection against rough use. 
 
 Each manual shall be bound in hard cover 

 
 The manuals shall be delivered to the Owner prior to installation of any operating equipment. 

 
 No acceptance of any equipment will be made until the complete manuals have been 

submitted, evaluated and approved. 
 
 One copy of the complete manual shall be at the jobsite available for use by the Contractor’s 

field personnel, the Owner, and the Engineer during installation, start-up and testing of the 
equipment. 

 
11010.1.3 DEFINITIONS 
 

Not used. 
 
11010.2 EQUIPMENT 

 
11010.2.1 QUALITY CONTROL 
 

All equipment shall be the product of a manufacturer experienced in the design, construction, and 
operation of equipment for the purpose required.  The manufacturer shall have furnished such 
equipment long enough to be able to show a record of successful operation for a period of not less 
than two years.  When two or more units of equipment for the same purpose are required, they 
shall be products of the same manufacturer. 

 
11010.2.2 MANUFACTURER’S GUARANTEE 
 

Manufacturers or suppliers of all equipment furnished under this contract shall guarantee said 
equipment for a period of 1 full year from the date of Substantial Completion or Final Acceptance 
of the work in accordance with Section 00700.29 of these Specifications.  Equipment shall be 
made up of parts which are designed to act as a unit; and the manufacturer shall guarantee that 
when the component parts are assembled into the final unit, these parts will fit and operate 
satisfactorily. 

 
11010.2.3 ACCOMMODATION TO SEA LEVEL 
 

The elevation of this project above sea level is shown on Drawings.  Design and performance of all 
mechanical equipment shall conform thereto. 
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11010.2.4 GENERAL REQUIREMENTS 
 
11010.2.4.1 HEAVY DUTY RATING - The manufacturer shall rate all mechanical items heavy duty.  All parts 

of equipment shall be amply proportioned for all stresses, which may occur during operation and 
for any additional stresses, which may occur during fabrication and erection.  Unless specified 
otherwise, all bearings shall be sized as a minimum for 100,000-hour service at maximum loading 
under AFMBA B-10 conditions. 

 
11010.2.4.2 STEEL AND IRON - Structural steel shall conform to ASTM A 36.  Iron castings shall be tough 

close-grained gray iron castings in accordance with ASTM A 48. 
 
11010.2.4.3 FASTENERS - All fasteners for aluminum shall be stainless steel.  All steel other than stainless 

steel shall be isolated from aluminum with stainless steel, neoprene, or other approved material. 
 
11010.2.4.4 MODIFICATIONS TO PRODUCTION LINE EQUIPMENT - Modifications shall be made in 

manufacturer’s equipment to make it conform to the specific requirements of the Drawings and 
Specifications, if the standard product does not fulfill all requirements. 

 
11010.2.4.5 PRODUCTION LINE IMPROVEMENTS - All equipment shall include all production line 

improvements made prior to the contract or delivery date. 
 
11010.2.5 MOTORS 
 
11010.2.5.1 GENERAL - The purpose of this subsection is to identify and define premium quality electric 

motors having high electrical and mechanical integrity and energy efficient operation under 
adverse operating conditions to give maximum life and minimum life cycle costs. 

 
11010.2.5.2 COMPLIANCE – Standards for motors are as follows: 
 

 Motors shall be totally enclosed, either fan-cooled or non-ventilated, squirrel-cage induction 
motors, NEMA frame size 182T through 449T, as indicated on the Drawings or prescribed in 
the Special Provisions.  Motors shall be Reliance XE or approved equal. 

 
 All motors covered by this specification shall conform to the latest applicable requirements of 

NEMA, IEEE, ANSI, and NEC standards, including IEEE Std. 841. 
 

 Motors shall be designed for continuous duty for 3-phase, 60 HZ, 200, 230, 230/460 or 575 
volt operation, NEMA design B. 

 
 Ratings shall be based on a 40°C ambient temperature and on operation at the given project 

altitude.  Ratings shall provide for a maximum resistance temperature rise of 80°C at a service 
factor of 1.0, and a 90°C rise at a service factor of 1.15, through 150HP. 

 
 Motors shall be furnished with Class F insulation, 1.15 service factor but shall be selected for 

operation within their full load rating without applying the service factor. 
 

 Motors shall be of a premium efficient design and shall be different from the manufacturer’s 
standard efficient product. 

 
 Motors shall be evaluated on conformance to this specification and total costs including initial 

cost and operating life-cycle cost.  Life-cycle cost to be based on motor efficiency evaluation 
at a stated dollar penalty per kilowatt of motor losses based on specific operating conditions. 
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11010.2.5.3 CONSTRUCTION - Motor rotor construction shall be die cast aluminum or fabricated copper or 
their respective alloys.  Rotors on frames 213T and above shall be keyed to shaft and rotating 
assembly dynamically balanced to and .0005 inches peak to peak 182T-326T frames, and .00075 
inches peak to peak 364T-449T frames.  Balance weights, if required, shall be secured to the rotor 
resistance ring or fan blades by rivets.  Machine screws and nuts are prohibited.  The entire 
rotating assembly between bearing inner caps shall be coated with a corrosion-resistant epoxy. 

 
11010.2.5.4 MECHANICAL – Mechanical requirements shall be as follows: 
 

 Bearings shall be ball, open, single row deep groove, Conrad type, and shall have a Class 3 
internal fit conforming to AFBMA Std. 20.  For belted duty applications, drive end bearing 
may be cylindrical roller type. 

 
 Bearings shall be selected to provide L10 rating life of 17,500 hours minimum for belted 

applications, 100,000 hours minimum for flexible direct coupled applications.  Calculations 
shall be based on external loads using NEMA belted applications limits per MG1-14.07 and 
typical sheave weights and internal loads defined by the manufacturer including magnetic pull 
and rotating assembly weight. 

 
 Bearing temperature rise at rated load shall not exceed 60°C 3600 RPM or 50°C 1800 RPM 

and slower.  Temperature rise is to be measured by RTD or thermocouple at bearing outer 
race. 

 
 Bearing AFBMA identification number shall be stamped on motor nameplate. 

 
 Motor lubrication system shall consist of a grease inlet on motor bracket with capped grease 

fitting on inlet, grease relief plug 180 degree from inlet, grease reservoir in bracket and grease 
reservoir in cast inner cap. 

 
 Motor to be greased by manufacturer with a premium moisture resistant polyurea thickened 

grease containing rust inhibitors and suitable for operation over temperature from -25°C to 
120°C. 

 
 Bearings shall be protected by INPRO/SEAL bearing isolators on both ends of the motor  

unless otherwise approved by the Engineer. 
 
11010.2.5.5 ENCLOSURE – Motor enclosure including frame with integrally cast feet, end brackets, locking 

bearing inner caps, fan guards, and conduit box and cover shall be cast iron, ASTM Type A-48, 
Class 25 or better. 

 
11010.2.5.6 CONDUIT BOX - Motor conduit box shall be cast iron construction; rotatable in 90-degree 

increments, diagonally split with tapped NPT threaded conduit entrance hole.  Neoprene conduit 
box cover gasket and neoprene lead seal gasket between box and motor frame shall be furnished.  
The conduit box shall incorporate a mounted, clamp-type ground lug. 
 

11010.2.5.7 COOLING FAN – The external cooling fan shall be corrosion-resistant, non-sparking, bi-
directional, keyed, clamped and shouldered on the motor shaft. 
 

11010.2.5.8 BREATHER DRAINS - Stainless steel automatic breather drains shall be provided in the lowest 
part of both front and back end brackets to allow drainage of condensation. 
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11010.2.5.9 MOUNTING HARDWARE - All mounting hardware shall be hex head, high strength, SAE Grade 
5, plated for corrosion protection.  Screwdriver slot fasteners are prohibited.  A forged, steel, 
shouldered eyebolt shall be provided on all frames.  Eyebolt receptacle shall be threaded and 
designed to prevent moisture or foreign material from entering motor when eyebolt is removed. 

 
11010.2.5.10 NAMEPLATE - Corrosion resistant stainless steel nameplate shall be affixed to motor frame with 

stainless steel or brass drive pins.  Nameplate(s) shall include all required NEMA data and 
AFBMA bearing numbers, and connection diagram for dual voltage motors. 

 
11010.2.5.11 SHAFT SLINGER - An external V-ring shaft slinger shall be provided on both shaft extensions 

254T and larger and on the drive end shaft only 182T-215T to minimize entrance of moisture or 
foreign material into bearing cavity. 

 
11010.2.5.12 CORROSION PROTECTION - Frame to end bracket assembly of machined parts shall be 

protected and sealed by application of thick corrosion-resistant material to the machine surfaces 
prior to assembly. 

 
11010.2.5.13 ELECTRICAL – Electrical requirements shall be as follows: 
 

 All motors shall successfully operate under power supply variations per NEMA MG1-14.30. 
 

 All motors shall be NEMA Design B with torque and starting currents in accordance with 
NEMA MG1-12.35 and 12.38 except in special applications requiring higher starting torques 
where NEMA Design C is permitted. 

 
 Motors shall have copper windings. 

 
 Motor insulation system shall be Class F minimum, utilizing materials and insulation systems 

evaluated in accordance with IEEE 117 classification tests. 
 

 Motor leads shall be nonwicking type, Class F temperature rating or better and permanently 
numbered for identification. 

 
 The entire wound and insulated stator shall receive an additional coating of epoxy paint on all 

air gap surfaces, to protect against moisture and corrosion. 
 
11010.2.5.14 FACTORY TESTING - Each completed and assembled motor shall receive a routine factory test 

per NEMA standards. 
 
11010.2.5.15 NOISE - The no-load sound pressure level, based on the A-weighted scale at 3 feet when measured 

in accordance with IEEE Std. 85 should not exceed 85 DBA. 
 
11010.2.5.16 EFFICIENCY - All motors shall be of an energy-efficient design, different from manufacturer’s 

standard product through the use of premium materials, design and improved manufacturing 
process, that reduces motor losses approximately 40% from standard efficient designs, and whose 
minimum efficiencies exceed NEMA Table MG1-12.6C.  Motor efficiency shall be determined in 
accordance with NEMA Standard MG1-12.54 and full load efficiency labeled on motor nameplate 
in accordance with NEMA Standard MG1-12.55. 

 
11010.2.5.17 FINISH - All motor parts including frame, brackets, fan cover, and terminal box shall receive a 

minimum of two coats of high grade USDA accepted epoxy paint.  Motor assembly must 
satisfactorily withstand salt spray tests for corrosion per ASTM B-117 for 96 hours. 



MECHANICAL EQUIPMENT GENERAL REQUIREMENTS SECTION 

  11010 

 

Sunrise Engineering, Inc., Standard Specifications for Construction Mechanical Equipment General Requirements 
This Specification Revised August 21, 2006  Page 6 of 10 

11010.2.6 PUMPS 
 
11010.2.6.1 GENERAL - The Contractor shall furnish, install, and test all pumps.  Pumps shall be of heavy-

duty construction for heavy-duty continuous service or for intermittent service, whichever imposes 
the most severe service on the pump.  Pumps of inferior design or make will not be accepted. 

 
11010.2.6.2 MECHANICAL DEFECTS - Mechanical defects shall include excessive vibration, improper 

balancing of any rotating parts, improper tolerances, binding, excessive motor heating, defective 
materials, improper fitting of parts, and any other defect which will in time damage the pump or 
pumps or unreasonably impair the efficiency of the pumps. 

 
11010.2.6.3 CAUSE FOR REJECTION – Rejection of pumps for cause will be as follows: 
 

 Pumps that have mechanical defects or do not meet the range of head-capacity characteristics, 
efficiency, and vibration requirements will be rejected and shall be replaced at the 
Contractor’s full expense for furnishing, installing, removal, and replacement. 

 
 If it is found upon delivery that the pump materials do not agree with the requirements of the 

Specifications as to size, type, quality, or metallurgy, they will be rejected as unfit for use on 
this project.  Bronze or brass parts of any pump in contact with the pumped liquid shall 
contain no aluminum nor greater than six percent zinc. 

 
11010.2.6.4 FRICTION LOSSES - Pump friction losses, including entrance, column, shaft, and discharge 

losses shall be added to the total dynamic heads that are specified under each pump in order to get 
the head that the impeller must pump against.  Pump head-capacity curves shall indicate that these 
losses have been included. 

 
11010.2.6.5 PRESSURE GAUGES - Pumps shall be tapped at the suction and discharge for pressure gauges.  

In general, all pumps that can be tested by pressure gauges shall be provided with suitable taps on 
both suction and discharge.  Taps may be in pumps or in adjacent pipes within three inches of the 
pump flange. 

 
11010.2.6.6 TESTING - Each and every pump, with its motor, drive, gearing, etc., shall be checked run, and 

tested at the place of manufacture.  In addition, all pumps shall be volumetrically tested as to head-
capacity requirements and for the purpose of cross checking the calibration of meters as required 
by the Engineer, after installation.  Four certified laboratory performance curves for each pump 
shall be submitted to the Engineer for approval before shipment of the pump. 

 
11010.2.7 MECHANICAL POWER TRANSMISSION EQUIPMENT 
 

All mechanical power transmission equipment including V-belts, sheaves, chains, sprockets, 
mechanical variable speed drives, gear reducers, open and enclosed gearing, clutches, brakes shall 
be rated for 24-hour a day service and sized with a minimum service factor of 1.5.  The 1.5 service 
factor shall be related to the nameplated HP and torque of the prime source of power and not the 
equipment actual loading.  Should the manufacturer recommend a service factor larger than 50%, 
the manufacturer’s recommendation shall take precedence. 

 
11010.2.8 GEAR REDUCTION UNITS 
 
11010.2.8.1 CONSTRUCTION - Unless otherwise specified, all gear reduction units shall be helical or 

herringbone type.  No planetary gear units shall be used for any purpose, and worm gear type units 
may be used only where specified.  Gears of gear reduction units shall be made of highest quality 
alloys treated for hardness and severe service.  The complete reduction unit shall be fully enclosed  
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in a heavy cast iron housing with gears running in oil.  All bearings shall be of the anti-friction 
type. 

 
11010.2.8.2 CLASS OF SERVICE - Gear reduction units shall be selected for the class of service specified.  

The class of service must be determined by the manufacturer of the gear reduction units after being 
informed by the Contractor as to what equipment the units are to be used for and to what type of 
duty the equipment will be subjected.  Where no class of service is specified, gear reduction unit 
class of service shall be Class II or heavier, as required, as classified by the American Gear 
Manufacturers Association. 

 
11010.2.8.3 CAPACITY AND PERFORMANCE - The actual and rated horsepower capacity, torque, 

overhung capacity, and bearing capacity of each reduction unit shall be not less than the 
horsepower rating of the drive motor nor less than that which will be encountered under full load 
and under the most severe operating conditions which the equipment will be called upon to 
operate.  The Engineer may reject any gear reduction unit that does not meet the above 
requirements.  Only gear reduction units of long established manufacture and reputation may be 
used. 

 
11010.2.9 SPECIAL TOOLS 
 

All special tools that are required to assemble, disassemble, repair, and maintain any item of 
mechanical equipment shall be furnished with the equipment.  Special tools shall include any type 
of tool that has been specifically made for use on an item of equipment for assembly, disassembly, 
repair, and maintenance.  When special tools are provided, they shall be marked or tagged, and a 
list of such tools shall be included with the maintenance and operation instructions describing the 
use of each marked tool. 

 
11010.2.10 LUBRICATION FITTINGS 
 

All lubrication fittings shall be brought to the outside of all equipment so that they are readily 
accessible from the outside without the necessity of removing covers, plates, housing, or guards.  
Fittings shall be accessible from safe, permanent walk or walk areas without ladders, scaffolds, etc.  
Fittings shall be Lincoln “Bullneck” Hydraulic Surface Check Fittings (Lincoln Engineering Co., 
St. Louis, Missouri), or approved equivalent.  Lubrication fittings shall be mounted together 
wherever possible.  They shall not be individual fittings field mounted together, but use shall be 
made of factory-mounted multiple fitting assemblies located in convenient area.  Connection from 
multiple fitting assemblies to point of use shall be minimum 3/16” stainless steel tubing, securely 
mounted parallel with equipment lines and protected where exposed to damage. 

 
11010.2.11 MACHINERY AND EQUIPMENT GUARDS 
 
11010.2.11.1 CONSTRUCTION AND INSTALLATION - All machinery drive units, pulleys, or rotating 

shafting shall be furnished with approved guards, shields, or barriers.  Such guards, shields, or 
barriers shall be neatly and substantially constructed, adequately supported from adjacent framing,.  
Guards shall be constructed of 6061-T6 aluminum unless otherwise indicated.  The frame shall be 
covered with expanded aluminum for heat dissipation.  All guards shall be isolated so no dissimilar 
metals come into contact. 
 
All guards shall be sized to allow installation of pulleys up to and including 15 percent over size.  
The width of the guard shall be such as to allow one additional belt to be added in the future. 
 

11010.2.11.2 COMPLIANCE - Guards shall be provided in all cases where required by state or OSHA or local 
codes.  While all such guards may not be shown in detail on the Drawings, the Contractor is  
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expected to be familiar with the requirements of local, state, and federal regulations regarding 
machinery guards and safety devices. 

 
11010.2.12 PAINTING 
 

All equipment furnished for the project shall be painted in accordance with the requirements of 
Division 9 of these Specifications. 

 
11010.3 EQUIPMENT CONSTRUCTION, INSTALLATION, AND TESTING 

 
11010.3.1 GENERAL 
 

The furnishing and installation of equipment shall include testing, painting, checking levels and 
alignment, furnishing and placing of lubricants of whatever type, and furnishing of factory-trained 
service mechanics or engineers where called for.  All equipment when finally installed shall be 
complete and ready for operation without binding or overloading of critical components or motors.  
The Contractor shall furnish at no extra cost to the Owner all appurtenances, piping, valves, 
fittings, wiring, supports, hangers, etc., as are required to place the equipment in first-class 
operating condition and in a near and workmanlike manner. 

 
11010.3.2 INSTALLATION 
 
11010.3.2.1 GENERAL - Equipment shall be installed complete and ready to operate by skilled craftsmen.  

Each craftsman employed to install a specific type of equipment shall be thoroughly trained in the 
particular trade required to install that equipment. 

 
All moving parts of equipment and machinery shall be carefully installed, tested for operation, and 
adjusted so that all parts move freely and function to secure satisfactory operation. 

 
11010.3.2.2 WELDING - Qualified welders in accordance with applicable welding codes and procedures shall 

perform all welding.  Welding shall be by electric arc, unless otherwise shown on the Drawings or 
required by these Specifications. 

 
11010.3.2.3 ANCHOR BOLTS - Anchor bolts for heavy equipment shall be encased in metal tubing having an 

inside diameter not less than two times that of the bolt, unless otherwise detailed on the Drawings.  
Foundations for pumps, motors and other equipment shall be left one inch below the grade of 
machine base unless otherwise required on the Drawings.  After the proper setting of machine for 
alignment and grade, the recess below the equipment base, together with recess between the anchor 
bolt and the metal tube, shall be grouted and carefully finished with non shrink grout. 

 
11010.3.2.4 PIPING - All piping required for proper operation of equipment shall be installed.  Piping layouts 

may require modification from that shown on the Drawings depending on equipment furnished.  
All costs for piping or piping modifications required to suit the particular equipment furnished 
shall be borne by the Contractor. 

 
11010.3.2.5 ELECTRICAL - Unless otherwise specified herein all electrical work, materials and equipment 

shall conform to the provisions of Division 16, Electrical of these Specifications.  It shall be the 
responsibility of the Contractor to provide complete electrical systems sized to suit the equipment 
furnished and installed. 

 
11010.3.2.6 ALIGNMENT OF MOTORS AND EQUIPMENT – Alignment of motors and equipment shall be 

as follows: 
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 In general, checking and correcting the alignment shall follow the procedures established in 
Section B (1X) of the Standards of the Hydraulic Institute, Instructions for Installation, 
Operation, and Maintenance of Centrifugal Pumps, as applicable. 

 
 In all cases, the equipment shall be properly leveled and brought into angular and parallel 

alignment. 
 

 Equipment bases shall not be grouted nor foundation bolts finally tightened until all piping 
connections are complete and in satisfactory alignment, such that no strain is transmitted to the 
equipment. 

 
 In every case where a drive unit is connected to a driven piece of equipment by a flexible 

coupling, the coupling halves shall be disconnected and the alignment between the motor and 
the equipment checked and corrected after the complete unit has been leveled on its 
foundation.  The alignment shall then be checked and corrected again after the grout has cured 
and the foundation bolts have been tightened. 

 
11010.3.2.7 GROUTING – Grouting shall be performed as follows: 
 

 Machinery shall first be perfectly aligned and leveled by means of steel wedges and shims 
near the anchor bolts.  Anchor bolts shall be tightened against the shims on wedges before 
placing grout. 

 
 Before grout placement, equipment foundations shall be prepared by chipping, hammering or 

sand blasting the entire concrete surface which will be grouted to remove any dirt or grease 
and to expose the concrete aggregate, unless approved otherwise by the Engineer. 

 
 The equipment shall again be checked for level and alignment. 

 
 The roughened foundation shall then be thoroughly cleaned, and the grout shall be thoroughly 

packed into place, filling all voids under the base of equipment. 
 

 Special non-shrink grout shall be used in the placement of all heavy equipment and equipment 
bases.  Non-shrink grout shall be as specified in Division 3 of these Specifications. 

 
 Grout around all machinery bases shall be neatly pointed.  All sandblast residue, grease, and 

debris shall be removed before any grout placement is started. 
 
11010.3.3 TESTING 
 
11010.3.3.1 GENERAL - Before testing, all equipment and mechanisms shall be filled by the Contractor with 

the proper amounts and types of oil and grease as recommended by the equipment manufacturer.  
The Contractor shall furnish all personnel, chemicals, and other necessary items as are required for 
the initial testing of equipment. 

 
11010.3.3.2 DURATION OF TEST - Generally each piece of equipment, which in its normal use will operate 

for prolonged periods, shall be operated by the Contractor for at least 24 hours after installation, 
unless the Engineer is satisfied that a shorter test period is adequate.  Satisfactory completion of 
this test does not relieve the Contractor of his responsibility in the event of binding, overloading, 
over-heating, or other equipment failure or malfunction after initial testing is performed. 
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11010.3.3.3 VIBRATION - The prime supplier shall make field tests for acceptable vibration in the on all 
pumps or other equipment with rotating shafts and/or a drive unit.  Units shall be field tested for 
vibration after installation using the following process: 

 
 All vibration testing shall be performed in the presence of and be witnessed by the Engineer.  

Testing shall be as required by the Engineer at various speeds between maximum and 
minimum.  The Engineer shall be furnished a complete copy of vibration test data for each test 
performed. 

 
 Each unit shall be tested separately with no other unit running. 

 
 Drive systems, complete with motors, in place at the jobsite shall not vibrate more than 0.012 

amplitude inch.  Amplitude as used in this Section shall mean total peak-to-peak displacement, 
and it shall be measured by an IRD Vibration Meter, Model 306, or approved equal. 

 
 All field tests shall be running tests with the drive unit driving the equipment. 

 
 The equipment shall be free of static unbalance; shall be free of dynamic unbalance up to the 

maximum speed of the drive system; shall have the torsional critical speed 20 percent above 
the maximum speed of the pump and drive system. 
 

 Vibration that occurs at the rotational critical speed shall not be greater than 0.012 amplitude 
inch; and shall be free of apparent unbalance caused by defective bearings, by close-fitting 
parts which may rub on the rotating parts intermittently, by loose discs or rotor parts, 
unbalanced loads, or by oil whip. 
 

 Unless directed otherwise by the Engineer, vibration shall be measured at the top of the motor. 
 
11010.3.3.4 NOISE LEVELS – Noise levels for the equipment and motors shall be measured in the field in 

accordance with AGMA 295.03.  The combination equipment and motor, shall be designed to emit 
not more than 85 dBA when the measurements of the “C” network of the sound level meter are 
converted to “A” network readings or read directly on “A” network, unless otherwise specified.  
The manufacturer shall guarantee the sound levels specified.  Enclosures built over the units are 
not acceptable as a means to meet specified sound levels.  Each piece of equipment and its driver 
shall be tested through the range of possible operating speeds. 

 
11010.4 METHOD OF MEASUREMENT 

 
Not used. 

 
11010.5 BASIS OF PAYMENT 

 
Not used. 



 

DIVISION 15 
 

MECHANICAL
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15010.1  DESCRIPTION 

 
15010.1.1  WORK INCLUDED 

 
A.  Basic requirements common to the work in general of Division 15 and other Divisions 

and Sections of the Specification where referenced. 
 
B.  Provide, unless specified otherwise, all labor, materials and equipment necessary for 

completely finished and operational mechanical systems described and specified under 
other Sections of this Division 15. 

 
C.  Provide all minor incidental items such as offsets, fittings, and accessories required as 

part of the work even though not specified or indicated. 
 
D. Inspection: Inspect work preceding or interfacing with work of Division 15 and report 

any known or observed defects that affect the Work to the Construction Manager/General 
CONTRACTOR. Do not proceed with the work until defects are corrected. 

 
E.  Existing Utilities: Are indicated as accurately as possible on the Drawings. Close 

openings and repair damage in acceptable manner to utilities encountered. This 
CONTRACTOR shall be responsible for field surveying all aspects of existing conditions 
prior to bid date. Change orders will not be issued for a failure to review existing 
conditions which affect division 15000 work. 

 
15010.1.2  RELATED WORK 

 
Requirements: Provide Basic Requirements in accordance with the Contract Documents. 

 
15010.1.3  UTILITIES, EXTENSIONS, CONNECTIONS AND FEES FOR WATER AND SEWER 

 
A.  Provide all building services extensions and connections to off-site and on-site utilities. 
 
B.  Sewer connection charges, typically based on fixture units, that in principle allow the 

right to obtain the sewer services from the utility will be arranged and paid for by the 
Division 15 CONTRACTOR. 

 
C.  Water system development fees, typically based on meter size, that in principle allow the 

right to obtain the water services from the utility will be arranged and paid for by the Site 
Utilities CONTRACTOR. 

 
D.  Sewer tap fees as they are known to the trade and are the charges for actual materials and 

labor for tapping, inspection and recording of the tap shall be arranged and paid for by 
the Site Utilities CONTRACTOR. 

 
E.  Water tap fees as they are known to the trade and are the charges for actual materials and 

labor for tapping, inspection and recording of the tap shall be arranged and paid for by 
the Site Utilities CONTRACTOR. 

 
F.  In the event that the serving utility company installs their own taps, service, meters, etc., 

all costs imposed by this action shall be paid for by the Division 15 CONTRACTOR. 
Extensions from termination points to connection with building services and systems will 
be the responsibility of the Division 15 CONTRACTOR. 
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G.  Be responsible for all pads, vaults, manholes, manhole covers, meter enclosures, valves, 
services boxes, and the like, all in conformance with requirements of the serving utility 
company. 

 
H.  In the event that the water service to the building is a combination domestic and fire 

protection service, the responsibility of said “combination service” to the point of 
domestic connection shall be that of a licensed Fire Protection CONTRACTOR, 
including tap, valves, excavation, backfill, compaction and meters, if any. After point of 
domestic connection, responsibility for separate fire and domestic services is with 
appropriate trades including all labor and materials as herein before mentioned.  

 
1.  CONTRACTOR shall coordinate with other trades all interface piping and types 

of connections to be provided for interface. 
2.  Provide fire hydrant, auxiliary gate valve, tapping sleeve and valve or tee, 

service boxes, and anchor or swivel couplings, thrust blocks, deadmen, rods, and 
the like, all in conformance with the requirements of serving utility company. 

 
15010.1.4  REFERENCES 

 
General: 
 
1.  For products or workmanship specified by association, trade, or Federal Standards, 

comply with requirements of the standard, except when more rigid requirements are 
specified or are required by applicable codes. 

 
2.  The date of the standard is that in effect as the date of the Contract Documents, except 

when a specific date is specified. 
 
3.  When required by individual Specifications section, obtain copy of standard. Maintain 

copy at job site during work until substantial completion. 
 
15010.1.5  DEFINITIONS 
 

A.  Specification Language Explanation: These Specifications are of abbreviated, simplified 
or streamlined type and include incomplete sentences. Omissions of words of phrases 
such as “the CONTRACTOR shall”, “in conformity therewith”, “shall be”, “as noted on 
the drawings”, “a”, “the”, are intentional. Supply when “NOTE” occurs on Drawings. 
Supply words “shall be” or “shall” by inference when colon is used with sentences or 
phrases. Supply words “on the Drawings” by inference when “as indicated” is used with 
sentences or phrases.  Singular words will be interpreted as plural and plural words will 
be interpreted as singular where applicable and where full context of the Contract 
Documents so indicates. 

 
B.  Furnish: Except as otherwise defined in greater detail, term “furnish” is used to mean 

supply and deliver to project site, ready for unloading, unpacking, assembly, installation, 
etc., as applicable in each instance. 

 
C.  Install: Except as otherwise defined in greater detail, term “install” is used to describe 

operations at Project site including unloading, unpacking, assembly, erection, placing, 
anchoring, applying, working to dimension, finishing, curing, protecting, cleaning and 
similar operations, as applicable in each instance. 

 
D.  Provide: Except as otherwise defined in greater detail, term “provide” means furnish and 

install, complete and ready for intended use, as applicable in each instance. 
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E.  Indicated: The term “Indicated” is a cross-reference to graphics, notes or schedules on 
Drawings, to other paragraphs or schedules in the Specifications, and to similar means of 
recording requirements in contract documents. Where terms such as “shown”, “noted”, 
“scheduled”, and “specified” are used in lieu of “indicated”, it is for purpose of helping 
reader locate cross-reference, and no limitation of location is intended except as 
specifically noted. 

 
F.  General CONTRACTOR: The term “General CONTRACTOR” used in Division 15 and 

elsewhere in the Contract Documents means the party with whom the OWNER has 
executed the OWNER-CONTRACTOR Agreement. 

 
G.  Approved equal: Except as otherwise defined in greater detail, term “approved equal” 

means that any materials, equipment, work procedures and techniques shall be either 
addressed on the drawing, specifications or addendum by manufacturer or by detailed 
material description. When brand names are referenced it implies that only the 
manufacturers listed are approved. All approved material, equipment, work procedures, 
and techniques will be noted in the specifications, drawings, or by addendum prior to bid 
date. Items not approved in this manner will not be considered. 

 
15010.1.6  QUALITY ASSURANCE 

 
A.  Quality Control 
 

1.  Materials and apparatus required for the work to be new and of first-class 
quality; to be furnished, delivered, erected, connected and finished in every 
detail; and to be so selected and arranged so as to fit properly into the building 
spaces. Where no specific kind or quality of material is given, a first-class 
standard article shall be furnished. 

 
2.  Furnish the services of an experienced superintendent, who will be constantly in 

charge of the installation of the work, together with all skilled workmen, fitters, 
metal workers, certified welders, plumbers, millwrights, sprinkler fitters, drain 
layers, helpers, and labor required to unload, transfer, erect, connect, adjust, 
start, operate and test for each system. 

 
3.  Unless otherwise specifically indicated, equipment and materials to be installed 

in accordance with the recommendations of the manufacturer. This includes the 
performance of tests as recommended by the manufacturer. 

 
B.  Proof of Performance 

 
1.  Division 15 CONTRACTOR shall provide proof of performance certification of 

all Mechanical Equipment and Systems to demonstrate that all Mechanical 
Equipment and Systems are operating to the intent of the design. This proof of 
performance shall include, but shall not be limited to, actual demonstration of all 
temperature/pressure control loops, operation of all heating/cooling equipment 
and other required tests upon request by the Engineer or OWNER. A signed 
certificate from the piping, sheetmetal, control, and balancing subcontractors 
stating that they have personally checked the operation of all   equipment and 
control loops and that everything under their subcontract is operating as 
specified. These certificates shall be furnished to the 15000 CONTRACTOR for 
inclusion in the Operation and Maintenance Manual. 
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15010.1.7  REGULATORY REQUIREMENTS 
 
A.  Execute Work per Underwriters, Public Utility, Local and State Codes, Ordinances and 

applicable regulations. Obtain and pay for required permits, inspections, and certificates. 
Notify Architect of items not meeting said requirements. 

 
B.  Comply with editions of all applicable codes, ordinances and regulations in effect at the 

time of bid opening including but not necessarily limited to the following:  
 

International Mechanical Code 
International Plumbing Code 
State Department of Health Requirements 
Model Energy Code 
National Fire Protection Association Standards 
International Fire Code 
International Building Code 
National Electrical Code NFPA-70 
State Boiler Code 
Jurisdictional County Health Department 
Jurisdictional City Wastewater Management Division or District 
Jurisdictional City Water Department 
Jurisdictional Water Conservation Standards 

 
C.  If discrepancies occur between the Contract Documents and any applicable codes, 

ordinances, acts, or standards, the most stringent requirements shall apply. 
 
D.  Where hourly fire ratings are indicated or required, provide components and assemblies 

meeting requirements of the UBC, and listed by Underwriters Laboratories, Inc. 
 
15010.1.8 SUBMITTALS 
 

A.  CONTRACTORs are required to submit Mechanical Cost Breakdown to Engineer when 
submitting shop drawings. Shop drawings will not be accepted without a complete 
Mechanical Cost Breakdown. See last page of this Section for requested breakdown. If 
your standard compilation of bids is different than our requested breakdown, please send 
it in your format. We need the data to keep our cost estimating files up to date. Just fill-in 
blanks with a pencil, typing is not required. 

 
B.  Submit Samples, Shop Drawings and Product Data as required by various Sections of 

Division 15 in accordance with The General Conditions of the Contract. The 
CONTRACTOR agrees that these Submittals processed by the Engineer are not Change 
Orders; that the purpose of these Submittals by the CONTRACTOR is to demonstrate to 
the Engineer that the CONTRACTOR understands the design concept, that he 
demonstrates his understanding by indicating which equipment and material he intends to 
furnish and install and by detailing the fabrication and installation methods he intends to 
use. CONTRACTOR further agrees that if deviations, discrepancies, or conflicts between 
these Submittals and the Contract Documents in the form of design drawings and 
specifications are discovered either prior to or after these Submittals are processed by the 
Engineer, the Design Drawings and Specifications shall control and shall be followed.  

 
C.  The submittals shall be submitted in a single package with all mechanical equipment for 

the project enclosed. The submittals shall be enclosed in a stiff back, 3-ring binder. All 
mechanical equipment shall be separated with tabbed index cards with an indexed legend 
provided in the front of the binder. 
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D.  Test Reports: Submit certified test reports as required by various Sections of Division 15 
showing compliance in accordance with General Conditions of the Contract. Signed 
copies shall be included in the Operation and Maintenance Manual. 

 
E.  Operating Instructions and Maintenance Data: Prepare and submit printed operating 

instructions and maintenance data in accordance with Operating and Maintenance Data 
paragraph in this Section. 

 
15010.1.9  PRODUCT OPTIONS AND SUBSTITUTIONS 

 
A.  Substitutions and Prior Approvals: Substitutions and prior approvals will be acceptable 

only when the proposed substitute has been submitted to the Engineer and approved 
through an addendum or change order. Request for prior approval shall be submitted a 
minimum of 10 calendar days prior to bid. 

 
B.  Some materials and equipment are specified by manufacturer and catalog numbers. The 

manufacturer and catalog numbers are used to establish a degree of quality and style for 
such equipment and material. 

 
C.  NOTE: When alternate or substitute materials and equipment are used Division 15 

CONTRACTOR shall be responsible for engineering/redesign costs, space requirements, 
configurations, performance, changes in bases, supports, structural members and 
openings in structure, electrical changes and other apparatus and trades that may be 
affected by their use. Notification of General CONTRACTOR and other affected 
subcontractors shall be the responsibility of the Division 15 CONTRACTOR. 

 
15010.1.10  PROJECT RECORD DOCUMENTS 

 
A.  General: Comply with Division 1. 
 
B.  Job Site Documents: Maintain at the job site, one record copy of the following: 
 

1.  Drawings 
2.  Specifications 
3.  Addenda 
4.  Reviewed Shop Drawings 
5.  Field Test Records 

 
Do not use record documents for construction purposes. Maintain documents in clean, 
dry legible condition, apart from documents used for construction. 

 
C.  Record Information: Label each document “Record Document”. Mark information with 

red ink. Keep each record current. Do not permanently conceal any work until required 
information is recorded. 

 
D.  Record following information on Drawings: 
 

1.  Horizontal and vertical location of underground utilities to be dimensioned from 
column lines. 

 
2.  Dimensioned location of internal utilities and appurtenances concealed in 

construction. 
 
3.  Field changes of dimension and detail. 
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4.  Changes by change order or field order. 
 
5.  Details not on original contract drawings. 
 
6.  Manufacturer, trade name, catalog number and supplier of each product and 

item of equipment actually installed shall be indicated on equipment schedules. 
 
E.  Record the following information on Specifications. 
 

1.  Changes by change order or field order. 
2.  Other matters not originally specified. 

 
F.  Shop Drawings: Maintain shop drawings as record documents recording changes made 

after review as specified for drawings above. 
 
G.  Submittal: At completion of project, deliver record documents to OWNER's 

representative and transmit a copy of signed receipt from OWNER to the Engineer. 
 

15010.1.11  OPERATING AND MAINTENANCE DATA 
 
A.  Division 15 CONTRACTOR shall submit three (3) typed and bound copies of the 

maintenance manual, 8-1/2” x 11” in size, to the Mechanical Consulting Engineer for 
approval. These approved copies will be returned to the CONTRACTOR and shall then 
be transmitted to the OWNER. 

 
B.  Organization of the manuals shall follow the recommendations in ASHRAE Guideline 4-

1993. 
 
C.  The manual shall be enclosed in a stiff-back, three-ring binder and shall have: 
 

1.  Alphabetical list of all system components including the name, address, and 24-
hour phone number of the company responsible for servicing each item during 
the first year's operation. 

 
2.  Operating instructions for complete system, including emergency procedures for 

fire or failure of major equipment and procedures for normal starting/operating/ 
shutdown and long-term shutdown. 

 
3.  Maintenance instructions, including valves, valve tag and other identified 

equipment lists, proper lubricants and lubricating instructions for each piece of 
equipment and necessary cleaning/replacing/adjusting schedules. 

 
4.  All test reports and proof of performance certificates. 
 
5.  Manufacturer's data on each piece of equipment, including the following. 

Provide original printed material in each book, faxes and photocopies are NOT 
acceptable. 

 
a.  Installation instructions. 
b.  Drawings and specifications (final shop drawings). 
c.  Parts lists. 
d.  Complete “as-built” wiring and temperature control diagrams. (Shop 

drawings are not acceptable.) 
e.  Lubrication and other preventative maintenance data. 
f.  Equipment warranties. 
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D.  In addition to the maintenance manual, and keyed to it, the equipment shall be identified 

and tagged as specified on drawings. Insert a copy of the Equipment List or Equipment 
Schedules in manual. 

 
1.  Identify all starters, disconnect switches, and manually operated controls, except 

integral equipment switches. Label with permanently applied, legible markers 
corresponding to operating instructions in the “Maintenance Manual”. 

 
2.  Tag all manual operating valves per requirements in Section 15010. 
 
3.  Provide a typed tag list or schedule mounted under glass in the equipment room 

stating number, location, and function of each tagged item. Insert a copy of tag 
list in each “Maintenance Manual”. 

 
E.  Division 15000 CONTRACTOR shall be responsible for scheduling instructional 

meetings for maintenance personnel on the proper operation and maintenance of all 
mechanical systems, using the maintenance manual as a guide. These meetings must be 
scheduled through the Architect, Construction Manager/General CONTRACTOR and far 
enough in advance so that all necessary personnel can be adequately notified. 

 
15010.1.12  DELIVERY, STORAGE AND HANDLING 

 
A.  General: Deliver and store materials and equipment in manufacturer's unopened 

containers fully identified with manufacturer's name, trade name, type, class, grade, size 
and color. 

 
B.  Protection: Store materials and equipment off the ground and under cover, protected from 

damage.  Maintain caution labels on hazardous materials. 
 
C.  Large Items: Make arrangements with other contractors on the job for introduction into 

the building of equipment too large to pass through finished openings. 
 
D.  Handling of Materials: Materials shall be handled, sorted and distributed using 

appropriate handling methods to protect all materials from damage. Dented, rusted, 
corroded or otherwise damaged materials shall be removed from the project site. 
Determination of materials deemed unusable or inappropriate for installation shall be 
made by the Architect/Engineer. 

 
15010.1.13  PROJECT CONDITIONS 

 
A.  Accessibility: 
 

1.  Division 15 CONTRACTOR shall be responsible for the sufficiency of the size 
of shafts and chases and the adequate clearance in double partitions and hung 
ceilings for proper installation of his work. He shall cooperate with 
CONTRACTORs of other Divisions of the Work whose work is in the same 
space and shall advise the Construction Manager/General CONTRACTOR of 
his requirements. Such spaces and clearances shall, however, be kept to the 
minimum size required. 

2.  Division 15 CONTRACTOR shall locate all equipment which must be serviced, 
operated, or maintained in fully accessible positions. Equipment shall include 
(but not be limited to) valves, shock absorbers, traps, cleanouts, motors, 
controllers, switchgear, filters, VAV boxes, control valves, balancing valves, 
and drain points. If required for better accessibility, furnish access doors for this 
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purpose. Minor deviations from Drawings may be allowed to provide for better 
accessibility. Any changes shall be approved by the Architect/Construction 
Manager/General CONTRACTOR prior to making the change. 

3.  Division 15 CONTRACTOR shall provide the Construction Manager/General 
CONTRACTOR with the exact locations of access doors for each concealed 
valve, shock absorber control, damper, or other device requiring service. 
Locations of these doors shall be submitted in sufficient time to be installed in 
the normal course of work. 

 
B.  Fabrication:  Before any ductwork is fabricated and before running and/or fabricating any 

lines of piping or ductwork, the CONTRACTOR shall assure himself that they can be run 
as contemplated in cooperation with CONTRACTORS of other Divisions of the Work 
and the physical constraints of the Structural and Architectural Work. 

 
C.  Freeze Protection:  Do not run lines in outside walls, or locations where freezing may 

occur. Piping next to outside walls shall be in furred spaces with insulation between the 
piping and the outside wall. Insulation of piping shall not be considered freeze protection. 
 

D.  Scaffolding, Rigging and Hoisting:  Provide all scaffolding, rigging, hoisting and services 
necessary for erection and delivery into the premises of any equipment and apparatus 
furnished; remove same from premises when no longer required. 

 
15010.1.14  COORDINATION 

 
A.  General: Coordinate and order the progress of mechanical work to conform to the 

progress of the work of the other trades. Complete the entire installation as soon as the 
condition of the building will permit. 

 
B.  Coordination with Electrical Work: Section 15010. 
 
C.  Utility Interruptions: Coordinate mechanical utility interruptions with the OWNER and 

the Utility Company. Plan work so that duration of the interruption is kept to a minimum. 
 
D.  Cutting and Patching: Section 15010. 
 
E.  Drawings and Specifications: The Mechanical Drawings indicate the general design and 

arrangement of lines, equipment, systems, etc. Information shown is diagrammatic in 
character and does not necessarily indicate every required offset, fitting, etc. Do not scale 
the Drawings for dimensions. Take dimensions, measurements, locations, levels, etc., 
from the Architectural Drawings and equipment to be furnished. 

 
F.  Each Division 15 subcontractor shall coordinate with other contractors to make certain 

that any of his equipment; piping or ductwork which is mounted on isolators or flexibly 
connected does not become “grounded” by another contractors work (e.g. walls, ceiling, 
etc.). 

 
G.  Discrepancies: Examine Drawings and Specifications for other parts of the work, and if 

any discrepancies occur between the plans for the work of this Division and the plans for 
the work of others, report such discrepancies to the Construction Manager/General 
CONTRACTOR and obtain written instructions for any changes necessary. 

 
H.  Order of Precedence: The precedence of mechanical construction documents are as 

follows: 
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1.  Addenda and modifications to the Drawings and Specifications take precedence 
over the original Drawings and Specifications. 

 
2.  Should there be a conflict within the Specifications or within Drawings of the 

same scale, the more stringent or higher quality requirements shall apply. 
 
3.  In the Drawings, the precedence shall be Drawings of larger scale over those of 

smaller scale, figured dimensions over scaled dimensions and noted materials 
over graphic indications. 

 
4.  Should there be a conflict in dimensions or locations between Mechanical 

Drawings and Architectural Drawings, the Architectural Drawings shall have 
precedence. 

 
15010.1.15  START-UP PROCEDURES 

 
A.  Before start-up, each piece of equipment comprising a part of the system shall be checked 

for proper lubrication, drive rotation, belt tension, proper control sequence, and any other 
condition which may cause damage to equipment or endanger personnel. 

 
B.  Insure that all control systems are fully operational in automatic mode. Individually test 

each control loop to make certain it is operating as intended and is communicating 
properly with other devices. 

 
C.  If systems are not to continue in use following the start-up procedures, steps should be 

taken to insure against accidental operation or operation by unauthorized personnel. 
Provide padlocks on disconnect switches where applicable. 

 
D.  Factory personnel shall be notified as appropriate to start systems requiring their services. 
 
E.  Notify Engineer at least 2 weeks prior to the scheduled start-up date of all major 

mechanical equipment and systems. 
 

15010.1.16  SCHEDULE OF TESTING 
 
A.  Provide testing in accordance with the General Conditions of the Contract. 
 
B.  A schedule of testing shall be drawn up by the Division 15 CONTRACTOR in such a 

manner that it will show areas tested, test pressure, length of test, date, time and signature 
of testing personnel. 

 
C.  All testing must be performed in the presence of the Architect's/Construction 

Manager's/General CONTRACTOR's representative; his signature for verification of the 
test must appear on the schedule. 

 
D.  All testing must be performed in accord with the procedures set forth in Division 15 and 

other Sections of the Specifications where referenced. At completion of testing, the 
completed schedule shall then be submitted in triplicate to the Architect and a copy shall 
be forwarded to the 15000 CONTRACTOR for inclusion in Operation and Maintenance 
Manual. 

 
E.  Make all specified tests on piping, ductwork and related systems as specified in this 

specification. 
 
F.  Make sure operational and performance tests are made on seasonal equipment. 
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G.  Complete all tests required by Code Authorities, such as smoke detection, life safety, fire 

protection and health codes. 
 
H.  After test runs have been completed and systems have been demonstrated to be 

satisfactory and ready for permanent operation, all permanent pipeline strainers and 
filters shall be cleaned, air filters cleaned or replaced, valve and pump packings properly 
adjusted, belt tensions adjusted, drive guards secured in place, lubrication checked and 
replenished if required. 

 
15010.1.17  CLEANING AND FINISHING 

 
A.  Provide cleaning in accordance with the General Conditions of the Contract and Division 

1. 
 
B.  Cleaning shall include but not be limited to removing grease, dirt, dust, stains, labels, 

fingerprints and other foreign materials from sight-exposed piping, ductwork, equipment, 
fixtures and other such items installed under Division 15 of the work. If finishes have 
been damaged, refinish to original condition and leave everything in proper working 
order and of intended appearance. 

 
15010.1.18  WARRANTIES 
 

A. Warranty: Provide a written warranty to the OWNER covering the entire mechanical 
work to be free from defective materials, equipment and workmanship for a period of one 
year after Date of Acceptance.  

 
B. During this period provide labor and materials as required to repair or replace defects. 

Provide certificates for such items of equipment which have warranties in excess of one 
year. Submit to the Construction Manager/General CONTRACTOR for delivery to the 
Architect. Include a copy of all warranties in the Operation and Maintenance Manual. 

 
C.  This warranty will be superseded by the terms of any specific equipment warranties or 

warranty modifications resulting from use of equipment for construction heat or 
ventilation. 

 
D.  All refrigeration compressors shall have a (4) four year extended warranty from the 

manufacturer of the equipment in addition to the standard one-year warranty. 
 
15010.1.19  PROJECT CLOSEOUT 

 
Project Observation Reports:  At or near the completion of the construction phase of this project, 
the Engineer will generate one or more Project Observation Reports for the owner. These reports 
will list the items of construction observed by the Engineer which are not in compliance with the 
Contract Documents.  The Mechanical CONTRACTOR and/or subcontractors shall certify 
completion of each listed item in writing and forward copies to the Architect, Engineer and 
General CONTRACTOR. The Engineer will not recommend the payment of retainage until this 
compliance certification has been received.  Each item on the Project Observation Report shall 
have a signature/date in the margin of the report indicating completion of that item. 

 
15010.1.20  CERTIFICATES AND KEYS 

 
A.  Certificates: Upon completion of the work, deliver to the Construction Manager/General 

CONTRACTOR one copy of Certificate of Final Inspection. 
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B.  Keys: Upon completion of work, submit keys for mechanical equipment, panels, etc. to 
the Construction Manager/General CONTRACTOR. 
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15110.1 DESCRIPTION 
 

This section is a materials specification and is included for guidance in selecting materials for pipe 
and related fittings and appurtenances used in the construction of water and sewer systems. 

 
15110.1.1 RELATED WORK 
 

Section 02222 - Waterline Pipe Installation 
Section 02224 - Sewer Line Pipe and Manhole Installation 
Section 15230 - Waterline Valves and Hydrants 
Section 15232 - Water System Control Valves 

 
15110.1.2 SUBMITTALS 
 

The Contractor shall submit for review complete information, showing all pipe, materials, fittings, 
gaskets, couplings, coatings, linings, supports, mechanical restraints, thrust blocks and configuration 
prior to the delivery of any components to the project. All information shall be provided in 
accordance with Section 01300 and written evidence of compliance from the manufacturer shall 
accompany each delivery of material. 

 
15110.1.3 DEFINITIONS 
 

Not used. 
 
15110.2 MATERIALS 
 
15110.2.1 NSF COMPLIANCE 
 

All pipe and materials furnished and installed for culinary use shall comply with NSF International 
Standard 61. Also, all plastic pipe must be approved by the NSF for potable water use and shall 
carry the factory "NSF" stamped label on the pipe indicating such approval. 

 
15110.2.2 POLYVINYL CHLORIDE PIPE (PVC) 
 
15110.2.2.1 PVC PIPE FOR WATER LINE CONSTRUCTION – Shall be as follows: 
 

 For sizes less than 4 inches OD, PVC pipe shall be Schedule Rated pressure pipe meeting the 
requirements of ASTM D1785 of the schedule and size shown on the Drawings. 

 
 PVC pipe 4 inches and larger, shall be rigid, thermoplastic Class Rated pressure pipe meeting 

the requirements of ANSI/AWWA Standard C900 or C905 (latest revision).  The pressure class 
or the dimensional ratio and the size shall be as shown on the Drawings. 

 
 While Class Rated and Pressure Rated pipe materials are not interchangeable, when specifically 

allowed in the Contract Documents, for size 4” and larger, rigid thermoplastic Pressure Rated 
pressure pipe, meeting the requirements of ASTM D2241, may be furnished and installed.  
Operating pressure for this pipe shall be as shown on the Drawings. 

 
15110.2.2.2 FITTINGS FOR PVC PIPE – Unless specifically authorized otherwise, fittings for 4 inch and larger 

size PVC pipe in underground service shall be ductile iron (DI) and shall meet the requirements of 
NSF 61 and ANSI/AWWA C-153.  They shall have a standard coating of cement mortar on the 
interior surfaces in compliances with AWWA C-104.  DI fittings meeting these requirements may 
be used with smaller PVC piping.  PVC fittings meeting the requirements of ANSI/AWWA C-907 
may be used with PVC pipe smaller than 4 inches, and, in some instances, where specifically 
authorized, with PVC pipe sizes 4 inches through 8-inches. 
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15110.2.3 DUCTILE IRON PIPE 
 
15110.2.3.1 INTERIOR COATING - The interior surface of all DI pipe shall be coated with a standard coating 

of cement-mortar in accordance with ANSI/AWWA Standard C-104 unless required otherwise in 
the Contract Documents.  Field coating of DI pipe will not be acceptable. 

 
15110.2.3.2 BURIED PIPE – Unless shown otherwise on the Drawings, shall be as follows: 

 
 Buried ductile iron pipe shall be Thickness Class 51. 
 
 Shall meet requirements of ANSI/AWWA C-151. 
 
 Joints shall be bell and spigot or mechanical, which meet the requirements of ANSI/AWWA 

C-111. 
 

15110.2.3.3 EXPOSED PIPE – Shall meet these requirements, unless shown otherwise on the Drawings: 
 
 Exposed ductile iron pipe shall be Thickness Class 53. 
 
 Pipe shall comply with ANSI/AWWA Standard C-151. 
 
 Pipe joints shall be flanged, meeting the requirements of ANSI/AWWA C-115, or mechanical 

type couplings (MTC), meeting the requirements of ANSI/AWWA C-606.  MTC shall be 
Victaulic grooved couplings, as manufactured by Victaulic Company of America or approved 
equal), unless shown otherwise on the drawings. 

 
 3” to 12” compact flanged fittings shall be ductile iron and shall be produced in accordance 

with laying lengths specified in ANSI/AWWA C110/A21.10.  Flange surface shall be faced 
and drilled in accordance with ANSI Class 125 B16.1.  Nominal body thickness shall be 
Manufacturer’s Standard, but shall not be less than those specified in ANSI/AWWA 
C153/A21.53 “Standards for Ductile Iron Compact Fittings”.  Flange thickness shall be in 
accordance with the Manufacturer’s Standards.  Working pressure rating shall be 250 psi for 
water.  Fittings shall be made in the United States of America and shall not have been 
refurbished or reworked by anyone other than the manufacturer.  When greater than 250 psi is 
called for on the Plans, then the Supplier shall furnish higher class rated flanges.  Standard Class 
125 template for drilling shall be used for all flanges.  Drilling templates shall be in multiples 
of four, so that fittings may be made to face in any quarter. Boltholes shall straddle the centerline 
and shall be equally spaced. Misalignment of boltholes of two opposing flanges shall not exceed 
0.12 inches. Blind flanges 12 inches and over shall be provided with lifting eyes. Insulated 
flanges shall be provided where required. 

 
 Gaskets shall be full faced, 1/16-inch thick compressed sheets of Aramid fiber base, with nitrile 

binder and non stick coating, suitable for temperatures to 700, pressures to 1000 psig and a pH 
range of 1 to 11.  Blind flange gaskets shall cover the entire inside face of the flange and shall 
be cemented in place.  Gaskets shall be as manufactured by John Crane, style 2160; Garlock, 
style 3000; or approved equal. 

 
15110.2.4 HIGH DENSITY POLYETHYLENE PIPE (HDPE)  
 
15110.2.4.1 PIPE – Shall be as follows: 
 

 PE pipe shall be classified as 445574C, according to ASTM D3350.  All PE pipe shall be 
manufactured according to AWWA C906 and ASTM D3035, F714. For oil and gas piping, PE 
pipe shall be per API 15LE. 
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 Pipe shall be made of high density, high molecular weight resin.  PE plastic shall have a cell 

classification of 445574C as defined by ASTM D3350/AWWA C906.  It shall be rated as 
PE4710 according to the requirements of the Plastics Pipe Institute.  Internal pressure rating 
shall be as specified elsewhere in the project documents. 

 
15110.2.4.2 FITTINGS FOR HDPE – Molded fittings shall be made of pre-blended virgin resins in accordance 

with the materials specifications of ASTM D3350.  PE plastic fittings shall have a cell classification 
of 445574C as defined by ASTM D3350/AWWA C906.  Socket fusion fittings shall be 
manufactured in compliance with ASTM D2683 and butt fusion fittings with ASTM D3261.  
Measurements of fittings shall be as required by ASTM D2122.  All fittings shall be compatible for 
heat fusion with any pipe manufactured for like or similar resins. 

 
 Heat welded Flange Adapter Couplings shall be used for transition to other type piping material.  

The Contractor shall follow the manufacturer’s recommendations, as well as specified procedures 
herein in fusing fittings to the polyethylene pipe. 

 
15110.2.5 GALVANIZED IRON PIPE AND FITTINGS 
 

Shall be of the schedule rating shown on the Drawings and shall be used only in exposed, non-
corrosive atmospheres where piping diameters are less than 4 inches. 

 
15110.2.6 PIPE AND FITTINGS FOR WATER SERVICE LINES 
 

Shall meet the requirements provided in Section 15234 for water service connections. 
 
15110.2.7 PIPE FOR GRAVITY SEWER SYSTEMS 
 

Gravity sewer pipelines may be constructed with PVC or polyethylene (PE) plastic sewer pipe and 
fittings.  Such materials shall be of the type, configuration and size shown on the Drawings and/or 
on the Bid Schedule. 

 
15110.2.7.1 PVC PIPE - All PVC sewer pipe and fittings shall meet the standards of ASTM D3034 and F679.  

Such pipe shall be manufactured with a rubber gasketed joining system which meets ASTM D3212 
and shall be furnished with a standard dimensional ratio of 35 (SDR 35) for wall thickness, unless 
shown otherwise on the Drawings. 

 
15110.2.7.2 PE PIPE - All PE sewer pipe shall be smooth, solid wall, high density polyethylene pipe 

manufactured from PE 4710 material conforming to ASTM D3350 cell classification 445574C 
rating from the Plastic Pipe Institute.  Fittings for this pipe shall be molded from a polyethylene 
compound equal to or exceeding the properties of the pipe being supplied. 

 
15110.2.8 PIPE FOR PRESSURE SEWER SYSTEMS 
 

Pressure sewer pipelines shall be constructed with DI, PVC, or PE plastic sewer pipe.  Fittings and 
materials shall be of the type, SDR rating, (or pressure class) and size shown on the Drawings and/or 
on the Bid Schedule. 
 

15110.2.8.1 PVC PIPE - All PVC pipe for pressure sewer lines shall be rigid, pressure rated, thermoplastic pipe 
which meets the standards of ASTM D2241.  Fittings for PVC pipelines shall be Class 50, cement 
mortar lined, rubber gasketed, DI which meet the requirements of ANSI/AWWA C-153 and C-104. 

 
15110.2.8.2  PE PIPE - PE pipe for pressure sewer lines shall be smooth, solid wall, high density polyethylene 

pipe manufactured from PE 4710 material conforming to ASTM D3350 cell classification 445574C 
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rating from the Plastic Pipe Institute.  Fittings for this pipe shall be molded from a polyethylene 
compound equal to or exceeding the properties of the pipe being supplied. 

 
15110.2.9 PIPE AND FITTINGS FOR IRRIGATION SYSTEMS 
 

Pipe and fitting for irrigation systems shall be either DI or Pressure Rated PVC, of the type and class 
shown on the Drawings, for line diameters 4-inches and greater.  Buried lines smaller than 4 inches 
in diameter shall be Schedule Rated PVC as shown on the Drawings. 

 
15110.2.10 PIPE FOR DRAIN SYSTEMS 
 

Piping for sub-drainage may be constructed with polyvinyl chloride (PVC) or polyethylene (PE) 
plastic non-pressure drainage or sewer pipe and fittings.  Such materials shall be of the type, 
configuration and size shown on the Drawings and/or on the Bid Schedule. 

 
15110.2.10.1 PVC PIPE - All PVC drainage pipe and fittings shall meet the standards of ASTM F794.  Such pipe 

shall be manufactured with a rubber gasketed joining system which meets ASTM D3212 and may 
be furnished with ribbed, corrugated or smooth exterior walls with smooth interior wall surfaces, 
unless shown otherwise on the Drawings.  Rubber gasketed joints will not be required for collection 
pipe applications with perforated or slotted pipe sections. 

 
15110.2.10.2 PE PIPE - All PE drainage pipe shall be solid, corrugated or ribbed wall high-density polyethylene 

pipe with smooth interior wall surfaces. Material shall be PE 4710 material conforming to ASTM 
D3350 cell classification 445574C rating from the Plastic Pipe Institute.  Fittings for this pipe shall 
be molded from a polyethylene compound and with equivalent properties and configurations 
specifically designed to fit the pipe being supplied. 

 
15110.2.11 MISCELLANEOUS FITTINGS AND MATERIALS 
 
15110.2.11.1 PIPE SUPPORTS - Floor mounted pipe supports for suspended, exposed piping systems shall be 

adjustable stanchion type supports designed to cradle the pipe diameter by 170 degrees.  The support 
shall fit ductile iron or steel diameters snugly, without excessive gaps between the support and the 
pipe.  Support saddle width shall be a minimum of 2 inches wide.  The support must offer a minimum 
of 3 inches of final adjustment, after installation.  Supports shall be supplied with independent base 
and adjustment collar designed to accept standard sized Schedule 40 galvanized steel pipe for coarse 
adjustment.  Supports shall be fabricated from A36 mild steel, and shall have an electro-galvanized 
finish.  Floor mounted pipe supports shall be the Standon Model S92 or C92 as manufactured by 
Material Resources, Inc., 22700 N. W. Quatama Street, Hillsboro, Oregon 97124, or approved equal.  
The standard required model shall be the S92.  Non standard materials or model numbers shall be 
as specified on the Drawings. 

 
15110.2.11.2 "Y" STRAINERS - shall be constructed of high-tensile ASTM A126 Class B Cast Iron with blow-

off connections and self-aligning cylindrical screens and shall be equal to Watts Regulator Series 
77F or better quality. 

 
15110.2.11.3 FASTENERS – Fastener requirements are as follows: 
 

 Unless otherwise required in these Specifications or shown on the Drawings, all bolting 
hardware for buried pipe, fittings, valves, and components shall be of manufacturer’s standard 
materials. 

 
 Unless otherwise required in these Specifications or shown on the Drawings, all bolting 

materials for exposed pipe, fittings, valves, and components shall be Type 316 stainless steel. 
Where space restrictions preclude the use of regular bolts, stainless steel threaded studs may be 
used on all valve flange connections. 
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 In all instances where stainless steel threaded fasteners are used, a coating of an approved, 

permanent anti-seize compound shall be applied to the fastener to prevent galling and to assist 
in disassembly. 

 
 All bolts and/or studs shall extend through the nuts at least 1/4 inch. 

 
15110.2.11.4 COUPLINGS – Couplings shall meet the following requirements: 
 

 Unless prescribed otherwise on the Drawings or in these Specifications, couplings shall meet 
the requirements of ANSI/AWWA C-219.  All flexible couplings shall meet the minimum 
requirements of Smith Blair 400 series. 

 
 Sleeves shall have a smooth inside taper and there shall be no surface irregularities on any 

sealing surface.  Gaskets shall be suitable for the project application. 
 

 Flexible couplings for buried DI and PVC pipe sizes 2 through 16 inches in diameter shall be 
fabricated of steel or ductile iron.  For pipe sizes larger than 16 inches, flexible couplings shall 
be of steel.  Coupling components for use in potable water systems shall be factory coated with 
an FDA approved, bonded epoxy coating, applied to an average 12 mil thickness. 

 
 Flexible couplings for exposed pipe shall be manufactured of steel, unless shown otherwise on 

the Drawings, or approved by the Engineer.  Coupling components for use in potable water 
systems shall be factory coated with an FDA approved, fusion-bonded epoxy coating, applied 
to an average 12 mil thickness. 

 
15110.2.11.5 RESTRAINT HARNESS – Where required, restraint harness for bell and spigot pipe joints shall be 

as manufactured by EBAA Iron Co. or an approved equal.  The restraint shall consist of a split bell 
ring to go behind the bell and a split, serrated ring to grip the pipe on the other side of the joint.  The 
harness shall be held together with clamping bolts and tie bolts.  The rings shall be fabricated of 60-
42-10 DI conforming to ASTM A-536.  Clamping bolts shall be grade 5 zinc coated machine bolts.  
Tie bolts are of low alloy steel.  The harness shall have a minimum working pressure of 150 psi.  
Harness size shall be as shown in the schedule on the Drawings or as specified in the Special 
Provisions. 

 
15110.2.11.6 VALVES AND FITTINGS - Shall be as specified in their respective sections in these Specifications. 
 
15110.2.11.7 BOXES AND ENCLOSURES – Shall be of the size, type, and configuration indicated on the 

Drawings and Contract Documents. 
 
15110.3  CONSTRUCTION REQUIREMENTS 

 
See Sections 02222 and 02224 for construction requirements for applicable piping systems. 
 

15110.4 METHOD OF MEASUREMENT 
 

In general, fittings for pipe and piping systems are, and will be, considered appurtenant to the 
pipeline being installed unless specifically called out for separate payment on the Bid Schedule. 

 
15110.5  BASIS OF PAYMENT 
 

Not used. 
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15238.1   DESCRIPTION 
 

Includes furnishing and installing pressure gauges and their support piping and fittings in buildings 
and other structures at locations shown on the Drawings. 

 
15238.1.1 RELATED WORK 
 

Section 02222 – Waterline Pipe Installation 
Section 15110 – Pipe and Piping Systems 

 
15238.1.2 SUBMITTALS  
 

The Contractor shall provide descriptive information which indicates the model number, 
manufacturer’s name, dimensions, measuring range and manufacturer's certification of performance 
in accordance with the requirements of Section 01300. 

 
15238.1.3 DEFINITIONS 
 

Not used. 
 
15238.2 MATERIALS 
 
15238.2.1 PRESSURE GAUGES 
 

Shall be US Gauge, Model 656, stem mounted and oil filled, as manufactured by AMETEK or an 
approved equal.  Gauges have a 2 1/2-inch (minimum) stainless steel case with a pressure relief 
plug.  The window shall be polycarbonate plastic with neoprene sealing gasket. The pressure reading 
range shall be as shown on the Drawings or as prescribed in the Special Provisions. 

 
15238.2.2 SUPPORTING PIPE AND FITTINGS 
 

Shall be 1/4-inch threaded Schedule 40 galvanized pipe. 
 
15238.3 CONSTRUCTION REQUIREMENTS 

 
Pressure gauges shall be installed in accordance with the manufacturer’s recommendations and at 
the locations shown on the Drawings.  The Contractor shall provide sufficient supporting pipe to 
mount pressure gauges vertically and oriented to be read easily.  When possible, pressure gauges 
should be installed at least three pipe diameters downstream from any valve in the pipeline. 

 
15238.4 METHOD OF MEASUREMENT 
 

Separate measurement of pressure gauges and their supporting piping will not be made.  
Measurement will be included with the building or structure that it serves. 

 
15238.5 BASIS OF PAYMENT  
 

Separate payment for pressure gauges will not be made. 
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15300.1   DESCRIPTION 

 
The Contractor shall furnish and install floor drains in structures of the size and type, and at the 
locations shown on the Drawings. 

 
15300.1.1 RELATED WORK 
 

Section 02222 – Waterline Pipe Installation 
Section 02105 - Earthwork Materials 

 
15300.1.2 SUBMITTALS 
 

Not used. 
 
15300.1.3 DEFINITIONS 
 

Not used. 
 
15300.2  MATERIALS 

 
15300.2.1 DRAIN 
 

Floor Drains shall be cast iron body, 6-inch (minimum) diameter heavy-duty grated type with a 
removable cast iron or stainless steel cover. 

 
15300.2.2 PIPING 
 

Drain piping shall be drain waste and vent (DWV) schedule 40 PVC pipe and fittings sized to fit 
the floor drain in accordance with the Drawings. 

 
15300.2.3 P-TRAPS 
 

P-traps, when required on the Drawings, shall meet the requirements of Schedule 40 PVC 
pipefittings sized to fit the drainpipe. 

 
15300.2.4 DRAIN GRAVEL 
 

Drain gravel for floor drain sumps, where applicable, shall meet requirements of Section 02105 
and shall be installed as shown on the Drawings. 

 
15300.2.5 CHECK VALVES 
 

Floor drain check valve, when required by the Drawings, shall be a rubber slip-on check valve 
capable of draining drainpipe under low flows and low pressures.  The valves shall require no 
maintenance or repair.  The check valves shall be attached to the drainpipe by stainless steel 
clamps. 

 
15300.3  CONSTRUCTION REQUIREMENTS 

 
15300.3.1 SETTING DRAINS 
 

Where floor drains are required, the floor will have been designed with a slope to a low point 
where the drain is to be placed.  Typically, the floor drain will be cast in the low point in the floor 
at the time of installation of the floor.  The Contractor shall take care to coordinate the setting of 
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the drain and the pouring of the concrete so that the top surface of the drain cover is flush with the 
floor surface to allow complete drainage of any water which accumulates on the floor. 

 
15300.3.2 PIPE WORK 
 

Piping shall be connected and run on a 1% minimum slope away from the drain as shown on the 
Drawings.  Where termination of the piping is in drain gravel, care shall be taken to locate the pipe 
end in the top one-third of the gravel sump.  Where termination of the piping is at daylight, the 
Contractor shall provide a 5-foot section of cast iron or ductile iron pipe, sized to match the drain 
pipe, at the daylight end of the pipeline so that the thermoplastic pipe will not be exposed to 
daylight. 

 

15300.4  METHOD OF MEASUREMENT 

 
15300.4.1 NO MEASUREMENT 

 
Unless provided for as a separate bid item in the Bid Schedule, no separate measurement of the 
floor drain, its connecting piping, gravel sump, etc., will be made.  Measurement of the drain will 
be included with the building or structure identified in the Bid Schedule. 

 
15300.4.2 SEPARATE MEASUREMENT 

 
When provided for in the Bid Schedule, the cost of all material and labor required of the floor 
drain assembly will be measured by counting the number of floor drain assemblies installed and 
accepted. 

 
15300.5  BASIS OF PAYMENT 

 
When a separate bid item is provided, complete compensation for this accepted work shall be 
included in the contract unit price on the Bid Schedule. 
 
 

PAY ITEM UNIT 

Floor Drain Assembly 
Floor Drain Assembly 

Lump Sum 
Each 
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16010.1 DESCRIPTION

The General Conditions, Supplementary General Conditions, Alternates and Addenda, applicable
drawings and the Technical Specifications herein shall apply to the providing and construction of a
complete electrical system under the requirements of this Division 16.

16010.1.1 RELATED WORK AND REFERENCED SECTIONS

Section 01300 - Submittals
Section 02200 - Trench Excavation and Backfill
Section 16150 - Electrical Control Devices
Section 16210 - Electrical Fixtures
Section 16400 - Service and Distribution System

16010.1.2 SCOPE

A. The Work required under this Section consists of the Electrical General Requirements
and related items necessary to complete the Work indicated within the Contract
Documents.

B. This Section describes procedures and incidental items of Work relating to Electrical
Division 16.

C. The drawings are diagrammatic, intended to indicate the general scope and location of the
Work to be installed and are not to be considered as complete in every detail. The
Contractor shall install all Work indicated and/or specified herein, complete in every way
to perform the function (s) intended without additional cost.

D. Plans and Specifications are complementary; whatever is called for in either shall be as
called for in both. In the event Work is called for in more than one place and is of
conflicting requirements, the right shall be reserved to require the installation of the
larger or the more expensive.

16010.1.3 CONTRACT DOCUMENTS

A. Contract documents consist of drawings, specifications, and other documents issued by
the Engineer. Each is complementary and requirements shown, written or reasonably
inferable therefrom on one is considered as written, shown and implied in all.

B. Electrical drawings are diagrammatic, but shall be followed as closely as actual
construction and Work of other Contractors will permit. Runs to panels from outlets
referred to as “home runs” are indicated, by pointing in the general direction of panels.
Contractor shall continue such circuits to the panels as though the routes were completely
indicated.

C. Deviations from the Drawings required to make Work of this Contract conform to
Building as constructed, or as to Work of other contractors or subcontractors, shall be
made by the Contractor at his expense. The Engineer reserves the right to make minor
changes in the location of equipment and outlets without additional charges.

D. The Contractor shall familiarize himself with the architectural and mechanical plans. The
Contractor shall perform all Work and provide all material required by the electrical
Contractor shown under these and all other sections of the plans and specifications.
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16010.1.4 SUBMITTALS

All submittals shall meet the requirements of Section 01300 of these Specifications.

16010.1.4.1 SHOP DRAWINGS – Submittal of shop drawings shall be as follows:

A. Submittal of shop drawings shall meet the requirements of Section 01300 of these
Specifications.

B. Shop drawings shall be submitted within fifteen (15) days after the award of contract.

C. Shop drawing shall include functional and descriptive literature of the particular item
furnished complete with dimensional drawings, rough-in and installation instructions,
knock-out locations, hangers or mounting devices, etc., as required for the proper
checking and installation of the equipment.  Catalog sheets without any reference made to
the particular item will not be acceptable.  All special features called for in the Contract
Documents shall be noted.  Where performance test results of a product design are called
for in the technical sections of these specifications, test data sheets shall be provided with
the shop drawing submittal.

D. Shop drawings shall be submitted for all switch gear, motor control centers, motor
starters, control panels, telemonitoring panels, alarms, electrical controls, electrical
instrumentation, communication devices and circuitry, lighting fixtures, and equipment
anchors and supports for seismically supported components.

E. In connection with seismic restraint requirements, shop drawings are required for all
equipment anchors, supports, and seismic restraints.  Submittals shall include weights,
dimensions, load/deflection data, centers of gravity, standard connections, manufacturer's
recommendations, and behavior problems (vibration, thermal, expansion, etc.) associated
with equipment so that the final design can be properly reviewed.

F. Three preliminary sets shall be submitted to the Architect/Engineer for their review.
Following review, two sets will be returned to the Contractor for correction.  After
corrections have been made, the formal six sets of the corrected shop drawings shall be
submitted for final review and distribution.

G. Each shop drawing required under this or other sections of Division 16 shall be bound
together in sets in one hard back three ring binder per set, properly indexed for the formal
submittal.  Binders shall be properly sized to adequately contain all of the materials to be
placed therein and shall be labeled to identity the Owner, the name of the job, the name
of the Contractor and/or any sub-contractor (s), and any other pertinent information.

16010.1.4.2 MATERIALS LIST - A materials list including manufacturer, type, size, model number and other
properties shall be submitted for all raceway, conduit, fittings, support materials, wire, cable,
junction boxes, and wiring devices, including boxes for weather proof devices.

16010.1.4.3 EQUIPMENT/INSTRUMENT LIST - Equipment/Instrument list(s) including manufacturer, type,
size, model number and other properties shall be submitted for all equipment and instruments.

16010.1.4.4 OPERATION AND MAINTENANCE MANUAL – The Contractor, or electrical subcontractor,
shall assemble and deliver to the Owner an operation and maintenance (O&M) manual for the
electrical systems furnished and installed in connection with the Work.  O&M manuals shall be as
follows:

A. Number of copies shall be as specified in Section 01300 or as required in the Special
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Provisions or by the Engineer or the Owner.  The O&M manual shall be reviewed and
approved prior to the final inspection.

B. Each copy of the O&M manual shall be bound in a hard-backed binder.  The front of
each binder shall have the following information printed on it by silk screen process:

OPERATION AND MAINTENANCE MANUAL
FOR

(PROJECT NAME)
(SPECIFIC SYSTEM NAME AND/OR LOCATION, as appropriate)

(OWNER’S NAME)

C. Each copy shall contain a master index at the beginning of the manual showing all items
included.

D. A separate section for each different type of item of equipment or information furnished
shall be provided.  Use plastic tab indexes for all sections of the book.

E. The first section of the manual shall consist of the names, addresses and telephone
numbers of the Mechanical Engineer, Electrical Engineer, General Contractor, Electrical
Contractor.

F. Descriptive literature (manufacturer's catalog cuts and other data) of each manufactured
item shall be included.  Literature shall show capacities and size of equipment used and
shall be marked indicating each specific item with all applicable data underlined.

G. Operating instructions shall, at a minimum, include:

1. General description of the electrical system.
2. Where applicable, a step-by-step procedure to follow in putting each piece of

electrical equipment in operation.
3. Provide diagram for the electrical control system showing the wiring of all

related electrical control items, such as fuses, interlocks, electrical switches and
relays.

4. Test results of all items requiring testing as called for in the technical section of
specifications.

H. Maintenance instructions shall, at a minimum, include:

1. Manufacturer's maintenance instructions for each piece of electrical equipment
installed in the project.  Instructions should include installation instructions,
parts numbers and lists, operation instructions of equipment, name of vendor,
and maintenance and lubrication instructions.

2. A summary list of each piece of electrical equipment requiring lubrication,
showing the name of the equipment, location, type and frequency of lubrication.

3. A complete list of all electrical equipment used indicating name, model, serial
number and nameplate data of each item, together with number and name of
each system with which the item is associated.

I. An approved copy of the manual shall be used during final inspection and shall be left
with the Owner for its use and disposition.

16010.1.4.5 OTHER INFORMATION - Other information shall be provided as required by the Engineer.
16010.2 MATERIALS
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All equipment and materials shall be as specified, new, of the best quality and free from defects.
Each type of equipment or material shall be the same make and quality.

16010.2.1 UNDERWRITERS LABORATORIES

All equipment, materials, and devices shall be approved by Underwriters Laboratories, Inc. (UL).
Custom designed items shall be fabricated using UL approved materials.  All custom panels shall
bear the UL label certifying UL-508 standards.

16010.2.2 MATERIALS AND EQUIPMENT TO BE SUPPLIED

The Contractor or electrical Subcontractor shall provide all materials, equipment, and any other
fittings or devices required for a complete and finished installation.  Materials and equipment shall
be as shown on the Drawings and/or as called for in these Specifications, including the Special
Provisions if any, unless otherwise approved, in writing, by the Engineer.

16010.2.3 APPROVAL OF SUBSTITUTIONS

Equipment and materials are designated by one or more manufacturer's name brands or numbers.
It is not the intent of the Specifications to exclude other equipment or materials that equal the
standard of those specified.  If the Bidder, in its bid, desires to use equipment or materials other
than those specified, the Bidder must obtain written approval from the Engineer in this regard at
least seven (7) calendar days prior to bidding.  Submit complete data, including detailed
specifications and drawings with written request in duplicate.  Samples may be requested if
deemed necessary.  Certificates of compliance with specifications or a list of all exceptions to the
specifications shall be included with request.

16010.2.4 STORAGE OF EQUIPMENT AND MATERIALS

A. The Contractor shall be responsible for the proper transportation, unloading, storage, and
holding of all electrical systems, materials, and equipment until they are installed in the
Work, and accepted by the Owner.  This shall include responsibility for damage, loss,
theft, and pilferage.

B. Materials and equipment shall be handled and stored in accordance with the
manufacturer’s and/or supplier’s instructions.  Packaged items shall be stored in original,
undamaged condition with manufacturer’s seals and labels intact.  Materials and
equipment shall be stored in a neat and orderly condition at all times and allowing for
easy access for inspection.

16010.2.5 RACEWAYS AND FITTINGS

The manufacturer shall be Republic Steel, Triangle, National, Carlon, Allied or approved equal.
All conduits shall be in accordance with the requirements of the National Electric Code (NEC) and
applicable local codes. Steel conduit shall be in accordance with recommendations of the latest
edition of American Iron and Steel Institute “Design Manual on Steel Electric Raceways.”

A. RIGID GALVANIZED STEEL CONDUIT (RGS)

1. Shall be USAS C80.1, zinc-coated by hot-dip galvanizing or sheradizing with
additional enamel or lacquer coating.

2. Fittings shall be threaded type and of the same material as the conduit.
3. Unless otherwise noted, rigid metallic conduit shall be used for underground

runs, under slab runs, and where runs are placed in concrete. It shall also be used
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for exposed runs in mechanical rooms and for other exposed runs where the
conduit is exposed to moisture, weather or mechanical injury.

4. Where rigid metallic conduit is used for underground installations, including
elbows required to make sweeps in PVC conduit runs, the conduit shall be
wrapped with 3m-50 10 mil pipe wrap or approved equal.

B. INTERMEDIATE METAL CONDUIT (IMC)

1. Shall be UL Standard 1242, hot-dip galvanized steel.
2. Fittings shall be threaded type and of the same material as the conduit.
3. It can be used for exposed runs in mechanical rooms and for other exposed runs

where the conduit is exposed to moisture, weather or mechanical injury.
4. This conduit shall not be used in hazardous areas.

C. ELECTRICAL METALLIC TUBING (EMT)

1. Shall be in accordance with UL “Standard for Electrical Metallic Tubing” No.
797, galvanized mild steel with interior coat of enamel.

2. Fittings shall be steel compression type.
3. Cast type, indenter, or set-screw type fittings shall not be used.
4. EMT shall be used for exposed and concealed runs to lighting fixtures above 10

feet or above ceilings.
5. Not approved for any exposed conduit runs or drops.

D. NON-METALLIC CONDUIT (PVC)

1. Shall be PVC Schedule 40 heavy wall suitable for direct burial.
2. Fittings shall be threaded or solvent welded type of the same material as the

conduit.
3. Shall not be used above grade or embedded in concrete, except as noted

specified for runs above 600 volts. PVC shall not be used where exposed or
concealed in walls or floors.

4. PVC may be used for all underground runs, except for bends exceeding 22
degrees where jacketed or wrapped rigid galvanized steel is required, and runs
under concrete slabs. Runs under concrete slabs shall be embedded in earth a
minimum of 4 inches below the bottom of the slab. Risers through concrete
slabs shall be rigid steel or intermediate metal conduit.

5. Provide PVC to steel adapters as required.

E. FLEXIBLE LIQUID-TIGHT CONDUIT

1. Shall be galvanized steel, liquid-tight, with moisture and oil- proof extruded
PVC cover.

2. Fittings shall be liquid-tight, compression type.
3. Approved for flexible connections to equipment, items or instruments subject to

vibration such as motors, fans, pumps, dry transformers, etc.
4. Flexible Liquid-tight conduit shall not be less than 18 inches in length and

not more than 3 feet in length.
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F. FLEXIBLE STEEL CONDUIT

1. Shall be galvanized steel.
2. Fittings shall be compression type of the same material as the conduit.
3. Shall be used for lighting fixture runs above drop ceiling grid systems or other

devices required or approved by NEC or as requested or approved by the
Engineer. (Install ground conductor per NEC in runs over 6 feet in length.)

G. PVC COATED CONDUIT

1. Rigid Steel conduit coated with a minimum of 40 mil of PVC coating shall be
used in all corrosive areas or where required by NEC or the Engineer.

2. All fittings, boxes, support materials, clamps, etc., used with PVC coated
conduit shall be PVC coated in a like manner.

3. Wiring devices shall be corrosion resistant UL rated in corrosive areas requiring
PVC coated conduit.

H. WALL AND FLOOR SLEEVES

Shall be galvanized sheet steel or pipe.

I. CLAMPS

1. Shall be galvanized malleable iron one-hole straps, beam clamps or other
approved device with necessary bolts and expansion shields.

2. Perforated metal straps shall not be used.

J. CONDUIT SIZES

1. Shall be as indicated on the drawings.
2. Shall not be smaller than ¾ inch exposed or 1 inch buried conduit unless

otherwise specifically approved by the Engineer.

K. CONDUIT BUSHINGS

1. For conduit 1-1/4 inch and larger use OZ type BLG or SBLG with Lay-in-Lug.
2. Use Lay-in-Lug bushings on multiple conduit entrances to enclosures or gutters.
3. Bonding bushings shall be used on conduits containing service entrance

conductors.

L. ENTRANCE SEALS

Provide and install OZ entrance seals on all conduits entering building below grade.

M. RACKS AND SUPPORTS

1. Conduit support racks, Unistrut supports and fittings, etc., shall be hot-dipped
galvanized, except in corrosive areas where the supports and fittings must be
PVC coated.

2. Painted metal supports are not allowed.
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N. PULL BOXES

1. Pull boxes, which are required for proper conduit installation, shall be sized
according to the requirements of Article 314 of the NEC.

2. Conduit bodies shall be cast type with threaded hubs.
3. Outdoor, buried pull boxes shall be Oldcastle H-Series or equal.

a) Pull boxes shall be sized per NEC 314.28 but shall not be smaller than
24” x 24” x 24”.

b) If fully enclosed pull boxes are used, they shall be coated with coal tar
epoxy per specification 9900.3.2.4.

O. OUTLET/JUNCTION BOXES

1. Boxes shall be provided in the wiring or raceway systems wherever required for
routing/pulling of wires, making connections and mounting of devices or
fixtures.

2. Boxes in exposed conduit runs shall be cast metal condulets with threaded hubs
installed exposed. Non-metallic boxes are not allowed.

3. Each box shall be metal and shall have the volume required by the National
Electrical Code for the number of conductors enclosed in the box. Boxes for
mounting lighting fixtures shall not be less that 4 inch octagonal or 4 inch square
except that smaller boxes may be installed as required by fixture configuration,
as approved. Boxes in the raceway system shall not be less than 1-1/2 inches
deep, except where shallower boxes required by structural conditions are
approved.

4. Boxes for other than lighting fixture outlets shall not be less than 4 inches
square.

5. Boxes in concealed conduit runs shall be equipped with tile extension rings,
device mounting straps and accessories required for the purpose of the outlet.

16010.2.6 A. CONDUCTORS

1. Shall be of the type, size, and locations as shown on the Drawings and meet the
requirements of the latest addition of the National Electric Code (NEC).

2. Shall be soft-annealed coated copper in accordance with ASTM B33 or B189.
3. All conductors shall be stranded copper.
4. All conductors shall be THHN/THWN copper rated at 600 volts, unless

otherwise noted.
5. Aluminum conductors will not be allowed.

B. GROUNDING CABLE

Shall be as called out on the drawings and per NEC. (Grounding lugs shall be the clamp
type made of high conductivity copper alloy and shall be provided for all equipment to be
grounded.)

C. VFD CABLE

Conductor size shall be as shown in Plans and shall meet the requirements of the latest
addition of the National Electric Code (NEC). Cable shall meet the requirements below:

6. Cable shall be designed for VFD applications and shall be rated 600V/2kV,
NEC Type TC with a 90°C rating.

7. Three Copper circuit conductors with XLPE insulation.
8. Three symmetrical copper ground wires.
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9. Spiral copper tape shield with 100% coverage.
10. Outer PVC jacket.
11. Suitable for Indoor, Outdoor, Burial and Oil Resistance

Acceptable manufacturers:
1. Belden
2. Southwire
3. Approved Equal

16010.2.7 SPLICES, TAPS AND TERMINATIONS

A. Splices, taps and terminations made in interior damp or wet locations, corrosive
atmosphere locations or exterior boxes above or below grade shall be covered with 3M
heat shrinkable ITCSN series sleeves or end caps or Raychem equal as approved by the
Engineer.

B. All splices shall require approval by the Engineer.

16010.2.8 SAFETY SWITCH DISCONNECTS

A. Provide disconnect switches where shown and required by NEC as specified herein.

B. Type:  Heavy duty, manual, single throw, fusible or non-fusible as indicated.

C. Rating:  600 volt, ampere size as noted or as required for load served.

D. Enclosure:  Nema 4, Gasketed stainless steel or as called out in equipment schedule on
drawings. Stainless steel 316 shall be used in hazardous/corrosive areas.  Stainless steel
304 shall be used in all other locations.

E. Fuses:  Switches shall be equipped with Type "R" fuse clips factory installed.  Fuses shall
be dual element type RK5 of size as noted.

F. Non-Fusible Switches:  For equipment 2 horsepower and smaller, shall be horsepower
rated; toggle switch type; quantity of poles and voltage rating as indicated.  For
equipment larger than 2 horsepower, switches shall be the same as fusible type.

16010.2.9 JUNCTION BOXES

A. Junction or pull boxes, which are required but not shown, shall be sized according to
requirement of Articles 370 and 373 of NEC.

B. Shall be cast type condulets with threaded hubs.

16010.2.10 WIRE DEVICES

A. Switches:  20 ampere, 120/277 volt, toggle type.  Single pole used as designation for
entire series - double pole, 3-way, 4-way or lock type.  Hubbell #1221, Bryant #1221,
Leviton #1221.  Switch and pilot shall be Hubbell #1221-PL or Leviton #1221-PL.
Double pole toggle switch shall be Hubbell #1222-2.

B. Ground Fault Interrupter Receptacles:  20 ampere, 125 volt, NEMA 5-20R, gray color.
Leviton #6398.
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C. Receptacles:  20 ampere, 125 volt, NEMA 5-20R, gray color for locations where
indicated.  Hubbell #5352, Bryant #5352, or Leviton #5352.

D. All devices shall be gray in color.

E. Special receptacles other than those listed above shall be as designated on the drawings.

F. Device Plates:

1. For surface mounted boxes plates shall be stainless steel suitable for use on cast
metal device boxes, condulet FS and FD types.  Shall be complete with gaskets
and approved for wet locations.

2. For flush boxes in finished areas, plates shall be stainless steel.  Gang plates
shall be one-piece.

16010.3 CONSTRUCTION REQUIREMENTS

Unless notified otherwise, the Contractor responsible for the electrical Work shall perform all
electrical work in accordance with the Drawings and with these Specifications.

16010.3.1 CODES, PERMITS, LICENSES AND STANDARDS

A. PERMITS AND LICENSES – The Contractor shall secure all permits and licenses
required in connection with this work.

B. CODES AND STANDARDS - All work, labor, and equipment shall conform to
applicable State and Local Codes and Standards and the applicable sections of the latest
revisions of the following:

 American Society for Testing and Materials (ASTM)
 National Fire Protection Association, National Electrical Code (NEC)
 Insulated Power Cable Engineers Association (IPCEA)
 Underwriters Laboratories Inc. (UL)
 American Steel and Iron Institute, “Design Manual on Steel Electrical

Raceways”
 National Electrical Manufacturer’s Association (NEMA)
 American National Standards Institute (ANSI)
 Institute of Electrical and Electronic Engineers (IEEE)
 Uniform Building Code (UBC)
 Uniform Fire Code (UFC)
 Sheet Metal and Air Conditioning Contractors National Association (SMACNA)

Conflicts between any of the above referenced codes and standards and between any of
them and these Specifications and/or the Project Drawings shall be resolved by
complying with the more stringent requirements.

16010.3.2 SAFETY

A. REGULATIONS - The Contractor’s work shall conform to the Associated General
Contractors of America, Inc. Manual of Accident Prevention in Construction and shall
comply with all current regulations of the Occupational Safety and Health Act (OSHA)
as required for work identified on the Drawings or in these Specifications.
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B. SAFETY GUARDS - All equipment, which the Contractor furnishes and installs, shall be
provided with appropriate safety guards for prevention of accidents.  The Contractor shall
provide and maintain any other necessary construction required to secure safety of life or
property, including the maintenance of sufficient lights to secure such protection.

16010.3.3 DIAGRAMMATIC DRAWINGS

A. The electrical drawings are diagrammatic, intended to indicate the general scope and
locations of the work to be installed and are not to be considered as complete in every
detail.  The Contractor shall install all work indicated and/or specified herein, complete to
perform the function intended without additional cost.

B. The electrical drawings are diagrammatic, however, they shall be followed as closely as
actual construction and work of other contractors will permit.  Runs to panels from
outlets, referred to as "home runs", are indicated on the drawings by arrows pointing in
the general direction of panels.  Contractor shall continue such circuits to the panels as
though the routes were completely indicated. Deviations from drawings required to make
the work of this Contract conform to building as constructed, or as to work of other
contractors, shall be made at the Contractor’s expense.  The Engineer reserves the right to
make minor changes in the location of equipment and outlets without additional charges.

16010.3.4 SITE EXAMINATION

Examination of the site shall be made by the Contractor, who shall compare it with the drawings
and specifications and satisfy himself as to the conditions under which the work is to be
performed. The Contractor shall, at such time, ascertain and check all conditions which may affect
its work.  No allowance shall subsequently be made in the Contractor’s behalf for any extra
expenses to which the Contractor may be put due to failure or neglect on its part to make such
examination and determination of the condition.

16010.3.5 SUPERVISION

A. A competent foreman or superintendent, approved by the Owner's Representative, shall
be at the site at all times to receive instructions and shall have the proper authority to act
on behalf of the Contractor.  The Contractor shall verify dimensions given on the
electrical drawings and report any errors or inconsistencies to the Engineer before
commencing the work.  The Engineer or its representative will interpret the meaning of
the Drawings and Specifications where questions arise.

B. Contractor shall assign persons to be in direct charge of work who are thoroughly
experienced in the types of construction work specified herein.  All labor shall be
performed in a workmanlike manner by skilled workmen under the supervision of
competent foremen.

16010.3.6 WORKMANSHIP

Workmanship shall be in accordance with the best present-day construction methods and shall be
neat and orderly throughout the project.

16010.3.7 COORDINATION OF CONSTRUCTION

A. The Contractor shall coordinate work with other contractors, subcontractors, the Owner,
and the Engineer to assure orderly and expeditious progress of work.  The Contractor
shall select order/sequence of work and establish schedule of working hours for
construction, all subject to review and direction by the Owner.
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B. This Contractor shall be held solely responsible for the proper installation of its work.
The Contractor shall arrange with the proper contractors for the installation of anchors
and other embedded devices, and for the leaving of required chases, openings, etc., and
shall do all cutting and patching made necessary by its failure or neglect to make such
arrangements with others.  Any cutting or patching done by this Contractor shall be
subject to the directions of the Engineer and shall not be started until approval has been
obtained.

C. All cutting, welding or drilling of concrete or structural members shall be properly
reinforced and patched to match as nearly as possible the surrounding work.  Before
cutting, welding or drilling any concrete or structural member, the Contractor shall secure
the approval of the Engineer. Where deemed appropriate by the Engineer, in the case of
gross negligence pertaining to this issue, the Engineer reserves the right to back-charge
the Contractor for the Engineers associated costs.

16010.3.8 INSTALLATION

RACEWAY AND FITTINGS

A. STANDARDS

1. All conduit to be installed in accordance with the requirements of the National
Electrical Code, latest addition.

2. Steel conduit to be installed in accordance with recommendations of American
Iron and Steel Institute “Design Manual on Steel Electrical Raceways”, latest
addition.

3. PVC coated conduit installed in accordance with manufacturer instructions.

B. ELECTRICAL CONTINUITY

All metallic conduit systems shall be electrically continuous throughout.

C. MOISTURE

1. All conduit raceway systems shall be essentially moisture tight.
2. Conduit drainage shall be accomplished by sloping conduits towards manholes

or boxes.
3. Where pockets cannot be avoided in exposed conduits, provide drainage fittings

or weep holes. Weep holes drilled through the walls of any conduit or fitting
shall not produce burrs on the inside or outside surface.

D. ALIGNMENT OF EXPOSED CONDUIT

Install conduit runs parallel or at right angles to lines of structure.

E. FIELD CUTS AND THREADS

1. Field cuts shall be made square, threads clean and sharp.
2. Remove burrs, sharp or rough edges by reaming.
3. Before couplings or fittings are attached, apply a coat of red lead or zinc

chromate to male threads of RGS or IMC conduit, also apply these coatings or
other special compound recommended by the manufacturer of the conduit where
the conduit protective coating is damaged.
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4. PVC coated conduit system requires male threads on conduit, elbows and
nipples and all female threads on fittings or conduit couplings to be protected by
application of a urethane coating.

5. Care must be taken to assure that concrete surfaces are protected from
cutting oil, any/all damage will be the responsibility of the Contractor.

F. BENDS

1. Uniform, whether job-fabricated or made with standard fittings or boxes.
2. Do not dent or flatten conduit
3. Conduit installation should be installed symmetrically insofar as practicable.
4. Unless approved otherwise, bends larger than 1-1/4 inch shall be factory made.
5. Bends in exposed conduit shall be symmetrical insofar as practicable.
6. Do not expose bends at floor or ceiling.

G. LOCATION

1. Conduit routing is generally shown in schematic fashion, unless dimensioned or
noted to the contrary.

2. Contractor is responsible to route conduits as required to connect equipment or
devices.

3. Vertical risers, equipment and device locations are approximately as indicated
on the drawings. Contractor shall coordinate installation of conduit with
structure and equipment.

4. Contractor is responsible to coordinate conduit installation with other
contractors installations, in the event of conflict, field routed conduit shall be
moved at the Contractors expense.

5. Conduit shall be located a minimum 6 inches away from steam, hot water, or
other hot surface. Protect from heat, as Engineer approved, if the 6 inch
separation is impracticable.

6. Diagonal installation is not permitted.

H. BURIED/EMBEDDED CONDUIT

1. RGS conduit installed underground, or used in PVC runs for sweeps larger than
22 degrees, must be wrapped with 3M-50 10 mil pipe wrap, approved asphalt
compound or approved equal.

2. Mid-run weep holes and gravel drainage pockets will not be permitted.
3. Conduits embedded in concrete or masonry shall be securely held in place

during concrete placement and construction operations.
4. In concrete floors, conduit shall be set before pouring of concrete begins.

Conduit shall be routed in a direct line, with bends as long as possible, with 2
inches minimum from conduit to bottom of slab and maximum conduit size of 2
inch, unless otherwise approved.

5. Non-metallic conduits above 600 Volts shall be encased in red concrete covered
by a minimum of 2 inches on all sides.

6. Buried conduit shall be placed 18” below grade, then filled to grade with
flowable fill concrete.

7. If minimum of 18” cannot be reached, 3000 psi concrete shall fill the trench to
grade .

I. WALL PENETRATIONS

1. Penetrations through exterior building walls to be by core drilling and providing
appropriate conduit entrance seals.
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2. Openings through existing partitions shall be provided at Contractor’s expense.
Holes through masonry construction shall be drilled with suitable core drilling
machine.

3. All work is to be performed neatly.
4. Patches shall match original material in composition and appearance.
5. Provide fire seals as detailed or required by NEC where a fire rated wall or

partition is penetrated.
6. A template shall be provided by the Contractor to hold conduit groups

terminating together or passing through fire walls or floors.
7. In walls and partitions, conduit shall be installed vertically. If vertical

installation is impracticable, the Engineer shall approve horizontal installation
for each location.

J. EXPANSION FITTINGS

Install expansion fittings in all conduit runs crossing structural expansion joints and in all
straight conduit runs exceeding 75 feet in length.

K. CONDUIT ENDS

1. Insulating bushings shall be installed at open conduit ends, terminating in
panels, control centers, consoles or other similar locations.

2. Plug space around cables with oakum and/or an approved sealing compound
where conduits enter switchboards, cabinets or similar locations.

3. Cap or plug all spare conduit ends to prevent the entrance of foreign material.

L. CONDUIT CONNECTIONS

1. At cabinets and boxes use double locknuts and insulating bushings for rigid
conduit.

2. At cable tray securely clamp conduit to tray and install insulating bushings.
3. Install insulated grounding bushings with lay-in ground lugs where metallic

conduit terminates in non-metallic manholes or pullboxes.
4. Flexible conduit for connection to movable/vibrating equipment shall be liquid-

tight, Sealtite as manufactured by Anaconda Metal Hose Company, or approved
equal, utilizing approved liquid-tight fittings.

M. SUPPORTS

1. Hangers and supports shall be galvanized or PVC coated.
2. Hangars generally are not detailed, but must be adequate to support combined

weight of conduit. Rigid fastenings are to spaced at a maximum of 6 feet.
3. Clamps will be galvanized malleable iron one-hole straps, beam clamps or other

approved device with necessary bolts, washers and expansion shields.
4. Perforated metal straps shall not be used.
5. Adjustable hangers shall be used to support horizontal runs only, use trapeze

hangers for parallel runs of conduit. Install u-bolts or other approved clamping
device at each end and at each elbow. Install clamp every third intermediate
hanger for each conduit.

N. CONDUIT CLEANING

Contractor is to clean and swab the inside of conduits, by mechanical means, to remove
foreign materials and moisture before conductors are installed.
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O. SPARE CONDUITS

1. Spare conduits shall have a nylon pulling line installed for future installation of
cables.

2. Recessed panels shall have three 1 inch spare conduits in the wall space
stubbed-out above ceiling and three 1 inch spare conduits stubbed under the
floor.

3. Spare conduits shall be capped.

CONDUCTOR INSTALLATION

A. BENDING RADII

Not to be less than permitted by ICEA and/or NEC.

B. SUPPORTS IN VERTICAL RUNS

To be in accordance with NEC requirements.

C. SPLICING

1. Will be permitted only with Engineers approval, and will be held to an absolute
minimum.

2. Permitted only in junction boxes or similar accessible locations.
3. Cover with heat shrinkable sleeves to make moisture proof and corrosive

resistant.
4. No splicing of instrument or control wiring shall be allowed without specific

approval, by the Engineer.

D. CONNECTORS

1. Solderless compression or mechanical type will be utilized where screw does
not bear directly on the wire.

2. Apparatus lugs, conductor, and coat shall be thoroughly cleaned with suitable
oxidation inhibiting compound prior to connection.

3. Retaining cup washers shall be used where solid wire is used at terminal blocks.
4. Compression type connectors shall be installed using ratchet type crimping tools

that will not release until full compression has been achieved.
5. Dies for the crimping tools shall be matched to the connector and approved for

use by the Engineer and the connector manufacturer.
6. Twist on type, Scotch-lok or approved equal, connectors shall be restricted to

the connection of lighting fixture wires only.

E. POWER CABLES

All power cables will be installed in strict accordance with the manufacturers instruction,
and in conformance with NEC.

F. CONNECTIONS

All apparatus lugs shall be tandem single or multi-barrel lugs as detailed/required.

G. CONDUCTOR PULLING

1. Use pulling grips or eyes.



ELECTRICAL GENERAL REQUIREMENTS SECTION
16010

Sunrise Engineering, Inc., Standard Specifications for Construction Electrical General Requirements
This Specification revised April, 2024 Page 15 of 19

2. Firmly mount pulling reels on portable stand and secure against displacement
3. Use an approved by the Engineer commercial pulling compound for lubrication.
4. Monitor and do not exceed cable-pulling tension as specified by the cable

manufacturer.

H. COLOR CODING

1. Single phase service - use white for neutral conductor, and black for ungrounded
conductors.

2. Three phase service - feeder and branch conductors shall be color coded as
follows:

120/208 Volt 277/480 Volt
a. Phase A – Black Brown
b. Phase B – Red Orange
c. Phase C – Blue Yellow
d. Neutral – White Grey
e. Ground – Green or Bare Green or Bare

3. Coding shall be by insulation color or minimum 1 inch band of colored tape.
4. Green covering of conductors shall be solely for grounding.

I. PHASING

1. Where common neutral is run for two or three circuits, phase conductors shall be
connected to breakers in the panel, which are connected to different phase legs.

2. Home runs may be combined at the option of the Contractor, providing not more
than three circuits are installed in one conduit, unless otherwise approved by the
Engineer.

J. SERVICE SYSTEMS

1. Incoming service systems shall be grounded at two points with the UFER
(ground wire tied to the rebar of the footings) and to driven ground rods as
indicated on the Standard Detail Drawing.

2. Jumpers shall be provided around water meters and any dialectric sections of
pipe.

3. Size shall be as indicated on the Drawings and/or as required by NEC.
4. Connections shall be accessible for inspection.
5. Neutral conductor connection to grounding electrode conductor shall be at the

main service enclosure only.
6. Type of equipment and details of installation shall be verified with Power

Company representatives.
7. Metering equipment shall be provided as indicated on the Drawings or as

required by these Specifications.

16010.3.9 INSTALLATION OF POWER AND CONTROLS TO EQUIPMENT

Contractor shall provide all power and control wiring required for the work of other trades as
described on the drawings and in the specifications, except where the furnishing and installing of
such wiring is specified elsewhere. Connect cord sets to Owner furnished equipment and make
connections to all electric power consuming equipment whether furnished under contract or by
Owner.

16010.3.10 TEMPORARY ELECTRIC SERVICE DURING CONSTRUCTION
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A. The Project Contractor is responsible for all project electrical work unless otherwise
noted.  The Contractor shall be aware, however, that some or all of the project electrical
work may be performed by the Owner and/or an independent electrical contractor.  The
division of work to be performed by others may be indicated on the drawings, or may be
as called for by the Engineer.  But, the Contractor shall be responsible to review the
Drawings and consult with the Engineer, to determine if its scope is less than one
hundred percent of all project electrical work.  The Contractor shall also be responsible to
coordinate and schedule its work with that of the Owner or independent electrical
contractor, and to leave its installations ready, with the connecting wires coiled, for the
Owner or independent contractor to connect to or to terminate as necessary, thereby
ensuring the most efficient completion of the project by all parties.

B. The Contractor or electrical subcontractor doing the work shall provide temporary power,
complete with metering and wiring, for lighting and power outlets for construction tools
and equipment.  This contractor will make arrangements with the local power company
for temporary electrical service connections for construction power.

C. No attempt shall be made herein to specify construction power requirements for
equipment in detail.  However, all temporary wiring shall meet NEC, Article 305,
requirements.  The service shall be provided with a main disconnect, and all power
receptacles shall be, or be protected by, appropriately rated GFI single-pole devices.

D. At completion of the Project, or sooner if directed, the temporary power supply shall be
disconnected and removed from the construction site.

E. During construction, if it becomes necessary to shut down power to a critical item of
equipment or process, the Contractor or electrical subcontractor shall provide the
necessary wiring and a portable generator or other source of electric power to keep such
critical equipment or process in operation.

16010.3.11 SEISMIC RESTRAINT

A. The appropriate Seismic Zone Classification will be provided on the Drawings or in the
Special Provisions.  All electrical equipment shall be securely anchored and seismically
braced in accordance with the regulations contained in the most recently adopted edition
of the UBC and with the SMACNA Guidelines for Seismic Restraints of Electrical
Systems as they pertain to the Seismic Zone Classification given.

B. Units mounted and secured directly to structures shall be provided with connectors of
sufficient strength to meet the restraining criteria.

C. All electrical equipment which is to be securely anchored (hard mounted) to the building
or structure shall have supports designed to withstand lateral and vertical "G" loadings
equal to or greater than UBC requirements and SMACNA guidelines for the given
seismic zone.

16010.3.12 LABELING OF J-BOX COVERS

All J-Box covers shall be labeled with information showing the voltage and the circuit number in
reference to each home run pulled through that J-Box and a particular run of conduit. The
Contractor shall continue such circuits to the panels as though the routes were completely
indicated.

16010.3.13 REPAIR OF WORK
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A. The work shall be carefully laid out in advance and where cutting, channeling, chasing,
or drilling of floors, walls, partitions, ceilings or other surfaces is necessary for the proper
installation, support, or anchorage of the conduit raceways or other electrical work, this
work shall be carefully done.  Any damage to building, piping or equipment shall be
repaired by skilled mechanics of the trades involved, at no additional cost to the Owner.

B. Penetrations within fire rated wall assemblies shall be appropriately repaired and replaced
to full integrity of the designed fire resistance of the wall.

16010.3.14 TESTING

On completion of the work, the installation shall be tested free from all grounds and short circuits.
Normal feeders, circuits, and service entrance conductors with wire size #2 and larger shall be
tested for leakage phase-to-ground and phase-to-phase prior to energizing the electrical system.
The Contractor shall submit a written report to the Engineer showing methods used and readings
taken.  Voltage applied for testing shall not exceed two times normal operating voltage.

16010.3.15 GUARANTEE/WARRANTY

A. The following guarantee is a part of the specification and shall be binding on the part of
the Contractor:

"The Contractor guarantees that this installation is free from defects.  The
Contractor agrees to replace or repair, to the satisfaction of the Owner's
Representative, any part of this installation which may fail or be determined
unacceptable within a period of one (1) year after final acceptance.”

B. Electrical systems and equipment shall not be considered acceptable for substantial
completion until they have performed in service continuously without malfunction for at
least ten (10) days.

16010.3.16 DEFECTIVE EQUIPMENT

If equipment fails to conform to the Specifications or to operate satisfactorily, the Owner will have
the right to operate said equipment until defects are corrected.  The Owner will have the right to
operate rejected equipment until it is replaced, without cost for depreciation use or wear.  The
Contractor shall remove defective equipment from operation for examination, adjustment,
alteration, or change only at times approved by Owner.

16010.3.17 CLEAN-UP

A. As the work progresses, and on a daily basis, the Contractor shall remove from the
premises and surrounding streets, alleys, etc., all rubbish and debris resulting from its
operations and shall leave all equipment and material furnished by the Contractor
absolutely clean and ready for use.

B. In addition, the Contractor shall periodically remove all debris and waste in order to
maintain safe working and operating conditions, and shall dispose of the same in an
approved manner.  At the completion of work, The Contractor shall remove all its
rubbish, tools, scaffolds and surplus materials from and about the site, leaving its work
clean and the areas ready for occupancy.

16010.3.18 AS-BUILT DRAWINGS
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Blue line white prints of drawings will be furnished by the Engineer, on which the Contractor shall
accurately and neatly mark, in colored pencil, all changes or deviations from the drawings as such
changes are made in the work.  These drawings shall be reviewed with the Engineer on a timely
basis, not to exceed at least once each month.  Failure to keep as-built drawings up to date shall be
cause for withholding monthly or final payment.

16010.3.19 FINAL INSPECTION AND ACCEPTANCE

The Contractor shall notify the Engineer when work is considered to be complete, in full operating
condition, and ready for final inspection.  The Engineer, after determining that the installation is
ready for final inspection, will conduct the final inspection and tests as are deemed necessary to
determine that the provisions of the specifications are satisfied.  The Owner will not accept work
nor make final payment to the Contractor until Engineer has certified that the work of the
Contractor is complete and in conformance with the specifications and guarantees.

16010.4 METHOD OF MEASUREMENT

16010.4.1 NO SEPARATE MEASUREMENT

Separate measurement shall NOT be made for furnishing or installing electrical systems,
components, materials required to be installed within the pay limits for a building or enclosure
identified in the Bid schedule to be furnished by the Contractor.

16010.4.2 SEPARATE MEASUREMENT

A. NEW BUILDINGS - Separate measurement shall be made for installation of electrical
systems, components, and materials, required for a building or enclosure shown on the
Drawings and as called for in these Specifications and identified in the Bid Schedule,
when such electrical systems, components, and materials are identified and listed in the
Bid Schedule.

B. EXISTING BUILDINGS - Separate measurement will be made for installation of
electrical systems, components, and materials, required to be installed or replaced in an
existing building or enclosure, as shown on the Drawings and as called for in these
Specifications, when such electrical systems, components, and materials are identified
and listed in the Bid Schedule.
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16010.5 BASIS OF PAYMENT

16010.5.1 No separate payment shall be made for furnishing or installing electrical systems, components, or
materials required to be installed within the pay limits for a building or enclosure identified in the
BID schedule to be furnished by the Contractor.

PAY ITEM UNIT
Electrical System (Indicate Building)
Install Electrical (Describe Component)
Install Electrical (Describe Component)
Install Electrical (Describe material)
Install Electrical (Describe material)
Replace Electrical (Describe Component)
Replace Electrical (Describe Component)
Replace Electrical (Describe material)
Replace Electrical (Describe material)

Lump Sum
Lump Sum

Each
Lump Sum
Lineal Foot
Lump Sum
Lump Sum
Lump Sum
Lineal Foot
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16150. 1 GENERAL

16150.1.1 QUALITY ASSURANCE

A. Comply with NFPA 70 requirements for electrical materials and installation.

B. Provide products and components which have been UL listed and labeled, including UL
marks indicating special type usage whenever applicable.

16150.2 PRODUCTS

16150.2.1 MOTOR STARTERS

A. Acceptable Manufacturers:

1. Allen-Bradley Co.
2. Eaton Corp/Power Distribution Div.
3. Cutler Hammer
4. General Electric Co. (GE Supply)
5. Square D Co.

B. Provide factory fabricated starters complying with NEMA Standards Publication ICS 2
with NEMA Type enclosures as specified in Section 16010.

C. Provide starters with thermal overload protection on each phase utilizing interchangeable
melting alloy, Class 20 (trip in 20 seconds or less when carrying a current equal to 600
percent of its current rating) overload heaters, sized in field for full load current rating
indicated on each motor nameplate.

D. Manual Motor Starter: Quick-make, quick-break trip free toggle or pushbutton operating
mechanism; provisions for positive padlocking in OFF position.

E. Magnetic Motor Starter: Non-reversing or reversing, as indicated; manual reset overload
relay with reset button on face of enclosure; full voltage starting; control transformer of
sufficient capacity to handle operating coil and associated controls, integral with each
starter; 120 volts control circuit, fuse protected; equipped with pilot light.

16150.2.2 CONTACTORS

A. Acceptable Manufacturers:

1. Allen-Bradley Co.
2. Eaton Corp/Power Distribution Div.
3. Culter Hammer
4. General Electric Co. (GE Supply)
5. Square D Co.

B. Provide contactors complying with NEMA Standards Publication ICS 2 with NEMA
Type enclosures as specified in Section 16010, unless otherwise indicated.

16150.2.3 RELAYS

A. Acceptable Manufacturers:

1. Control Relays:
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2. Allen-Bradley Co.
3. IDEC Systems & Controls Corp.
4. Omron Electronics, Inc./Control Components Div.
5. Potter & Brumfield
6. Square D Co.

B. Provide relays complying with NEMA Standards Publication ICS 2 with NEMA Type
enclosures as specified in Section 16010, unless otherwise indicated.

16150.2.4 CONTROL PANELS

A. Acceptable Manufacturers:

1. Allen-Bradley Co.
2. Eaton Corp/Power Distribution Div.
3. Cutler Hammer
4. Square D Co.

B. Provide factory fabricated oiltight pushbuttons, selector switches, pilot (indicating) lights,
and pushbutton stations complying with NEMA Standards Publication ICS 2, heavy duty,
with NEMA Type enclosures as specified in Section 16010.

1. Fabricate pushbutton stations for vertical or horizontal mounting, as indicated,
and with button and light arrangements, as indicated on drawings.

C. Pushbuttons: Momentary or maintained contacts, as indicated; contacts rated 10 amps
continuous carrying current, 600 volts AC; quick-make, quick-break, snap action
operating mechanism.

D. Selector Switches: Rotary type; two or three position control, as indicated; legend plate
with markings as indicated.

E. Pilot Lights: Transformer type, 120 volts AC; glass or acrylic plastic prismatic lens, color
as indicated; legend plate with markings as indicated.

16150.2.5 CIRCUIT AND MOTOR DISCONNECTS

A. Acceptable Manufacturers:

1. Cutler Hammer
2. Allen-Bradley Co.
3. Siemens Corp/Electrical Apparatus Div.
4. Square D Co.
5. General Electric Co. (GE Supply)

B. Provide factory fabricated switches complying with NEMA Standards Publication KS 1
with NEMA Type enclosures as specified in Section 16010.

C. Safety Switches: 3 pole, heavy-duty, horsepower rated disconnect; rated at 600 volts;
quick-make, quick-break operating mechanism; integral operating handle provided with
means for positive padlocking in OFF position; current carrying parts constructed of high
conductivity copper, with silver-tungsten type switch contacts; fusible or non-fusible as
indicated; positive pressure type reinforced fuse clips for fusible switches.

D. Fuses: Dual element type, with time delay; non-renewable; current limiting where
indicated.
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16150.2.6 TRANSFER SWITCHES – MANUAL

A. Acceptable Manufacturers:

1. Cutler Hammer
2. Square D Co.
3. General Electric Co. (GE Supply)

B. Provide manual transfer switches complying with NEMA Standards Publication KS 1,
specifically designed to transfer power from one load to another load, with NEMA Type
enclosures as specified in Section 16010.

C. Manual Transfer Switches:  Double throw, 3 pole, heavy-duty, safety switch; rated at
appropriate amperes, 600 volts; quick-make, quick-break operating mechanism; blades
visible from front of unit for positive indication that switch is OFF; integral three position
operating handle provided with means for positive padlocking in OFF position; current
carrying parts constructed of high conductivity copper, with silver-tungsten type switch
contacts; non-fusible.

16150.3 METHOD OF MEASUREMENT AND BASIS OF PAYMENT

16150.3.1 These control devices shall be considered pertinent to the equipment which they are associated
with.  They will not be measured or paid for separately, but shall be included in other appropriate
bid items.
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16210.1 DESCRIPTION

The Contractor shall provide and install all lighting systems for the Project, complete with lamps,
brackets, hangers, mounting devices and all other miscellaneous components required to complete
the lighting system as shown on the Drawings and in accordance with these Specifications.

16210.1.1 RELATED WORK

Section 16010 - Electrical General Requirements

16210.1.2 SUBMITTALS

Shop drawings shall be submitted for all light fixtures in accordance with Section 1300 of these
Specifications.

16210.1.3 DEFINITIONS

Not used.

16210.2 MATERIALS

16210.2.1 LIGHTING FIXTURE TYPES AND SIZES

Shall be as designated on the Drawings or as otherwise required by the Special Provisions.  All
work, equipment, and materials shall be in accordance with UL “Standards for Electric Lighting
Fixtures”, No. 57, and the NEC (National Electric Code).

16210.2.2 INCANDESCENT FIXTURES

Shall be complete with medium base socket, all hardware required for installation, and lamps.
Lamps shall be medium base, inside frosted, general purpose, or the project type as referenced in
the electrical schedule.

16210.2.3 FLUORESCENT FIXTURES

Shall be provided complete with Class “P” high power factor, electronic type ballast with a -20°F
temperature rating, together with all miscellaneous hardware and lamps.  Ballast shall be CBM
certified, ETL rated, with maximum sound level equivalent to General Electric Company Sound
Rating “A”.  Lamps shall be cool white unless otherwise required on the Drawings.

16210.2.4 HIGH INTENSITY DISCHARGE FIXTURES

Shall be ballast type, complete with all miscellaneous hardware and lamps.  Photocells shall be
used as required on the Drawings.  Ballast shall be constant wattage, high power factor type.
Lamps shall be inside frosted and of the wattage indicated.

16210.2.5 HIGH PRESSURE SODIUM FIXTURES

High-pressure sodium and metal halide fixtures shall be suitable for all burning positions as
specified for each type of luminaire.

16210.3 CONSTRUCTION REQUIREMENTS
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16210.3.1 Fixtures and related materials shall be installed as nearly as possible in the locations shown on the
Drawings.  The Contractor shall coordinate the exact locations with structure, equipment, and
other devices as approved by the Engineer and/or the Owner.  Mounting heights shall be as
indicated on the Drawings.

16210.3.2 Conductors serving grid ceiling fixtures shall be enclosed in 1/2 inch flex conduit from a junction
box attached to the building structure.  Fixture locations shall be coordinated with ceiling system.
Fixtures shall be securely fastened to the ceiling framing members.

16210.4 METHOD OF MEASUREMENT

Measurement for the lighting fixtures will not be made separately but will be included in the
measurement for the building listed in the Bid Schedule.

16210.5 BASIS OF PAYMENT

Separate payment will not be made for light fixtures.  Payment will be included in the contract
unit price for the building in which the fixtures are installed and listed in the Bid Schedule.
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16315.1 DESCRIPTION

The Contractor shall furnish, test, install, and place into satisfactory operation the liquid level
switches with all spare parts, accessories, and appurtenances as herein specified and as shown on
the Drawings.

16315.1.1 RELATED WORK

Section 16010 – Electrical General Requirements

16315.1.2 SUBMITTALS

The Contractor shall provide descriptive information which indicates the model number,
manufacturer’s name, dimensions, measuring range and manufacturer's certification of
performance in accordance with the requirements of Section 01300.

16315.2 MATERIALS

16315.2.1 LIQUID LEVEL SWITCHES

1. Float actuated switch shall be a dry contact type switch in a hermetically sealed polypropylene
casing, suspended on a PVC coated cable.

2. The number of floats per level system shall be as shown.
3. Switch set points shall be as shown on the JVWCD drawings.
4. Mercury switch type capsules are not allowed.
5. As manufactured by:

a) Gems 43765, LS-270 Series

16315.3 CONSTRUCTION REQUIREMENTS

The Contractor shall provide all materials needed to install equipment in accordance with the
manufacturer’s recommendations and at the locations shown on the Drawings.

16315.4 METHOD OF MEASUREMENT

Separate measurement of this equipment will not be made.  Measurement will be included as per
Electrical Work and Equipment.

16315.5 BASIS OF PAYMENT

Separate payment for this equipment will not be made.



SERVICE AND DISTRIBUTION SYSTEMS SECTION
16400

Sunrise Engineering, Inc., Standard Specifications for Construction Service and Distribution Systems
This Specification Revised June 17, 2015 Page 1 of 7

16400.1 GENERAL

16400.1.1 APPLICABLE SECTIONS

The General Conditions, Supplementary General Conditions, Special Conditions, Alternates and
addenda, applicable drawings and the technical specifications herein shall apply to all work under
this Division 16.

16400.1.2 SCOPE

Provide all operations, methods, labor and equipment and provide and install all materials and
incidentals necessary for the completion of the work as specified herein or included on the
drawings.

16400.1.3 WORK INCLUDED

A. Electrical work required for this work is shown on the drawings and includes, but is not
necessarily limited to:

1. Complete new electrical distribution system for power and lighting as shown.
2. Complete system of raceways and outlets for Control and all other auxiliary

systems of this Division 16.  Unless noted otherwise, the equipment and wiring
of these auxiliary systems will be furnished and installed under their respective
sections; however, the conduit raceway systems will be furnished and installed
under this Section 16400.

3. All excavating, backfilling, compacting, and grading required for the installation
of all work covered under this Division 16.

B. Shall furnish and install all component parts of all the systems required for their safe and
proper operation, whether or not specifically mentioned or noted on the drawings, except
those items or articles which are specifically noted hereinafter as being supplied
otherwise.

C. Perform all trenching and backfilling required in connection with the work of this section
in strict accordance with the provisions of Division 02000 of these specifications.

D. Provide all required electrical connections and service to items described in all other
sections of these specifications.  Provide all those services outlined in other divisions of
the specifications as being done by the electrical sub-contractor.

16400.1.4 RELATED WORK SPECIFIED ELSEWHERE:

Section 16010 – Electrical General Requirements
Section 16410 – Fuses
Section 16210 – Electrical Fixtures
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16400.2 PRODUCTS

16400.2.1 DISTRIBUTION PANELBOARDS

A. Distribution panelboards shall be factory assembled dead front, wall mounted as
scheduled and braced for the indicated ampere rms symmetrical with equipment, bussing
connections, circuit breakers and all similar components indicated on the drawings or
required for proper completion.  Each breaker shall have an etched micarta nameplate
secured by two cadmium plated screws.  Nameplates shall indicate equipment served as
shown in schedule.  Busses shall be copper of a maximum current density of 1000
amperes per inch and shall be equipped with uninsulated equipment ground bus.  Three
phase, 4-wire panels shall have full capacity neutral bus.

B. All floor mounted panels shall be mounted on a 4" housekeeping pad and therefore to
comply with NEC, the operating handles of switches and breakers shall be no more than
6'-2" above the bottom of the panel.

C. Distribution panel boards shall be wall mounted as indicated in schedules.  For access to
wiring gutters, panel shall be door within door construction.  Shall be Square D, I-Line or
equal of Siemens I.T.E., Cutler Hammer/Westinghouse or General Electric.

16400.2.2 BRANCH CIRCUIT PANELBOARDS

A. Branch circuit panelboards shall be Square D for the scheduled voltage, 3 phase, 4 wire
operation or equal of Siemens, or General Electric.  Shall be equipped with bolt-on
breakers.  Minimum width shall be 20 inches.  Minimum depth shall be 5.75 inches.
Panel trims shall be of the door within door construction.

B. Busses shall be copper.

C. Branch circuit breakers shall be provided per schedules on drawings.  All multi-pole
breakers shall be common trip.

D. Doors shall be complete with corrected circuit schedule on inside.  Panels shall be
NEMA 3R type construction.

16400.2.3 DRY TYPE TRANSFORMERS

A. General Purpose Dry-Type Transformers:  (Under 600 volts)

1. General:  Furnish and install at locations shown on the drawings dry-type two
winding power transformers for general power and lighting applications
indicated.  Transformers shall be UL listed and bear the required Listing Mark.

2. Electrical Rating:  Shall be 60 hertz of sizes, phases, high voltage and low
voltage as scheduled on the drawings.  Each transformer, unless specifically
noted otherwise, shall have six (6) 2-1/2% full capacity taps, two above and four
below nominal voltage in the high voltage winding.Temperature Classification:
Each transformer shall utilize an insulation system that has been properly
temperature classified and approved by Underwriters' Laboratories.  Unless
specifically noted otherwise, the insulation classification shall be 220 C with
150 C winding temperature rise in accordance with Underwriters' Laboratories
specification UL506.
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3. Load Rating:

a. Each transformer supplied to this specification shall be capable of
operating at 100% of nameplate rating (NPR) continuously while in an
ambient temperature not exceeding 40oC and shall be capable of
meeting the daily overload requirements of ANSI Standard C57.96 as
stated in the following chart:

PERMISSIBLE ONCE DAILY OVERLOADS
WITH NORMAL LIFE MAINTAINED

Peak Load Following and Followed by a Constant Load of
Peak Load

Time (Hours) 90% NPR 70% NPR 50% NPR

1/2

1

2

4

8

162% NPR

138% NPR

123% NPR

113% NPR

106% NPR

185% NPR

148% NPR

128% NPR

115% NPR

107% NPR

200% NPR

152% NPR

133% NPR

118% NPR

108% NPR

NPR = Nameplate Rating

b. Transformer loaded in accordance with this paragraph shall be capable
of long service life under the thermal conditions specified.  There shall
be no need for derating.

4. Sound Rating:  Each transformer shall have sound levels equal or lower than
those established in the latest revision of ANSI Standard C89 as shown in the
following chart:

Transformer Rating Maximum Sound
KVA Level Decibels
10-50 45

51-150 50
150-300 55

5. Other Requirements:  The following requirements shall be in accordance with
Underwriters' Laboratories specification UL506:
a. Enclosure:

(i) Ventilation openings
(ii) Corrosion resistance
(iii) Cable bending space
(iv) Grounding provisions
(v) Surface temperature rise
(vi) Wiring compartment temperature rise
(vii) Terminations
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6. Test Requirements:
a. Each transformer furnished to this specification shall be subjected to

the following production tests:
(i) Applied potential
(ii) Induced potential
(iii) No load losses
(iv) Voltage ratio
(v) Polarity
(vi) Continuity

b. The manufacturer shall have performed the following additional tests
on units identical to the design type being furnished to this
specification.  Proof of performance of these lists in the form of test
data sheets shall be provided as part of the shop drawing submittal.
(i) Sound levels
(ii) Temperature rise tests
(iii) Full-load losses
(iv) Regulation
(v) Impedance

7. Shop Drawings:  Submit shop drawing for review prior to delivery to job site.

16400.3 EXECUTION

16400.3.1 INSTALLATION OF GROUNDING SYSTEM

A. The conduit system and neutral conductor of the wiring system shall be grounded to the
cold water pipe having a continuous path to earth in compliance with grounding
provisions as outlined in the NEC.  Point of connection to the water system shall be as
near as practicable to the service entrance.  Provide bonding jumper same size as system
ground to provide ground continuity from customer's side of metallic lines service
entrance and street side of metallic mains.  The neutral and ground shall be connected
together at the main service switch only.

B. Where the water main is not metallic, delete water pipe ground requirements and provide
a concrete encased electrode consisting of a 20-foot length of #3/0 bare copper conductor
tied to the steel reinforcing bars and encased within a concrete footing.  This footing shall
be in direct contact with earth and located near the main panel.

C. The Contractor shall also install a made electrode ground system consisting of copperclad
rods spaced not closer than six feet apart.  Grounding conductors and connections to
ground rods shall be protected from damage and shall be placed to avoid disconnect by
unauthorized personnel.  Interconnect with water pipe ground system.

D. The equipment grounding system shall be such that all metallic structures, enclosures,
raceways, junction boxes, outlet boxes, cabinets, machine frames, portable equipment
and other conductive items in close proximity with the electrical circuits operate
continuously at ground potential and provide a low impedance path for the possible
ground fault currents.  The system shall comply with the National Electrical Code,
modified as indicated on the drawings or specifications and as hereinafter specified to
incorporate a maximum 25 ohms ground resistance.  Grounding connections shall be
accessible for inspection.
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E. The distributions system shall be provided with a separate equipment grounding
conductor for each single or three-phase feeder, each branch circuit with a multi-pole
protective device and each single phase receptacle and motor circuit as indicated.  The
required grounding conductor shall be installed in the common raceway with the related
phase and/or neutral conductors.  Single-phase branch circuits required for lighting, shall
consist of phase and neutral conductors installed in common metallic conduit which shall
serve as the grounding conductor.  Conduit equipment connections utilized in conjunction
with the above single-phase branch circuits shall be provided with suitable bonding
jumpers connected to approved grounding type bushings.  Single-phase branch circuits
and all branch circuits installed in flexible conduits shall be provided with a separate
grounding conductors as hereinbefore specified for the multi-pole branch circuits.

16400.3.2 INSTALLATION OF PANELS

A. Installation:  Unless otherwise indicated on the drawings, install wall panels with the top
of the trim 6'-0" above the finished floor.  Panels located in equipment rooms and wire
closets shall be surface mounted.  Floor mounted panels shall be provided with a 4"
concrete housekeeping pad.  Floor mounted panels shall be anchored to floor at all four
corners and to wall or structural member at top for seismic restraint.

B. Directories:  Mount a typewritten directory behind glass or plastic on the inside of each
panel door.  On the directory, show the circuit number and complete description of all
outlets with specific locations on each circuit.  In addition, provide a typewritten label
inside door showing source of power to panel both as to feeder switch, panel designation
and location within buildings.

16400.3.3 GENERAL PURPOSE DRY TYPE TRANSFORMERS

General purpose dry transformers shall be mounted on floor at locations shown on drawings.
Each shall be anchored to floor by means of a minimum of four 1/2" x 6" anchor bolts grouted in
existing concrete floor.

16400.3.4 TESTING

A. General:  Upon completion of this portion of the work, test all parts of the electrical
system in the presence of the Engineer Owner's Representative.

B. Test Requirements:  All systems shall test free from short circuits and grounds, shall be
free from mechanical and electrical defects, and shall show an insulation resistance
between phase conductors and ground of not less than that required by the National
Electrical Code.

16400.3.5 FINAL INSPECTION

A. This Division 16 contractor's job foreman shall be present at the final inspection of the
work by the Owner.

B. Electrical job foreman shall have pad and pencil to list all deficient items noted.
Corrections and adjustments of deficient items shall be done after the inspection, not
during.

C. See Section 16010 for other requirements for final inspection.
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16400.4 METHOD OF MEASUREMENT

16400.4.1 SERVICE ENTRANCE. Provide all conduit, sweeps, support members, concrete transformer
pads & pad vaults, grounding equipment, breakers, disconnects, enclosures, conductors, and
appurtenances as required by the local utility, and as shown on the drawings and as defined in the
applicable sections of the specifications required for a complete and fully functioning system.

16400.4.2 GROUNDING SYSTEM. Provide all grounding conductors, connections, ground rods, ground
wells, and associated appurtenances and as shown on the drawings, and as defined in the
applicable sections of the specifications.

16400.4.3 POWER PANEL (PP) OR MOTOR CONTROL CENTER (MCC). Provide all conduit, sweeps,
pull boxes, power panels, motor starters, motor savers, receiving and installation of motor control
center, transient voltage surge suppressor (TVSS), support members, grounding equipment,
breakers, disconnects, enclosures, conductors and connections, and appurtenances as shown on the
drawings and as defined in the applicable sections of the specifications required for a complete
and functioning system.

16400.4.4 DRY TYPE TRANSFORMERS. Provide dry type transformer and appurtenances as shown on
the drawings and as defined in the applicable sections of the specifications required for a complete
and functioning system.

16400.4.5 LIGHTING PANEL (LP). Provide all conduit, sweeps, support members, grounding equipment,
breakers, disconnects, enclosures, conductors and connections, switches, receptacles, and
appurtenances as shown on the drawings and as defined in the applicable sections the
specifications required for a complete and functioning system. Where lighting fixtures are not
called out in the pay item, they are included in the LIGHTING PANEL (LP).

16400.4.6 LIGHTING FIXTURES.  Material cost for lighting fixtures and all appurtenances.  Note: conduit,
wire and switches and included in LIGHTING PANEL (LP) section(s).

16400.4.7 HEATING VENTILLATION AIR CONDITIONING (HVAC). Provide all conduit, sweeps,
support members, grounding equipment, breakers, disconnects, enclosures, conductors, switches,
receptacles, and appurtenances as shown on the drawings and as defined in the applicable sections
the specifications required for a complete and functioning system. Note: conduit, wire and
switches and included in LIGHTING PANEL (LP) section(s).

16400.4.8 CONTROL PANELS. Provide all conduit, signal and power conductors and connections, and
appurtenances for all control panels as shown on the drawings and as defined in the applicable
sections of the specifications required to provide a complete and functioning system.

16400.5 BASIS OF PAYMENT

16400.5.1 No separate payment shall be made for furnishing or installing electrical systems, components, or
materials required to be installed within the pay limits for a building or enclosure identified in the
BID schedule to be furnished by the Contractor.

16400.5.2 When electrical systems, components, or materials are measured for a new building or enclosure
as shown on the Bid Schedule, separate payment will be made as listed below.

16400.5.3 When initial installation or replacement of electrical systems, components, or materials is made in
an existing building as shown on the Bid Schedule, the accepted quantity will be paid for at the
contract price listed below:



SERVICE AND DISTRIBUTION SYSTEMS SECTION
16400

Sunrise Engineering, Inc., Standard Specifications for Construction Service and Distribution Systems
This Specification Revised June 17, 2015 Page 7 of 7

PAY ITEM UNIT
Service Entrance Lump Sum

Grounding System Lump Sum
Lighting Panel LP1 & Control Panel Lump Sum

Lighting Fixtures Lump Sum
HVAC Lump Sum

Control Panels Lump Sum
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16960.1 DESCRIPTION

The Contractor shall furnish, test, install, and place into satisfactory operation the magnetic
intrusion switches with all spare parts, accessories, and appurtenances as herein specified and as
shown on the Drawings.

16960.1.1 SUBMITTALS

The Contractor shall provide descriptive information which indicates the model number,
manufacturer’s name, dimensions, measuring range and manufacturer's certification of
performance in accordance with the requirements of Section 01300.

16960.2 MATERIALS

16960.2.1 MAGNETIC INTRUSION SWITCH

1. Device identification: See Plans.
2. Magnetic industrial contact type with stainless steel armored cable.
3. Sealed unit.
4. UL Listed
5. Form A Contact or Form C Contact.
6. Supports gaps up to 3”
7. Manufacturers:

a) Interlogix 2507A
b) Interlogix 2505A
c) or approved equal.

16960.3 CONSTRUCTION REQUIREMENTS

The Contractor shall provide all materials needed to install equipment in accordance with the
manufacturer’s recommendations and at the locations shown on the Drawings. Contractor shall
provide all mounting brackets, fasteners and other appurtenances required for a complete
installation and to accommodate required offsets based on site conditions.

16960.4 METHOD OF MEASUREMENT

Separate measurement of this equipment will not be made.

16960.5 BASIS OF PAYMENT

Separate payment for this equipment will not be made.
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11232SP DESCRIPTION

This section covers the provision and installation of chlorination equipment at two sites, one in
Sandy and one at the Rosecrest site as seen in plans.

11232.1.1 RELATED WORK

Section SP 13210  Chlorination Building

11232.1.2 SUBMITTALS

11232.1.2.1 DESCRIPTIVE LITERATURE - The Contractor shall furnish descriptive literature, which
identifies the manufacturer, model numbers, materials of fabrication, and sizes of all components
in the chlorination system, as described, in accordance with Section 01300 of these Specifications.

11232.1.2.2 OPERATION AND MAINTENANCE MANUALS - The Contractor shall furnish to the Owner
manufac
to the time of final acceptance for payment.

11232.1.3 DEFINITIONS

Not used.

11232.2 EQUIPMENT AND MATERIALS

11232.2.1 DAY TANK

Day Tank shall be Ace Storage Tank 23  x 38  Part No A-VT0055-23 or Equivalent with OPO23-
STP Poly Stand
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11232.2.2 Storage Tank

Storage Tank shall be Custom Roto Vertical Tank 48  x 62  Part No CRMI-450VT or Equivalent
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11232.2.3 CHLORINE RESIDUAL ANALYZER

Chlorine Residual Analyzer shall be ATI Q46H/62-63 Residual Chlorine Monitor or Equivalent
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11232.2.4 CHLORINE PUMP

Chlorine Pump shall be Grundfos DDA 7.5-16 FC-PV/V/V-F-31U7U7B or Equivalent
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11232.2.5 TANK PUMP

Tank Pump shall be Lutz Pump with Lutz Drum Part No. 0110-202 or Equivalent



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 69 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 70 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 71 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 72 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 73 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 74 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 75 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 76 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 77 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 78 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 79 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 80 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 81 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 82 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 83 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 84 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 85 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 86 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 87 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 88 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 89 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 90 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 91 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 92 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 93 of 195

11232.2.6 RADAR LEVEL METER

Radar Level Meter shall be Endress+Hauser Micropilot M (IP65/NEMA 4X) or Equivalent
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11232.2.7 TEMPERATURE TRANSMITTER

Temperature Transmitter shall be Devar Inc. Model d-RTTI or Equivalent



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 191 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 192 of 195



SPECIAL PROVISION
CHLORINATION EQUIPMENT SECTION

SP 11232

Sunrise Engineering, Inc., Special Provisions Chlorination Equipment
JVWCD Chlorination Buildings Page 193 of 195

11230.2.8 Day Tank Scale

Scale shall be Force Flow 55 Gallon Scale with Solo G2 display or Equivalent
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11232.2.9 Basket Strainer

All thermoplastic basket strainers shall be manufactured with PVC Type 1, Grade 1 (ASTM
D1784, Cell Classification 12454), CPVC (ASTM D1784, Cell Classification 23447), or glass
filled Polypropylene (ASTM D4101, Cell Classification 85580). All O-rings shall be EPDM or
FPM. Sizes 1/2"  4" shall be onepiece molded body, true union type design. 6" and 8" sizes shall
be fabricated design, and shall be flanged. Bodies shall contain (3) ports to accommodate in-line
or loop-style flow patterns. Bodies shall contain interrupted external cover thread for safety
purposes. Each body shall have an integral mounting base. Covers shall contain a vent plug, and
bodies shall contain a drain plug. Both plugs shall be hand-removable. Covers shall have an
integral liquid-displacing dome on the underside of each cover. Strainer baskets shall be 1/32"
perforation (20-mesh) for 1/2"  1" sizes, and 1/8" perforation for 1-1/2"  8" sizes. Alternative
basket perforation sizes and materials shall be available to meet the installation requirements. All
1/2" through 8" basket strainers shall be pressure-rated for 150 PSI at 70°F non-shock. All
Thermoplastic Basket Strainers shall carry a three-year global warranty, shall be manufactured by
Hayward® Flow Control and in the USA.

Specification:

Make: Hayward
Model #:

Pipe Size: 2 in
Body Material: CPVC
Body End Connector Material: CPVC / CPVC
Basket Material: CPVC 1/16 in Perf
Sealing Material: EPDM
Seal: EPDM

End Connection Material: CPVC
End Connection Type: Socket/Threaded
Pressure Rating: 150 PSI
Cv Coefficient: 60.0000
Chassis Description: Standard Body
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13210.1 DESCRIPTION

13210.1.1 Furnish and install a chlorination building as shown on the DRAWINGS and as required by these
SPECIFICATIONS.  The building shall consist of, but not necessarily be limited to, the concrete,
reinforcing steel, doors, insulation, wall finish materials, paint, storage shelves, piping, valves and
all other miscellaneous items necessary to complete the structure as shown on the DRAWINGS, or
as required by these specifications.

13210.1.2 RELATED WORK

Section 02105 - Earthwork Materials
Section 02201 - Earthwork for Structures
Section 02222 - Water Pipe Installation
Section 02230 - Waterline Valves and Hydrant
Section 02232 - Water System Control Valves
Section 03050 - Portland Cement Concrete
Section 03100 - Concrete Forming, Finishing and Curing
Section 03200 - Concrete Reinforcement
Section 03500 - Concrete Structures and Slab Work
Section 09910 - Painting
Section 10125 - Electric Space Heaters
Section 10210 - Electric Ventilators
Section 10215 - Ventilators
Section 11230 - Chlorination Equipment

13210.1.3 SUBMITTALS

13210.1.3.1 Descriptive literature which identifies the manufacturer, model numbers, capacity, size and
materials used for fabrication for all piping, valves, fittings, control valves, miscellaneous valves,
gauges and electrical materials shall be provided by the CONTRACTOR in accordance with
Section 01300 of these SPECIFICATIONS.

13210.1.3.2 Certification of compliance to the standards and SPECIFICATIONS contained herein shall be
obtained from the manufacturer and provided by the CONTRACTOR at the time of delivery of
these materials to the project site.

13210.1.3.3 Manufacturer's installation, operation and maintenance literature for each equipment item shall be
furnished to the OWNER prior to the time of final acceptance for payment.

13210.2 MATERIALS

13210.2.1 Materials not specifically described herein shall conform to the requirements of those Sections of
the SPECIFICATIONS indicated above in Paragraph 13210.1.2.

13210.2.2 INTERIOR WALL FINISHING

13210.2.2.1 Furring lumber shall be No. 2 grade or higher.  Appropriate additional framing shall be installed to
support electrical control panel boxes.

13210.2.2.2 Insulation shall consists of 1 1/2 inch thick rigid foam insulation board attached to the concrete
walls with adhesive recommended by the foam board manufacturer.
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13210.2.2.3 Wall covering shall be 1/2 inch AC plywood.  All exposed edges at door and vent openings shall
be concealed with paint grade wood casing and moldings.

13210.2.2.4 Vinyl base shall be installed at the base of wall to form a seal with the floor.

13210.2.3 PAINTING

All exposed pipe, equipment, wall surfaces, trim, doors and casings, ceiling surfaces, and floor
surfaces shall be painted in accordance with Section 09910.

13210.2.4 HEATING AND VENTILATION

13210.2.4.1 Heating and ventilation shall be provided in the chlorine cylinder room and the valve room in
accordance with the details shown on the DRAWINGS and with Sections 10125, 10210 and
10215 of these SPECIFICATIONS.

13210.2.4.2 Both rooms of the chlorination building shall have exhaust fans of the size required to force one
complete exchange of air in one minute.

13210.2.5 DOORS AND HARDWARE

Entry doors shall be insulated steel exterior doors with frames and hardware, which are furnished
and installed to meet the requirements of Section 08110 of these SPECIFICATIONS.

13210.2.6 AIR PACK ENCLOSURE

The air pack enclosure shall be a NEMA Type I panel enclosure and shall be located as shown on
the DRAWINGS.  The panel shall be mounted so that the emergency air pack is accessible from
the inside or the outside of the building and shall be inset in the concrete wall so that the front of
the panel is flush with the exterior face of the chlorination building wall.  The panel shall be
securely fastened to the concrete wall using a mechanical means meeting the approval of the
ENGINEER.

13210.2.7 FLOOR DRAIN

A floor drain shall be furnished and installed as described herein and as shown and located on the
DRAWINGS.

13210.2.7.1 Drain Inlets - Drain inlet shall be of cast iron construction consisting of removable cap and screen.
Each drain shall dispense through a p-trap into the sewer system; or into the drain gravel sump; or
to daylight, as shown on the DRAWINGS.

13210.2.7.2 Floor Slope - Floor slope shall be a minimum 1/2 inch and a maximum 3/4 inch drop from the
walls to the drain, or a 1% slope.

13210.2.7.3 Drain Pipe - Drain pipe shall be of the size and type as called for on the DRAWINGS.

13210.2.8 ELECTRICAL WIRING FIXTURES AND CONTROLS

Electrical WORK shall be provided in accordance with Sections 16010 and 16210 of these
SPECIFICATIONS and the DRAWINGS.
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13210.2.9 PIPING

Main line water piping valves and components within the chlorination building shall be of the
materials required on the DRAWINGS or as required by the applicable sections of these
specifications.

13210.2.10 PRESSURE GAUGES

Pressure gauges shall be Ametek Model 550L or approved equal.  Pressure gauges shall have a
stainless steel case.  Rings shall be crimped stainless steel.  Windows shall be flat polycarbonate
sealed with a BUNA-N gasket.  Bourdon tubes shall be 316 stainless steel.  Connections shall be
1/4 inch ANPT-LM stainless steel.  The pressure gauge shall operate with the pointer near mid
scale at the pressures shown on the DRAWINGS.

13210.2.11 EMERGENCY SHOWER AND EYEWASH

Global Industrial Emergency Combination Shower with Eyewash Station or Equivalent
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13210.2.11 WATER HEATER

EEMAX 240V Tankless Water Heater Model SPEX35 or Equivalent
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13210.3 CONSTRUCTION REQUIREMENTS
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13210.3.1 The CONTRACTOR shall complete construction of the chlorination building, its equipment,
piping, exterior grading and surfacing and etc., in a manner that conforms with the requirements of
the DRAWINGS and these SPECIFICATIONS, using good workmanship practices, and
applicable building regulations.

13210.4 METHOD OF MEASUREMENT

13210.4.1 Unless noted otherwise in Section 1019 Special Provisions, measurement of the chlorination
building shall be "lump sum" for the building, foundation excavation and gravel support materials,
valves, piping, electrical wiring and controls, chlorination equipment, painting and incidental
materials needed to complete the building.

13210.4.2 Where modifications or equipment replacement is required in an existing chlorination building,
measurement for those equipment items will be "lump sum" for that item as identified in the BID
Schedule.

13210.5 BASIS OF PAYMENT

The accepted quantity will be paid for at the contract unit price for:

PAY ITEM UNIT
Chlorination Building Lump Sum
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