Bid Schedule

Cameo Shooting Range - Maintenance Building Phase 1B
W225E1-C5

BID BOND, CERTIFIED CHECK OR CASHIER'S CHECK REQUIRED IN THE AMOUNT OF 5% OF THE TOTAL
BID (If Bid is greater than $150,000). DO NOT ROUND TO THE NEAREST DOLLAR.

(Unit x Qty)

Unit Qnty  Description Unit Price Total Amount
LS 1 Mobilization $ $
2 LS 1 Overlot Grading $ $

Furnish and Install Pre-Engineering Metal Building

3 LS 1 $ $
4 SF 10,100 Furnish and Install 6" Exterior Concrete Apron $ $
5 EA 34 Furnish and Install Steel Bollards $ $
6 LS 1 Furnish and Install LPG Tanks and Distribution System $ $
7 LS 1 Furnish and Install Electrical System Complete $ $
8 LS 1 Construct Rip-Rap Lined Drainage Channel $ $
Base Bid %

**QPTIONAL BID ITEMS—The following bid items are to be completed by the bidder, are additional items and
are NOT to be included in the TOTAL BASE BID. They may be added in any combination to the contract to
arrive at the selection of the lowest responsible bidder.

9 SF 6,720 Furnish and Install 6" Interior Concrete Slab in Storage Area $ $
Opt Items $
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	Cameo Shooting Range and Outdoor Education Complex Phase 1B Maintenance Building
	PROJECT I.D. NO. W225E1-C5
	IFB1: 2020*153
	APPR. CODE PF020PIXE
	PRE-BID CONFERENCE:  February 4, 2020 @ 11:00 am
	BID OPENING:  February 18, 2020 at 10:00 am
	SECTION 01310 - CONSTRUCTION SCHEDULES

	SECTION 01720 – AS-CONSTRUCTED AND RECORD DOCUMENTS
	Payment for As-Constructed and Record documents shall not be made as a line item but shall be included in Mobilization.
	Refer to Section 01300 – Submittals, for requirments.  Final payment will not be made until As-Constructed and Record documents are received and accepted as complete by the Project Manager.
	5. MAINTENANCE OF DOCUMENTS:
	I. Store documents in clean, dry area seperate from documents used for construction.
	II. Documents shall be made available for inspection by Project Manager upon request.
	6. RECORDING:
	I. The Project Manager will provide the contractor one set of design drawings and specifications to record information.
	II. Label each drawing sheet “AS-CONSTRUCTED” and cover sheet of specifications in neat large printed letters.
	III. Record information concurrently with construction progress.
	A. Do not backfill work until required information is recorded.
	B. Use dark pen or pencil.  Ink shall not be water based and lettering shall be legible and not subject to easy smearing.

	IV. Mark drawings to record actual construction.
	A. Field dimensions, elevations, and details.
	B. Changes made by Project Manager in approved modifications.
	C. Details not on original drawings.
	D. Horizontal and vertical locations of underground facilities (pipelines, electric line, valves, fittings, etc.) and appurtenances referenced to a minimum of two permanent surface improvements or project coordinates/datum.


	Cameo Shooting Range and Outdoor Education Complex Phase 1B Maintenance Building
	PROJECT I.D. NO. W225E1-C5
	IFB1: 2020*153
	APPR. CODE PF020PIXE
	PRE-BID CONFERENCE:  February 4, 2020 @ 11:00 am
	BID OPENING:  February 18, 2020 at 10:00 am
	Phase 1B Maint Bldg Specifications.pdf
	SECTION 02050 - MOBILIZATION
	SECTION 02050 - MOBILIZATION
	I. Payment for mobilization will be made on a contract lump sum basis as shown in the Bid Schedule.  The lump sum price bid will be paid once only and shall include complete mobilization and demobilization regardless of the number of times the equipme...
	II. Mobilization shall include the obtaining of all permits, insurance, and bonds, and the moving onto the site of all plant and equipment; for furnishing and erecting plants, temporary buildings, and other construction facilities; all as required for...
	A. Moving onto the site of all the Contractor's plant and equipment required.
	B. Installing temporary construction power and wiring.
	C. Establish fire protection system.
	D. Provide on-site sanitary facilities as specified.
	E. Arrange for and erect the Contractor's work and storage area.
	F. Submit all required insurance certificates and bonds.
	G. Obtain all required permits.  Contractor is responsible for providing all additional drawings and documentation as may be required to obtain these permits.
	1. Mesa County Building Permit
	2. Mesa County Electrical Permit
	3. Mesa County Plumbing Permit
	4. Town of Palisade Utility Permit
	5. Stormwater Discharge Permit
	6. Xcel Construction Agreements

	H. Coordinate with Utilities to extend service to site:
	1. Century Link (Communications)
	2. Xcel (Electric)
	3. Town of Palisade (Water)

	I. Have the Contractor's superintendent at job site 50% of the time and available full time via phone.
	J. Construction schedule.
	K. List of subcontractors.
	L. Perform Onsite Utility Locates (Contractor Responsible for hiring private utility locator to locate private utility lines as shown on the drawings prior to construction.)
	M. General cleanup of the project area.
	N. Shop drawings and product submittals.
	O. Maintaining and submitting As-Constructed and Record documents per specifications



	SECTION 02200 - EARTHWORK
	SECTION 02200 - EARTHWORK
	I. UClassification of SoilsU:  ASTM D 2487 and ASTM D 2488.
	II. UDensity Relations of SoilsU:  Maximum Dry Density as determined by ASTM D 698 or AASHTO T 99 (Standard Proctor).
	III. UDensity for Sands and GravelsU:  Relative Density Method ASTM D 4253 and ASTM D 4254.
	IV. UIn-place Density DeterminationU:  Nuclear Method ASTM D 2922 or Sandcone Method ASTM D 1556.
	I. A qualified soil testing lab shall be retained to perform density testing, with field technicians working under the supervision of a Colorado registered professional Project Manager.
	II. Denisty and moisture content testing shall be performed for every 50 cubic yards of in place fill, or at least one (1) test per culvert installation location.
	III. Tests which fail density specification shall be reported verbally to the Project Manager within four (4) hours, either in person or via telephone.
	IV. Soil within the failed area shall be subjected to additional compaction, moisture conditioning with additional compaction, or other corrective measures, and shall be retested.  Implementation of corrective measures and retesting shall continue unt...
	V. All test results, description of corrective measures, and retest results shall be provided to the Project Manager in writing via e-mail within 48 hours of testing.
	VI. Any failed areas for which corrective measures and retesting do not document that the material meets specification shall be removed and replaced to specification at the contractors expense.
	I. UGeneralU:
	II. UStripping and ObstructionsU:
	A. Remove the materials and obstructions previously described within the designated clearing limits identified on the drawings to a maximum depth of six (6) inches below the existing natural grade.
	B. The stripped topsoil and other organic materials (roots, etc.) shall be stockpiled where designated, on the site.
	C. Replace and spread the topsoil on those areas subjected to earthwork operations.  Compact with two passes of equipment over the surface after being uniformly spread.

	I. UClassification of ExcavationU:
	A. UCommon ExcavationU:

	II. UUtilization of Excavated Material:
	III. UDisposal of Surplus and/or Waste MaterialU:
	I. UCompacted FillU:
	A. ULines and GradesU:
	B. UQuality AssuranceU:

	II. UImported FillU:
	A. In addition, this material shall have a liquid limit not exceeding 35 and a plasticity index of not over 6 when determined in accordance with AASHTO T 89 and AASHTO T 90 respectively.

	III. UBlading and ShapingU:
	IV. UDensityU:
	V. USoil ContentU:
	VI. UPlacementU:
	VII. UMoisture ControlU:
	VIII. UCompaction ProcessU:
	A. UGeneralU:



	SECTION 02210 - FINISH GRADING
	SECTION 02210 - FINISH GRADING

	SECTION 02220 - STRUCTURE EXCAVATION AND BACKFILLING
	SECTION 02220 - STRUCTURE EXCAVATION AND BACKFILLING
	I. UClassification of SoilsU:  ASTM D 2487.
	II. UDensity Relations of SoilsU:  Maximum Dry Density as determined by ASTM D 698 or AASHTO T 99 (Standard Proctor).
	III. UDensity for Sands and GravelsU:  Relative Density Method ASTM D 4253 and ASTM D 4254.
	IV. UIn-place Density DeterminationU:  Nuclear Method ASTM D 2922 or Sandcone Method ASTM D 1556.
	I. Density and moisture content testing shall be performed for every 500 cubic yards of in place fill, or at least two (2) tests per side of building, or at least one (1) test per culvert installation location.
	II. Tests which fail density specification shall be reported verbally to the Project Manager within four (4) hours, either in person or via telephone.
	III. Soil within the failed area shall be subjected to additional compaction, moisture conditioning with additional compaction, or other corrective measures, and shall be retested.  Implementation of corrective measures and retesting shall continue un...
	IV. All test results, description of corrective measures, and retest results shall be provided to the Project Manager in writing within 48 hours of testing.  Facsimile or electronic mail are acceptable forms of providing this information
	V. Any failed areas for which corrective measures and retesting do not document that the material meets specification shall be removed and replaced to specification at the contractors expense.
	I. USelect MaterialU:
	A. UClass IU:  Angular, ¼ to 1½ inches, graded stone including slag, cinders and crushed stone.
	B. UClass IIU:  Coarse sand and gravels with maximum particle size of ½ inch with no more than 12% passing a No. 200 sieve.  Soil Types GW, GP, SW and SP are included.
	C. UClass IIIU:  Fine sand and clayey gravels including sands, sand-clay and gravel-clay mixtures.  Soil Types GM, GC, SM and SC are included.

	II. UImported MaterialU:
	III. URelative DensityU:
	A. 95% Standard Proctor - 75% Relative Density
	1. Required beneath all structures, slabs, parking lots, roads, and culverts.

	B. 90% Standard Proctor - 70% Relative Density
	1. Landscaped areas 10’ and greater from structures, slabs and culverts.


	I. UGeneralU:
	II. UUnderground ObstructionsU:
	A. UUnsuitable BearingU:
	B. UFreezingU:
	C. Dimensions:

	III. UShoring:
	IV. UClassification of ExcavationU:
	A. UCommon Excavation:

	V. UOverexcavationU:
	VI. UUnsuitable FoundationU:
	VII. UDewateringU:
	I. UGeneralU:
	II. UPlacementU:
	III. UConcrete StructuresU:
	IV. UImported BackfillU:
	A. Imported fill shall have the following gradation:
	B. In addition, this material shall have a liquid limit not exceeding 35 and a plasticity index of not over 6 when determined in accordance with AASHTO T 89 and AASHTO T 90 respectively.
	C. The material shall be Class III or better:  fine sand and clayey gravels including sands, sand-clay and gravel-clay mixtures.  Soil Types GM, GC, SM and SC are included.

	V. UGradingU:


	SECTION 02221 - TRENCHING AND BACKFILLING
	SECTION 02221 - TRENCHING AND BACKFILLING
	I. UClassification of SoilsU:  ASTM D 2487 and ASTM D 2488.
	II. UDensity Relations of SoilsU:  Maximum Dry Density as determined by ASTM D 698 or AASHTO T 99 (Standard Proctor).
	III. UDensity for Sands and GravelsU:  Relative Density Method ASTM D 4253 and ASTM D 4254.
	IV. UIn-place Density DeterminationU:  Nuclear Method ASTM D 2922 or Sandcone Method ASTM D 1556.
	V. UPipe Embedment MaterialsU:  ASTM D 2321.
	I. USelect MaterialU:
	A. UClass IU:  Angular, 1/4 to 1-1/2 inches, graded stone including slag, cinders and crushed stone.
	B. UClass IIU:  Coarse sand and gravels with maximum particle size of 1-1/2 inch with no more than 12% passing a No. 200 sieve.  Soil Types GW, GP, SW and SP are included.
	C. UClass IIIU:  Fine sand and clayey gravels including sands, sand-clay and gravel-clay mixtures.  Soil Types GM, GC, SM and SC are included.
	D. UClass IVU:  Inorganic silts or clays, silty or clayey fine sands, gravelly or silty clays.  Soil Types ML, CL, MH and CH are included.

	II. UImported MaterialU:
	III. URelative DensityU:
	A. 95% Standard Proctor - 75% Relative Density
	B. 85% Standard Proctor – 65% Relative Density

	I. UGeneralU:
	II. UDewateringU:
	III. UTrench WidthU:
	IV. UDimensionsU:
	V. UObstructionsU:
	VI. UShoringU:
	VII. UClassification of ExcavationU:
	A. UCommon ExcavationU:

	VIII. UOverexcavationU:
	IX. UDisturbed FoundationU:
	X. UUnsuitable FoundationU:
	XI. UTunnelingU:
	XII. UUtilization of Excavated MaterialU:
	XIII. UDisposal of Surplus and/or Waste MaterialU:
	I. UGeneralU:
	II. UInspection and ApprovalU:
	III. UImported BackfillU:
	IV. UMoisture ControlU:
	V. UPlacement and MethodsU:
	A. UGeneralU:
	B. UFoundationU:
	C. UPipe Embedment (Sanitary Sewer)U:
	1. UBeddingU:  Place select material from the bottom of the trench to a minimum of 4 inches or the depth shown on the drawings.  Mechanically tamp to a minimum of 85% of maximum dry density.
	2. UHaunchingU:  Shape the trench bottom to provide firm, stable and uniform support for the full length of the pipe and joints.  Dig bell holes to provide a minimum of 1 inch clearance between the bell and the material.  Adjust pipe for line and grad...
	3. UInitial BackfillU:  Compact select material to a minimum (85%) of maximum dry density.  Do not drop material or perform compaction directly over the top of the pipe.  Place initial backfill from the springline to a minimum depth of 6 inches over t...
	4. UCompacted Final BackfillU:  Mechanically compact lifts to a minimum of 95 percent of maximum dry density.  Perform in roadways, dikes, or where otherwise shown on the drawings.


	VI. USettlementU:
	VII. USurface RestorationU:
	A. UUnsurfaced AreasU:  All surface cuts shall be, as a minimum, restored to a condition equal to that prior to construction.  All streets shall be restored in accordance with the regulations and requirements of the agency having control or jurisdicti...
	B. USurfaced AreasU:  All surface cuts shall be, as a minimum, restored to a condition equal to that prior to construction.  All gravel or paved streets shall be restored in accordance with the regulations and requirements of the agency having control...

	VIII. UGradingU:


	SECTION 02222 - EARTHWORK - UNDERGROUND CABLE
	SECTION 02222 - EARTHWORK - UNDERGROUND CABLE
	I. UInitial BackfillU:
	II. UCompacted Backfill, Traffic ZoneU:
	III. USemi-Compacted BackfillU:


	SECTION 02275 - GEOTEXTILE FABRIC
	SECTION 02275 - GEOTEXTILE FABRIC
	Refer to SECTION 01300 – SUBMITTALS.
	I. USoil Retention Blanket:
	A. Fibers used in the manufacture of the geotextiles, and the threads used in joining geotextiles by sewing, shall consist of natural fibers.  Geotextile shall be 100% biodegradable double-net with a dense coconut, straw, wood  fiber layer.  Product s...

	II. USythetic Geotextile Fabric:
	A. Fibers used in the manufacture of synthetic geotextiles, and the threads used in joining synthetic geotextiles by sewing, shall consist of long chain synthetic polymers composed of at least 85% by weight polyolefins, polyesters, or polyamides.  The...

	III. Geotextile rolls shall be furnished with suitable wrapping for protection against moisture and extended ultraviolet exposure prior to placement.  Each roll shall be labeled or tagged to provide product identification sufficient for inventory and ...
	I. UGeneralU:
	II. UErosion ControlU:
	I. URepairU:
	II. UPlacementU:
	A. UErosionU:



	SECTION 02279 - WATER QUALITY CONTROL
	SECTION 02279 - WATER QUALITY CONTROL
	I. The Contractor shall comply with the "Colorado Water Quality Control Act," Title 25, Article 8, CRS "Protection of Fishing Streams", Title 33, Article 5, CRS; "Clean Water Act", 33 USC 1344; regulations promulgated; certifications issued; and to ...
	A. The Contractor shall provide immediate permanent or temporary pollution control measures to prevent contamination of adjacent streams, lakes, ponds, or other watercourses or water impoundments areas.
	B. Cut slopes shall be seeded and mulched as the excavation proceeds.  The surface area of erodible earth material exposed at one time shall not exceed 750,000 square feet for clearing and grubbing and 750,000 for earthwork operations.
	C. Temporary pollution control shall include conducting required dewatering of excavations in a manner that avoids pollution and erosion.  Water from dewatering operations shall not be discharged into natural streams or waterway, into irrigation di...
	D. Temporary pollution control shall include construction work outside the project area where necessary for borrow pits, haul roads and equipment storage sites.
	E. The Contractor shall prepare schedules for accomplishing temporary and permanent erosion control work and submit them for acceptance at the preconstruction conference.  The schedules for the proposed method of erosion control shall include all co...
	F. The Contractor shall incorporate all permanent erosion control features into the project at the earliest practicable time as outlined in the accepted schedule.  Erosion control features shall be maintained by the Contractor until the project is ac...
	G. In the event of conflict between these requirements and water quality control laws, rules, or regulations of other Federal, State or local agencies, the more restrictive laws, rules, or regulations shall apply.

	I. UMaterialsU:
	I. UWater Quality ControlU:
	A. UDescriptionU:
	B. URequirementsU:
	1. All reasonable steps shall be taken to insure that the Contractor's provisions for the control of erosion and sedimentation and the protection of water quality comply with applicable standards, permit conditions, and regulations of appropriate a...
	2. Permanent erosion and sediment control measures shall be installed at the earliest practicable time.  One of the first construction activities shall be the placement of permanent and temporary erosion and sediment control measures around the per...
	3. Temporary erosion and sediment control measures shall be coordinated with permanent measures to assure economical, effective, and continuous control throughout the construction phase.
	4. Erosion and sediment control measures shall be continuously maintained to perform their intended function during construction of the project.
	5. Construction operations in rivers, streams, lakes, or other bodies of water shall be restricted to:
	a. Channel change areas designated on the plans.
	b. Areas designated on the plans which must be entered to construct structures or erosion and sediment control measures; and
	c. Areas where waters must be forded no more than four times per day to facilitate construction.  Fording waters more than four times per day will not be permitted; temporary bridges or other structures shall be constructed where more than four crossi...

	6. Pollutant byproducts of construction, solids, sludges, pollutants removed in the course of treatment of wastewater, and material from sediment traps shall be handled, stockpiled, or disposed of in such a manner so entry into any watercourse or im...
	7. The use of chemicals such as soil stabilizers, dust palliatives, sterilants, growth inhibitors, fertilizers, deicing salts, etc., during construction shall be in accordance with the manufacturer's recommended application rates, frequency, and instr...
	8. When a project is subject to a water quality permit, the quantities of discharges, locations of discharges, composition of discharges, and quantities of dredging and fills will be stated in the permit.  If the Contractor anticipates a change from p...
	9. Any diversion from, or bypass of, facilities necessary to maintain compliance with the terms and conditions contained in these Specifications is prohibited except, (1) where unavoidable to prevent loss of life or severe property damage, or (2) wher...
	10. Areas where fuels, lubricants, and other petroleum distillants are stored shall be restored to their original condition.  Equipment servicing shall occur within approved designated areas.
	11. Areas designated on the plans shall be seeded or revegetated at the earliest practicable time to prevent soil erosion.
	12. The Contractor shall not place plastic concrete into wetlands, watercourses, or impoundments.
	13. The work shall be planned and executed so that, whenever possible, work shall be done from the bank.
	14. The construction activities shall not impair Indian tribal rights, including but not limited to, water rights, and treaty fishing and hunting rights.
	15. The construction activity shall not disrupt the movement of those species of aquatic life indigenous to the waterbody.
	16. Requests for clarification of the permit or certification provisions shall be directed to the Project Manager.




	SECTION 02453 - PARKING BARRIERS
	SECTION 02453 - PARKING BARRIERS
	I. UConcrete Wheel Stops:
	A. UDimensions:
	1. Length = 8’-0”
	2. Height = 6 inches
	3. Base Width = 7 inches

	B. UMaterials:
	1. Reinforcement: 2-#4 (minimum)
	2. Concrete: 4,000 psi (minimum)


	UConcrete Wheel Stops:
	Concrete wheel stops shall be set as shown on the contract drawings.  Wheel stops shall be secured using a minimum of 2-#4 dowels.  Dowels shall be a minimum of 2’-0” in length.  Top of dowel shall be flush or recessed a maximum of ¼” below top of con...


	SECTION 02545 - AGGREGATE BASE COURSE
	SECTION 02545 - AGGREGATE BASE COURSE
	I. UDensity for Sands and GravelsU:  Relative Density Method ASTM D 4253 and ASTM D 4254.
	II. UIn-place Density DeterminationU:  Nuclear Method ASTM D 2922 or Sandcone Method ASTM D 1556.
	I. UClass 6U:
	I. A qualified soil testing lab shall be retained to perform density testing, with field technicians working under the supervision of a Colorado registered professional engineer.
	II. Denisty and moisture content testing shall be performed for every 50 cubic yards of in place fill, or at least two (2) tests per site.
	III. Tests which fail density specification shall be reported verbally to the engineer within four (4) hours, either in person or via telephone.
	IV. Base course within the failed area shall be subjected to additional compaction, moisture conditioning with additional compaction, or other corrective measures, and shall be retested.  Implementation of corrective measures and retesting shall conti...
	V. All test results, description of corrective measures, and retest results shall be provided to the engineer in writing within 48 hours of testing.  Facsimile or electronic mail are acceptable forms of providing this information
	VI. Any failed areas for which corrective measures and retesting do not document that the material meets specification shall be removed and replaced to specification at the contractors expense.
	I. UPreparationU:
	II. UPlacementU:
	III. UMixingU:
	IV. UShaping and CompactingU:


	SECTION 02610 - PIPE AND FITTINGS
	SECTION 02610 - PIPE AND FITTINGS
	I. UAlignmentU:
	II. UPlacementU:
	III. UHandlingU:
	IV. UPressure TestingU:
	A. Perform testing in the presence of the Project Manager prior to backfilling.  Furnish water for testing.
	B. Place sufficient backfill prior to filling with water and testing to prevent lifting of the pipe.  If it is necessary to partially backfill the line prior to testing to hold the line in place, the initial backfill shall cover only the body of the p...
	C. Fill each section of the pipe slowly with water and expel air by means of taps at high points.  Apply the specified test pressure by means of pump connected to the pipe in an approved manner.  Maintain the test pressure by additional pumping if nec...
	D. Simultaneous pressure and leakage tests may be conducted, or separate pressure and leakage tests may be performed on the installed system on the criteria specified in Table I.
	E. Furnish the gauges and measuring device for the leakage test, pump, pipe, connections and all other necessary apparatus, and furnish the necessary personnel to conduct the test.  The duration of each leakage test shall be two hours, unless otherwis...
	F. UFillingU:

	V. USterilizationU:
	A. UGeneral
	B. UHealth and Procedure StandardsU:
	C. UEquipment, Materials and ProcedureU:
	D. Care shall be taken in flushing the pipeline to prevent property damage and danger to the public.

	I. UPVC PipeU:
	A. UGeneralU:
	1. UPressure PipeU:
	2. USewer PipeU:

	B. UJointsU:
	1. UBell and SpigotU:  Pipe joints, complying with ASTM D 3139, shall be made using an integral bell with an elastomeric gasket push-on type joint or using machined couplings of a sleeve type with rubber ring gaskets and machined pipe ends to form a p...
	2. USolvent WeldU:  The joints shall meet ASTM D 2672.  Only for approved indoor applications.

	C. USchedule PVC PipeU:
	D. UPVC SewerU:

	II. UAssociated Fittings and AdaptersU:
	A. UAdapter FlangeU:  Adapter flanges shall be ductile iron complying with ASTM A 536.  The flange shall meet ANSI B16.1 125 lb. flanges and with cast iron flanges (ANSI B16.1), forged steel flanges (ANSI B16.5), and steel plate flanges (C207).
	1. UPVCU:  UUni-Flange Corp.U Series 900, UEBAA IronU Series 8500, or approved equal.
	2. UDuctile IronU:  UUni-Flange Corp.U Series 400, UEBAA IronU Series 1000 "EZ", or approved equal.

	B. UBlind FlangesU:  All blind flanges shall be manufactured of ductile iron in compliance with AWWA C 110 (ANSI A21.10), drilled and faced in accordance with ANSI B16.1 Class 125.
	C. UFlange HardwareU:  Flange gaskets shall comply with ANSI A21.10 and AWWA requirements.  The 1/8-inch thick gaskets shall be of SBR or neoprene rubber complying with ANSI requirements.
	D. UCompression CouplingsU:  UAPACU, UDresserU, URomacU compression coupling, or approved equal.  The coupling shall be of the type necessary for connecting the type and diameters of pipe required.
	E. UModular Water SealsU:  Concrete penetration seals shall be "Link Seal" from UThunderline Corporation,U (30TUwww.linkseal.comU30T), supplied by HD Supply, (www.hdsupply.com).
	F. Compact Ductile Iron Fittings:  Mechanical joint, transition gasket shall comply with AWWA C 104 (ANSI A21.4), NAPPCO, Class 350 or approved equal.
	G. PIP to IPS Adapter:  Gasketed adapter by Head, 125 psi, or approved equal.
	H. PVC Fittings:  Unless otherwise noted on drawings or in the specifications, fittings for PVC pipe shall be PVC and certified for the pressure rating of the associated pipe.  Elbow fittings shall be standard angles, a combination of standard angles,...

	III. Miscellaneous:
	A. Unions:  Unions shall be rated for Schedule 80 PVC materials and fittings and comply with ASTM D 1784 for PVC Type 1, Grade 1.  Threaded fittings shall conform to ASTM D 2464.

	I. Place markers at all angle points, intersections, and at 500' intervals along pipelines.
	II. Stamp:
	A. Waterline:  The pipe cap shall be stamped "W" and painted blue.
	B. Sewer:  The pipe cap shall be stamped "S" and painted yellow.
	C. Gas:  The pipe cap shall be stamped "G" and painted red.
	D. Air:  The pipe cap shall be stamped "A" and painted white.
	E. Communications: The pipe cap shall be stamped “C” and painted orange.

	III. Buried Detection Tape:


	SECTION 02640 - VALVES AND GATES
	02640 – VALVES AND GATES
	I. UValve BoxesU:
	II. Furnish an extension key for two inch square operating nuts.
	III. UCurb Stops and ValvesU:
	A. Cast bronze valves with a tee head, ¾" to 2" shall be UMuellerU, or approved equal.
	B. UExtension Service BoxU:  UTylerU Series 6500 with enlarged base, screw adjustment extension tube and cover lid, or approved equal.



	SECTION 02780 - SITE FURNISHINGS
	SECTION 02780 – SITE FURNISHINGS
	I. UBear Proof Trash Can:
	Bear proof (rodent resistant) trash can and recycle bin shall be a double compartment powder coated steel (color: black) with a minimum 30 gallon capacity on each side.  Unit shall include rigid liners provided by the manufacturer.  One side shall be ...
	II. UBench:
	Bench shall be a backless 6’ x 2’ with a seating height of 18.5”.  The bench shall be powder coated in one of the manufacturer’s standard colors.  Color to be selected by Engineer.  Bench shall have a natural theme/style such as the “Tallgrass Backles...


	SECTION 02845 - SIGNS
	SECTION 02845 - SIGNS
	I. Traffic signs shall be designed in accordance with the Manual on Uniform Traffic Control Devices (MUTCD), latest revision.
	II. Materials:
	A. Signs:
	Shall be fabricated on 0.080/50-52 H 38 anodized aluminum blanks with standard radius corners.
	Facing shall be fabricated using 3M diamond grade retroreflective sheetings or approved equal.  Sign facings shall be covered with 3M #1160 protective overlay or approved equal.

	B. Posts:
	Shall be on 1¾”, 12 ga, perforated square tube 10 foot hot-dipped galvanized support assemblies.
	Signs support bases shall be “V-Loc, VS2” base, by Tapco or approved equal, installed so that 1” +/- ½” protrudes above ground level.

	C. Fasteners:
	Signs shall be mounted to posts using 5/16” galvanized bolts

	D. Installation:



	SECTION 03100 - STRUCTURAL CONCRETE FORMWORK
	SECTION 03100 - STRUCTURAL CONCRETE FORMWORK
	I. UStandardsU:
	A. “Recommended Practice for Concrete Formwork", ACI 347
	B. “Building Code Requirements for Structural Concrete”, ACI 318-08
	C. "Chapter 19", International Building Code.
	D. U.S. Product Standard PS 1-74 for Plywood.
	E. Standard Grading and Dressing Rules No. 167 of the West Coast Lumber Inspection Bureau.

	I. UPlywoodU:
	II. USteel PanelsU:
	III. UFraming, Studding, and BracingU:
	IV. UForm TiesU:
	A. Form ties shall be of a cone-type snap-tie configuration type or as approved by the Engineer.  They shall have a minimum working strength when fully assembled of 3,000 pounds.  Ties shall be adjustable in length permitting complete tightening of fo...
	B. Ties used in structures designed to contain water shall be USuperior Concrete Specialties, Inc.U, 3M Waterseal Snap Tie or approval equal.

	V. UForm CoatingsU:
	VI. UChamfer StripsU:
	I. Construct forms to slopes, lines and dimensions shown, plumb, straight and sufficiently tight to prevent leakage, ACI 347, Chapter 2, Construction.
	II. Securely brace, frame and shore forms to prevent displacement and to safely support construction loads, APA Form V 345.
	III. Provide temporary openings in formwork, when needed, for concrete placement.
	IV. All exposed external corners shall have chamfers of ¾ inch.
	I. UDefective WorkU:
	II. URemoval of FormsU:
	A. Do not remove forms and supports until concrete has attained sufficient strength to support anticipated loads.
	B. The listing below serves only as a guide in determining the minimum length of time required before removal of forms and is based on the use of Type II Portland Cement.  When high early strength Portland Cement is used, the length of time listed bel...
	C. Use methods of form removal which will not cause overstressing of the concrete.  Remove supports to permit the concrete to uniformly and gradually take the stress due to its own weight.  Do not use high impact methods to remove supports.
	D. Break back ties after concrete has cured sufficiently to maintain unbroken bond with steel rod.

	III. UReuse of FormsU:
	A. Reused forms for exposed concrete work shall be reconditioned to "like new" condition.  Reused forms shall be cleaned, repaired, and recoated before each reuse.

	IV. UBlockoutsU:
	A. Where pipes, castings, or conduits pass through the walls, place such pipes or castings in the forms before pouring the concrete, or in special cases, with the express consent of the Engineer or as specified, build accepted boxes in the forms to ma...



	SECTION 03200 - CONCRETE REINFORCEMENT
	SECTION 03200 - CONCRETE REINFORCEMENT
	I. Manual of Standard Practice for Detailing Reinforced Concrete Structures, ACI 315.
	II. Manual of Standard Practices, Concrete Reinforcing Steel Institute.
	I. Deliver reinforcement to project site in bundles marked to coordinate with placement drawings.
	II. Handle and store to prevent contamination from dirt, oil and other materials which will affect bond.
	III. Store a minimum of 6" above ground and in locations where the material will not be subject to abuse.
	I. UReinforcing BarsU:
	II. UTie WireU:  Steel, black, annealed, 16-gauge minimum.
	III. UMetal AccessoriesU:
	IV. UReinforcing FibersU:
	Shall be UPropexU (30TUwww.propexinc.comU30T), “Novomesh 950” or approved equal.   Any approved equal shall be designed to resist both shrinkage and temperature cracking as well as flexural strength.  Fiber-reinforcement shall be installed in all slab...

	I. Splices:
	A. Do not splice bars except at locations shown or noted on the shop drawings or as otherwise approved.
	B. All effort shall be made to minimize the number of splices on the project.  When splices are used, splices shall meet Type B, ACI 318 requriements.
	C. Tie lap splices securely with wire to prevent displacement of splices during placement of concrete.
	D. Perform welded splices in accordance with AWS 12.1.

	II. Remove dirt, grease, oil, loose mill scale, excessive rust, and foreign matter that may reduce bond with concrete.
	III. Keep reinforcing in proper position during concrete placement.
	IV. Maintain minimum concrete cover over reinforcement as specified in ACI 318 or as noted.
	V. Reinforcing Fibers:


	SECTION 03252 - INSERTS AND FASTENING DEVICES
	SECTION 03252 - INSERTS AND FASTENING DEVICES
	Refer to Section 01300- Submittals for requirements.
	I. UJoint Filler
	II. UAnchor BoltsU:
	I. UEmbedded MaterialsU:
	A. Coordinate the location and placement of all items to be embedded in concrete.
	B. Coat any embedded aluminum with asphalt paint.
	C. Cadmium or aluminum coated steel materials shall be coated with asphalt paint.

	II. UDrilled In Grouted Anchors and DowelsU:


	SECTION 03300 - CAST IN PLACE STRUCTURAL CONCRETE
	SECTION 03300 - CAST-IN-PLACE STRUCTURAL CONCRETE
	I. UGeneralU:
	II. UStructuresU:
	III. UDimensionsU:
	I. Allowable Tolerances:
	II. UControl TestsU:
	A. UTesting LaboratoryU:  Retain the services of a testing laboratory under the direction of a professional engineer and pay all costs to take samples, make tests.  The testing laboratory shall be independent of both the contractor and the supplier.

	Field technicians shall be ACI certified as a Concrete Field Testing Technician.  Laboratory technicians shall be ACI certified as either Concrete Strength Testing Technician or Concrete Laboratory Testing Technician.
	B. UExtent of TestsU:  Take samples and make tests for each 25 cubic yards of fresh concrete or fractional amount placed, but not less than one set for each day's concreting.  Take air entrainment and slump tests for each batch or truck of concrete de...
	1. UCompression and Strength TestsU:  Each test shall consist of four standard cylinders (either 6”x12” or 4”x8”).  Cylinder diameter shall be at least three (3) times the nominal maximum size of the coarse aggregate.  One cylinder to be tested at the...
	2. USlump TestsU:  Tests shall be made in accordance with ASTM C 143.
	3. UAir Entrainment TestsU:  Tests shall be in accordance with ASTM C 231, ASTM C 173, or ASTM C 138 for normal weight concrete.
	4. UTemperatureU:  Determine temperature for each set of slump and air entrainment tests.
	5. UUnit Weight TestsU:  Tests shall be in accordance with ASTM C 138.

	C. UAcceptance of ConcreteU:
	1. UCylindersU:  The average of all sets of three consecutive strength tests shall equal or exceed the specified strength fRcR', and no individual strength test result shall be less than the specified strength fRcR' by more than 500 psi.
	2. UCore TestsU:  The average compressive strength must be equal to or greater than 85 percent of specified strength fRcR' and no single core shall be less than 75 percent of the specified strength fRcR'.

	D. UEnforcement of Strength RequirementsU:  When the compressive strength of cylinder falls below the specified strength, the Project Manager may order additional curing for that portion of the structure where the concrete has been placed.

	III. UEnvironmental RequirementsU:
	A. Concrete when deposited shall have a temperature not below 40(F. and not above 90(F.  During periods not defined as cold weather but when freezing temperatures are foreseen or occur provide suitable means for protecting the concrete from freezing t...
	B. The methods and recommended practice as described in Standard Specification for Cold Weather Concreting, ACI 306.1 and ACI Report 306R shall be followed for cold weather concreting.
	C. Cold weather is a period when for more than 3 successive days the average daily outdoor temperature drops below 40(F.  The average daily temperature is the average of the highest and lowest temperature during the period from midnight to midnight.  ...
	D. The methods and recommended practice as described in ACI Report 305R shall be followed for hot weather concreting.
	E.  Hot weather is defined as any combination of high air temperature, low relative humidity, and wind velocity at which the evaporation rate exceeds 0.2 lb/ft²/hr.  In excess of this rate, precautions against plastic shrinkage cracking are required. ...
	F. The use of salt, chemicals or other foreign materials shall not be mixed with the concrete without approval.
	G. Prevent the discharge of wet concrete into any stream or lake.

	IV. UDelivery and PlacementU:
	A. Concrete that is completely mixed in a truck mixer shall receive 70 to 100 revolutions at the mixing speed prior to placement.
	B. Discharge of the concrete shall be completed within 1½ hours, or before the drum has revolved 300 revolutions, whichever comes first, after the introduction of the mixing water to the cement and aggregates or the introduction of the cement to the a...
	C. Concrete delivered in cold weather shall have the following minimum temperature as placed and maintained during the protection period.  The period shall be for a minimum of 3 days.
	D. UTermination of ProtectionU:  At the end of the protection period, the concrete shall be allowed to cool gradually.  The maximum decrease in temperature measured at the surface of the concrete in a 24 hour period shall be as follows:

	I. Assure that excavations and form work are completed, and that ice and excess water are removed from all surfaces.
	II.  Check that reinforcement is secured in place and forms are thoroughly wetted or oiled.
	III. Verify that anchors and other embedded items are secured in position.
	IV. Inspection and approval shall be attained before any concrete is placed.
	I. UPortland CementU:
	II. UAdmixturesU:
	A. Air-entraining admixture shall meet CDOT section 711.02 (AASHTO M 154).
	B. Water reducing admixtures shall meet CDOT section 711.03  (AASHTO M 194).
	C. Permeability reducing admixture for hydrostatic conditions shall meet CDOT section 711.03  (AASHTO M 194) and ACI 212.3.
	D. Approved fly ash may be substituted for portland cement up to a maximum of 10 percent Class C or 10 percent Class F by weight.  Fly ash shall conform to ASTM C 618.  Fly ash must be a pre-approved product from a source listed on the Colorado Depart...

	III. UAggregateU:
	A. UFine AggregateU:
	B. UCoarse AggregateU:

	IV.  UMix ProportioningU:
	A. URegular ConcreteU:
	1. CDOT Class D -  Except as otherwise specified, concrete shall have a 28 day compressive strength of 4,500 psi, minimum.
	2. Minimum cement content:  615 to 660 pounds of cement per cubic yard.
	3. Maximum water to cement ratio, including aggregate surface moisture but excluding water of absorption of aggregate:  0.44.
	4. Air entrainment content: 5 to 8 percent.  Air content of trowel-finished interior concrete floors shall not exceed 3.0 percent
	5. USlumpU:  The maximum slump of the delivered concrete shall be the slump of the approved concrete mix design plus 1.5 inches.

	B. UPatching Mixture:
	The patching mixture shall be made of the same materials and of approximately the same proportions as used for the concrete, except that the coarse aggregate shall be omitted and the mortar shall consist of not more than 1 part cement to 2½ parts sand...

	V. UWater QualityU:
	VI. UJoint SealantU:
	VII.  UJoint BackerU:  extruded closed-cell polyethylene foam by UHerculesU, or approved equal.
	VIII. UEvaporation RetardantU:
	IX. UIsolation JointU:
	X. UAcid Staining and Sealant:
	XI. USealer Traction Additive:
	Traction additive shall be added as part of the concrete sealant process on sections identified for Acid Staining and Sealant.  Traction Additive shall be SEAL-KRETE, “Clear Grip” or approved equal.
	I. UPlacing ConcreteU:
	A. Place concrete only in the presence of the Project Manager.  Remove and replace concrete placed in his absence unless otherwise accepted.
	B. Convey concrete from mixer to final position by method which will prevent separation or loss of material.
	C. Maximum height of concrete free fall 5 feet unless otherwise allowed.
	D. Regulate rate of placement so concrete remains plastic and flows into position.
	E. Deposit concrete in continuous operation until section is completed.
	F. Place concrete in horizontal layers 18 inches maximum thickness.
	G. Do not retemper or use set concrete.
	H. Water shall not be added to concrete after test samples have been taken.
	I. Prevent the discharge of wet concrete into any stream or lake.

	II. UConsolidating ConcreteU:
	A. Use mechanical vibrating equipment for consolidation.  Contractor is encouraged to have a spare vibrator in case of failure.
	B. Do not use vibrators to transport concrete in forms.
	C. Insert vibrators vertically and quickly.  Withdraw slowly to remove entrapped air pockets.
	D. Vibration spacing shall be such that the radius of action overlaps that of previously vibrated concrete.
	E. Special attention and effort shall be used next to hardened concrete, embedded items and corners.
	F. Unreinforced slabs less then 8-inches thick do not require consolidation.

	III. URepairing Formed Surfaces of New ConcreteU:
	A. After removal of forms inspect all concrete surfaces, repair any joints, voids, stone pockets, tie holes or other defective areas before the concrete is thoroughly dry.  Defective areas shall be chipped away to a depth of not less than one inch wit...
	B. Unexposed formed surfaces of concrete shall be repair as directed.
	C. Where approved, the bonding of the patching mortar to the acceptable concrete after necessary cutting and removal of porous or otherwise unacceptable concrete is completed may be done by the use of an approved bonding agent applied in accordance wi...

	IV. USlabs On SubgradeU:
	V. UControl JointsU:
	VI. UAcid Stained Finish:
	Where indicated on the drawings the floor shall be acid stained and sealed in accordance with stain manufacturer’s recommendations and requirements.  As part of the sealing process the Contractor shall add a traction additive in accordance with the ma...
	I. UGeneral FinishU:
	A. Finish surfaces to conform with the following table unless otherwise noted on the drawings.
	B. UFormed SurfacesU: USystemU:
	1. Exterior - Below Grade F1
	2. Exterior - Exposed, Rough F2

	C. UUnformed SurfacesU: System:
	1. Top of Forms U1
	2. Interior Slabs  AS/U2
	3. Driving and Exterior Walking Surface U7


	II. UFormed SurfacesU:
	A. Finishing for F1 and F2 finishes consists of concrete repairing within 48 hours after forms are removed.
	B. UFinish F1U:  Rough formed surface with defective concrete repaired and form tie holes and other holes over ½ inch deep filled.  Forms may be built with a minimum of refinement and form sheathing may be any material that will not leak mortar or yie...
	C. UFinish F2U:  Smooth, formed concrete surface with all fins, projections and loose material removed, and defective concrete, form tie holes, air bubble holes, surface pits, holes from defective forms, nail head holes and similar surface defects rep...

	III. UUnformed SurfacesU:
	A. Working on unformed surfaces in various finishing operations shall be held to the minimum required to produce the desired finish.  Use of any finishing tool in areas where water has accumulated will not be allowed.  Work in these areas shall be del...
	B. UFinish U1U: Even, uniform finish.  Consolidate, level, screed, and bull-float (darby) concrete for an even, uniform surface.  Concrete shall be removed immediately after consolidated by striking with a sawing motion of a straightedge or template a...
	C. UFinish AS/U2U: Steel Trowel finish with Acid Staining and Seal Coat.  Follow treatment for U1 by steel troweling by hand, or power driven equipment.  Troweling to be started after some stiffening has taken place in the surface concrete and the ble...
	D. UFinish U7U:  Drive and Exterior Walking Surface.  Immediately after the concrete has been placed and consolidated, strike off the surface with a finishing machine or hand-operated screed until the required surface is obtained.  The use of "jitterb...

	IV. UTolerances:
	A. Unless otherwise required, allowable tolerances for concrete surfaces shall be in accordance with the following table.  Surface irregularities are classified as either "abrupt" or "gradual".
	B. The length of the template for testing formed surfaces is 5 feet.  The length of the template for unformed surfaces is 10 feet.  Maintain a 5-foot length and 10-foot length steel template on the site.
	C. Maximum allowable irregularities in concrete:

	I. Apply curing and sealing compound, UBASFU "MasterKure CC 180 WB" or approved equal, to the concrete by spraying.  Apply one coat for curing (apply a second coat for sealing and dustproofing). For vertical surfaces application shall be made as soon ...
	II. UCuring Compound EffectU:
	I. UMaterialsU:
	A. UHardened Concrete and Other Materials to Hardened ConcreteU:
	B. UNew Concrete to Hardened ConcreteU:

	II. UInstallationU:
	A. UGeneralU:
	B. UHardened Concrete and Other Materials to Hardened ConcreteU:
	C. UNew Concrete to Hardened ConcreteU:

	I. UMaterialsU:
	II. UInstallationU:
	UPatching MortarU:


	SECTION 03600 - GROUT
	SECTION 03600 - GROUT
	I. UPumps and Mechanical EquipmentU:
	A. The non-shrink, hydraulic cement-based aggregate grout shall be Masterflow 928 by UBASF Building SystemsU, Mike Sausser, 303-378-3000 or approved equal.
	B. Volume change requirements shall comply with ASTM C 1107.
	C. UCompressive StrengthU:
	D. UMaterial YieldU:
	E. USetting TimeU:
	F. UTensile StrengthU:

	II. UAnchor BoltsU:
	A. The two-component liquid epoxy grout shall be UBASF Building SystemsU, or approved equal.
	B. UDesign StrengthU:

	I. UGeneral:
	Non-shrink grout shall be placed between building column base plates and concrete foundations once building installation is complete.  Non-shrink grout shall be placed such that is completely fills the voide between baseplate and concrete foundation.
	II. UPreparationU:
	III. UMixing and PlacingU:
	IV. UProtection and CuringU:


	SECTION 05500 - METAL FABRICATIONS
	SECTION 05500 - METAL FABRICATIONS
	I. Structural steel shall conform to ASTM A 36 unless otherwise specified.
	II. Structural steel pipe and tubing shall conform to ASTM A 53 unless otherwise specified.
	III. Aluminum shall conform to heat treatable alloy 6061-T6 or 6063-T6, Federal Specifications QQ-A-200/8c for sharp cornered angles and round alloy 5052-H32, Federal Specifications QQ-A-250 18 for formed fabricated pieces.
	IV. Stainless steel shall conform to ASTM A 240 with an AISI No. 304 composition and a No. 1 finish.
	Craftsmanship, fabrication and shop connections shall be in accordance with American Association of State Highway and Transportation Officials (AASHTO) "Standard Specification for Highway Bridges", and the applicable national associations, ASTM, ANSI,...
	I. UMethodsU:
	II. UPreparationU:
	III. UMaterialsU:
	IV. UFinishingU:
	I. USteel PipeU:
	II. UBar Type Welded GratingU:
	A. UGeneralU:  Type I grating, parallel bearing bars with right angle cross member.
	B. UMaterialU:
	1. USteelU:  Rolled or drawn carbon steel meeting ASTM A 569.

	C. UManufacturerU:  UKeene-BufnelU, UKerriganU, UBlaw-KnoxU, UKempU, UMcNicholsU, UArrowhead,U or approved equal and available at UPeterson CompanyU, 4949 Colorado Boulevard, Denver, CO, 80216, 303-388-6322.
	D. UGrating Dimensions and SpacingU:  The Contractor shall provide shop drwaings for all window gratings and associated connecting hardware.  All bearing bars and the round cross bars shall be as shown on the shop drawings.
	E. UEnd Banding BarsU:  The end-banding bars as the grating shall be of the same size as the bearing bars.
	F. UCross BarsU:  The cross bar members shall not be less than 7/64 inch in nominal thickness.  Welded cross bars shall not be less than 1/16th square inch in cross-sectional area.
	G. UDeflectionU:  The grating shall have a deflection of less than ¼ inch for uniform loads of 100 pounds per square foot.
	H. UTolerancesU:  The following tolerances are permitted:
	I. UFastenersU:  Fastening systems shall be tamper proof and not be accessible from the exterior side of the building.  The use of stainless steel vandal proof fasteners will be permitted.
	J. UFinishU:
	1. USteelU:  Powder-coated after fabrication. Color to be selected by Project Manager.

	K. UFastener FinishU:
	1. USteelU:  All steel hardware and steel fasteners shall be completely zinc coated in accordance with ASTM A 153 or constructed of stainless steel.

	L. UWeldingU:  Welding shall be in accordance with the manufacturer's standard procedure.
	M. UWorkmanshipU:  The grating bars shall be parallel, have no broken or cracked members, and free from sharp edges or corners.  Welded parts shall be clean from flux.  Grating shall be free of loose scale, dirt, oil and grease before the finish is ap...

	III. UFixed Metal Ladder:
	Fixed steel walk-through access ladder shall provided as shown on the drawings.  Ladder shall be constructed of steel and shall have a yellow coating applied by the manufacturer.
	IV. UAluminum Channel GuidesU:
	A. UGeneralU:
	B. UFabricatedU:
	C. UExtruded Aluminum MembersU:
	D. UInstallationU:

	V. UExpansion Type Anchor BoltsU:
	VI. UBoltsU:
	A. UStructural SteelU:
	1. UBearing ConnectionsU:

	B. UAnchor BoltsU:



	SECTION 06100 - CARPENTRY
	SECTION 06100 - CARPENTRY
	I. UGeneralU:
	II. UStandardsU:
	A. UGeneralU:
	B. Western Wood Products Association (WWPA)
	C. Standard Grading Rules, California Redwood Association (CRA)
	D. Standard Grading Rules and the American Plywood Association (APA)

	III. UWood TypesU:
	A. UStructural FramingU:
	B. UGeneral FramingU:
	1. Stud Wall Framing (2” to 4” thick, 2” to 4” wide)
	Douglas Fir-Larch or Hem-Fir
	Grade: Stud, Standard or better
	FRbR = 550 psi
	FRcR = 800 psi
	2. Structural Light Framing (2" to 4" thick, 2" to 4" wide)
	3. Structural Joists and Planks (2" to 4" thick, 5" and wider)
	4. Beams and Stringers (5" and thicker, width more than 2" greater than thickness)

	C. UGeneral Purpose BoardsU:
	D. UPlywoodU:
	1. Wall sheathing shall be Douglas Fir conforming to APA CD grade.
	2. Floor sheathing or sub-floor shall be tongue and groove Douglas Fir conforming to APA C-D interior grade with exterior glue.

	E. UOriented Strand Board (OSB) – Walls OnlyU:
	F. UTrim and MouldingsU:

	IV. UPreservative Pressure TreatmentU:
	A. No earthen or fresh water contact:  0.25 lb./cu. ft. (ACQ & CCA)
	0.20 lb./cu. Ft. (CBA)

	V. UI-Joists:
	I. UProductsU:
	A. Rafter ties, Type H.
	B. Joist hangers (Type LU) (Type LUS, double shear).
	C. Strap ties, Type SA.

	II. UFastenersU:
	A. Column cap and base bolts, complying with ASTM A 307 for bolt and nut materials.  All hardware shall be galvanized or plated with another acceptable corrosion resistant material.
	B. Nails shall have a corrosion resistant coating.
	C. Fasteners for treated lumber shall be hot dipped galvanized, ASTM 153, or stainless steel, Type 316L. Electro-platted fasteners shall not be used. Use only hot dipped galvanized or stainless steel connectors and fasteners. Do not use hot dipped gal...

	I. USelection of Lumber PiecesU:
	A. Carefully select all members; select individual pieces so that knots and obvious defects will not interfere with placing bolts or proper nailing or making proper connections.
	B. Cut out and discard all defects which will render a piece unable to serve its intended function, lumber may be rejected whether or not it has been installed, for excessive warp, twist, bow, crook, mildew, fungus, or mold, as well as for improper cu...

	II. UGeneral FramingU:
	A. At a minimum all framing shall be done in accordance with the 2009 International Building Code.
	B. Top plates shall be doubled on all stud walls.
	C. Cripples under headers shall be continuous to sill plate.
	D. Block all stud walls as required for sheathing.
	E. Beams, girders, and joists supporting bearing walls or other concentrated loads, shall not be notched.  Joists, except as above, may be notched no deeper than ¼  the depth, at top edge only, provided such notch is located within P1P/R8R to ¼  of sp...
	F. Joists, rafters, and decking shall not be cut and headed or displaced to provide for openings in roofs or floors, except as detailed on drawings.
	G. Install all horizontal members with crown up.
	H. All members in bearing shall be accurately cut and aligned so that full bearing is provided without use of shims.  Bearing posts shall have full blocking or support under.
	I. All rafters shall be notched for full bearing at all supports.
	J. All joists shall have a minimum of 3½( bearing on wood or metal supports.  Lapping joints shall have 6( laps centered over interior supports.
	K. Stud wall sill plates shall be pressure treated and shall be adhered to the concrete slab with a continuouse application of construction adhesive and powder actuated fasteners at a maximum of 32” O.C.  A powder actuated fastener shall be installed ...
	L. All plywood and OSB wall sheathing shall be applied as follows:  Center vertical joints over studs and center horizontal joints over 2( blocking or plate.  Nail top of panels to double top plate, and nail bottom of panels to anchored sill plate.

	III. UFastenersU:
	A. UGeneralU:
	B. UNailingU:
	1. URough FramingU:  Use only common nails or spikes as required to properly fasten members.  Avoid nailing into end grain of wood and use toe nailing whenever possible.
	2. UTreated Lumber:U  All fasteners used with Treated Lumber shall be hot dipped galvanized.
	3. UWood Stops and TrimU:  Nail with appropriate size non-corrosive finish nails.
	4. UPlywood and OSBU:  Use only non-corrosive coated common nails to properly fasten panels.  Nail 6 inches o.c. along panel edges and 12 inches at the intermediate supports, except that when supports are spaced at 48 inches o.c. or more, space nails ...

	C. UBoltsU:
	D. UScrewsU:

	IV. UPowder Actuated FastenersU:


	SECTION 06240 - SOLID SURFACE COUNTER TOPS
	SECTION 06240 – SOLID SURFACE COUNTER TOPS
	I. UCounter Top Back-upU:
	II. UAdhesive and SealantU:
	III. USolid Surfacing MaterialU:
	A. Flammability: Class 1 and A when tested to UL 723.
	B. Finish: Semi-gloss, with a 60  gloss rating of 25 – 50.
	C. Color: To be from Manufacturer’s Standard Colors.
	D. Material: Countertops that will be installed outdoors shall be certfied for outdoor installation.  All sealants and adhesives shall be per the manufacturer’s recommendations for such installation.
	E. Manufacturer’s:
	1. Corian® by DuPont; www.corian.com
	2. Samsung Chemical USA; www.staron.com
	3. Wilsonart Contract; www.wilsonartcontract.com




	SECTION 07310 - FIBERGLASS SHINGLES
	SECTION 07310 - FIBERGLASS SHINGLES
	I. UFiberglass ShinglesU:
	A. UProductU:
	B. URequirementsU:
	1. UL Fire Resistance:  Class A.
	2. UL Standards and ASTM D 7158 test for wind resistance (110 mph).

	C. UInspectionU:
	D. URoof ApplicationU:

	II. UUnderlayment - Base FeltU:
	III. UUnderlayment – Ice Shield:
	A. UProduct:
	The ice and water shield shall be UGraceU “Ice & Water Shield”, or approved equal.
	B. UApplication:
	Ice and water shield underlayment shall be installed along all eaves to a minimum distance of 3 feet from the roof edge, along the ridge to a minimum distance of 3 feet down each side of the ridge.  Shall also be installed along valley sections at roo...

	IV. UDrip EdgeU:
	V. UFastenersU:


	SECTION 07621 - GUTTERS AND DOWNSPOUTS
	SECTION 07621- GUTTERS AND DOWNSPOUTS

	SECTION 07900 - SEALANTS AND JOINT FILLERS
	SECTION 07900 - SEALANTS AND JOINT FILLERS
	I. UConcrete Construction Joints:
	Provide self-leveling, 1-part polyurethane sealant such as USikaU “Sikaflex-1c SL” or approved equal.
	II. USilicone Caulking (Waterproofing)U:
	III. UAcrylic LatexU:


	SECTION 08100 - METAL DOORS AND FRAMES
	SECTION 08100 - METAL DOORS AND FRAMES
	I. UMaterialsU:
	II. UManufacturerU:
	III. USteel Frame Performance Under Uniform LoadingU:
	IV. UWindow:
	Doors identified on drawings to have windows, shall have a ½” thick insulated wire reinforced glass with minimum dimension of 22” wide x 30” tall.
	V. UFinishU:
	VI. UErectionU:
	VII. UCleaningU:
	I. UMaterialsU:
	II. UManufacturerU:
	III. UFinishU:
	IV. UErectionU:
	V. UCleaningU:


	SECTION 08200 - WOOD DOORS AND FRAMES
	SECTION 08200 -  WOOD DOORS AND FRAMES
	I. Qualified to affix each door with National Woodwork Manufacturers' Association (NWMA) Seal of Approval or quality certification stamp.
	II. UTesting RequirementsU:
	A. UAdhesivesU:  NWMA 1.S.1. certificate of compliance.
	1. Waterproof bond test for Type I exterior doors.
	2. Water resistant bond test for Type II interior doors.

	B. UWarpU:  NWMA 1.S.l. compliance.

	III. UAllowable Tolerances For FabricationU:
	A. USizeU:  Prefit:  ±1/32 inch overall dimensions.
	B. UMaximum WarpU:  ¼”
	C. USquarenessU:
	D. UPrefitting and Premachining For HardwareU:
	E. UFactory Finish ThicknessU:  Minimum 1 mil, cured.
	F. UShow-through (Photographing)U:

	I. UDeliveryU:
	II. UStorageU:
	III. UHandlingU:
	I. UDoor StandardsU:  UNWMAU I.S.1 and UAWIU Flush Door Standards.
	II. UWoodU: USpeciesU:  Oak.
	III. UAdhesivesU:  CS 171.  Type II interior.
	IV. UCoreU: Solid wood core, framed block, unglued.
	V. UWater Repellent PreservativesU:  CS 262 or NWMA 1.S.4.
	VI. UGlazingU:  3/16 inch float grade tempered obscure glass.
	I. UMoisture ContentU:  For all wood material, 12% maximum at time of fabrication.
	II. UThicknessU:  1-3/8 in. minimum.
	III. USolid CoreU:
	IV. UFramesU:
	A. UDepthU:  4-9/16 in. at head and jambs unless greater depth required.
	B. UFinishU:  All wood components are kiln-dried oak, toxic treated, and unfinished for custom finishing after installation.Each side of the frame shall be constructed of a single piece of wood, finger joints shall not be used.  Frames shall be staine...

	V. UHardware PreparationsU:
	VI. UDoorU:
	A. Doors shall be trimmed with oak trim on both sides and along header.  Oak trim shall be stained to match door and finsihed with a polyurethane coating.

	VII. UFactory PreparationsU:
	A. UPrefittingU:
	1. USwinging doorsU:  Standard clearance allowances of 1/8 inch
	2. UBottom clearance allowance of doors with thresholdU:  ¼” from bottom of door to top of threshold.

	B. UPremachiningU:
	1. Bevel on vertical edges of single door:  1/8 inch in 2 inches.
	2. Locate hinge mortise from top of door to top of hinge, 1/32 inch clearance in height and width, with depth sufficient to provide a flush surface when installed.
	3. Locate locks mortise from top of door to center line of knob.
	4. UMortise for face platesU:  1/64 in. larger in width and height, depth to provide a flush surface when installed.

	C. ULock clearancesU:
	1. Mortise and integral locks:  1/16 inch overall height and width, and 1/8 inch depth.
	2. Unit, mono, or slot-type locks:  ¼ inch overall.
	3. Bored lock:  1/16 inch clearance for bore diameter for latch bolt.
	4. Bored lock:  1/8 inch clearance for bore diameter for lock case.


	I. Install in accordance with requirements of NWMA Standard Door Guarantee.
	II. UClearancesU:  Maximum of 3/16 inch at the jamb and head for prefit doors.
	III. UAdjust and CleanU:
	A. Replace or rehang doors which are hingebound and do not swing or operate freely.
	B. Refinish or replace job finished doors damaged during installation.

	I. UInstallationU:
	II. UProtectionU:


	SECTION 08360 - OVERHEAD DOORS AND OPERATORS
	SECTION 08360 - OVERHEAD DOORS AND OPERATORS
	I. UManufacturer and SupplierU:
	A. URolling Steel Service Doors:
	The doors shall be commercial rolling steel service door, “Series 620”, uninsulated, as manufactured by UOverhead Door Compnay U or approved equal.  Door shall be constructed of a minimum 20 ga galvanized steel.
	B. USectional Steel Overhead Door:
	The doors shall be a commercial sectional steel overhead door, type “Insulated”, “Series 593” as manufactured by UOverhead Door CompanyU, “Series 3715” as manufactured by UClopay Garage DoorsU (20TUwww.clopay.comU20T), or approved equal.
	C. Automatic Garage Door Operator:
	The automatice garage door operator shall be manufactured by LiftMaster “Model 3265”, or approved equal.  Door operators shall be supplied with an exterior keypad remote entry at each door location and a push button control on the interior at each doo...

	II. Overhead Sectional Door Fabrication:
	A. Insulated:

	III. Door Finish:
	IV. Windows:
	Overhead garage doors shall have insulated double strength glass windows installed as shown in the drawings.
	V. Weatherstripping:
	VI. Overhead Sectional Door Tracks:
	VII. Hardware: All hinges and brackets shall be made from galvanized steel.  Track rollers shall have ten ¼” diameter hardened steel balls per roller.
	VIII. Overhead Sectional Door Spring Counterbalance:
	IX. Locks: An interior dead bolt shall be provided with a hole to receive a padlock. (padlock by others)
	Wind Load: Doors shall withstand minimum of 20 lbs. per square foot.


	SECTION 08530 - VINYL WINDOWS
	SECTION 08700 - HARDWARE AND SPECIALITIES
	SECTION 08700 - HARDWARE AND SPECIALTIES
	Center line of door pulls shall be installed 3'-2" above finished floor.
	I. UCounter Swing Door Hardware:
	A. UHinges:
	Service Counter Swing door shall be attached using rising butt hinges constructed of stainless steel and securely fastened to the support riser as well as swing gate in accordance with manufacturer’s recommendations.
	B. UDesktop Cable Grommet:
	Provide a desktop grommet where shown on the drawings. Gromments shall be constructed of steel and satin chrome plated.  Grommets shall be a minimum of 2” in diameter and come with cover.

	II. UExterior Door HardwareU:
	A. ULatch SetsU:
	1. UManufacturer:
	Yale Commercial Solutions 1800 Series Exit Device and 420F Entry Series Core Locking system or approved equal.

	2. UFinish:
	Satin Chromium


	B. UDoor CloserU:
	UNortonU 1601BF (ADA Compliant) or approved equal.

	C. UDoor Stop and Holder:
	UIvesU 449 series or approved equal.
	D. UKick PlateU:
	Anodized aluminum 0.050, No. 628, 12" height, available from UMaster Manufacturers, Inc.U, 1229 Quivas, Denver, CO 80204 or approved equal.
	E. UDoor ShoesU:
	UPemkoU, Model No. 221 AV or approved equal.

	F. UThresholdU:  (Exterior Doors)
	Pemko Model No. 270A or approved equal.

	G. UWeatherstripping:
	H. UDoor SweepU:
	UPemkoU, Model No. 307 AV or approved equal.

	III. UInterior Door HardwareU:
	A. ULatch SetsU:
	1. UManufacturer:
	Schlage, S-Series Keyed Lever Locks or approved equal
	Office – Entrance Style Lock.  Unlocked by key from outside when out lever is locked by turn-button on inside lever.  Inside lever always unlocked.  Office shall be keyed to also access main entrance door.

	2. UFinish:
	Satin Chromium


	B. UDoor ShoesU:
	UPemkoU, Model No. 221 AV or approved equal.




	SECTION 09250 - GYPSUM WALLBOARD
	SECTION 09250 - GYPSUM WALLBOARD
	I. American Society for Testing and Materials - ASTM C 840 (for application and workmanship).
	II. Gypsum Association - GA 216.
	III. Gypsum Drywall Contractor's International - GDCI.
	I. UWallboardU:
	II. UFastenersU:
	III. UMetal Cornerbead and TrimU:
	A. Corner bead:  UUSGU "Dur A Bead" No. 103, galvanized steel
	B. End Trim:  UUSGU No. 400, galvanized steel as required.

	IV. UJoint CompoundU:  As recommended by manufacturer.
	V. UTopping CompoundU:  As recommended by manufacturer.
	VI. UReinforcing TapeU:  UUSGU "Perf-A-Tape" per manufacturer's recommendations.
	VII. UOther MaterialsU:
	I. UInstallationU:
	A. UGeneralU:
	B. UCuttingU:
	1. When cutting gypsum wallboard is required, cut by scoring and breaking or by sawing, working from the face side.
	2. Smooth all cut ends and edges of panels as necessary to obtain a smooth joint.
	3. For cutouts in panels for pipes, fixtures, and other small openings, make holes and cut outs by sawing or by such other methods as will not fracture the core or tear the covering and with such accuracy that plates, escutcheons, or trim will cover t...
	4. For moisture-resistant board, coat all raw edges with approved water resistant adhesive.
	5. URepair AreasU:

	C. UFasteningU:
	1. UNailingU:  Double nailing shall be used in the field with a maximum spacing between sets of 12 inches.  The second nail shall be within 1½" to 2" of the first.  Perimeter nailing shall be spaced at a maximum of 7" on ceilings and 8" on side walls ...
	2. UScrewsU:
	a. Screws shall be spaced a maximum of 12" on ceilings and 16" on walls for framing spacing of up to 12 inches.
	b. Screws shall be spaced a maximum of 12" for framing spacing of up to 24 inches.



	II. UInstalling Metal TrimU:
	A. The drawings do not show nor was there intent to show all metal trim required; verify with the Project Manager locations and types of trim to be used, if there is any question.
	B. Install all trim in strict accordance with manufacturer's recommendations, paying particular attention to make all trim installation plumb, level and true to line, with firm attachment to supporting members.

	III. UTaping and FinishingU:
	A. UEnvironmental ConditionsU:
	B. UTape Application (Hand Application)U:
	1. Spread compound evenly over all joints, using suitable tools designed for the purpose.
	2. Center the reinforced tape on the joint and press into the fresh compound wiping down with sufficient pressure to remove excess compound but leaving sufficient compound under the tape for proper bond.
	3. Fold reinforcing tape along its centerline and apply to all interior angles following the same procedure as for joints.  Leave surface free from blisters or tape wrinkles.

	C. UFirst CoatU:
	1. Apply joint compound to all joints over the tape approximately 3" on each side of the tape and feathering out at the edges.
	2. Fill all joint recesses and metal trim.
	3. Apply compound to all fastener recesses, leaving flush with the adjacent surfaces.

	D. USecond CoatU:
	1. Lightly sand the dry compound with fine sandpaper to remove all irregularities.
	2. Apply a second coat of compound to all joints, feathering approximately four inches beyond the preceding coat.

	E. UThird CoatU:
	1. Sand to remove ridges and apply third coat of topping compound and feather to a smooth uniform surface.
	2. Over taped edges do not allow finished joint to protrude beyond the plane of the surface.
	3. Recoat fastener recesses to assure complete fill.  No dimples shall remain.
	4. Lightly sand to provide a smooth surface ready for painting.

	F. UPrime CoatingU:
	G. UTexturingU:
	1. Upon completion of the taping and finishing operations, apply a textured finish over the entire area using a ready mixed texturing compound to obtain a double brush texture, medium stipple effect.
	2. The finished pattern shall be uniform, with no heavy concentrations of texture or open areas not covered.
	3. Repair areas shall match the texture of the existing wall surfaces.  Walls containing numerous repair areas may require retexturing of the entire wall if a satisfactory texture match cannot be obtained.




	SECTION 09310 - TILE
	SECTION 09310 –TILE
	I. UInstallation Qualifications:
	II. UProduct Delivery and StorageU:
	III. UEnvironmental RequirementsU:
	I. UManufacturer’s:
	II. UTile:
	A. UShower:
	Tiles shall be 12”x12” glazed porcelain or ceramic designed for use within shower areas with a minimum thickness of 5/16 inches.  Color to be approved by Engineer from manufacturer’s standard colors.
	B. UFlooring:

	Tiles shall be 12”x12” porcelain with a minimum thickness of 1/3 inches and shall be a slate style consisting of earth tones.  The tiles shall have a minimum slip resistance/coefficient of friction rating of 0.6 (wet), 0.7 (Dry).  Tiles shall have a w...
	III. USetting MaterialsU:
	A. Mortar Bed: In accordance with Manufacturer’s Recommendations.
	B. Grout: In accordance with Manufacturer’s Recommendations.  Color to be submitted to Engineer for approval.
	C. Sealant: In accordance with Manufacturer’s Recommendations.  Color to be submitted to Engineer for approval.  Sealant should be colored to match grout or tile as appropriate.
	D. Waterproofing Membrane: Fluid-Applied elastomeric membrane.

	I. UGeneral:
	A. Install tile and grout in accordance with applicable requirements of ANSI A108.1 through A108.13, manufacturer's instructions, and TCA Handbook recommendations.
	B. Lay tile to pattern indicated. Arrange pattern so that a full tile or joint is centered on each wall and that no tile less than ½ width is used. Do not interrupt tile pattern through openings.
	C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases neatly.  Align floor joints.
	D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joints watertight, without voids, cracks, excess mortar, or excess grout.
	E. Form internal angles square and external angles bullnosed.
	F. Install anodized aluminum smooth sloped transition between tile and carpet locations.
	G. Install thresholds where indicated.
	H. Sound tile after setting. Replace hollow sounding units.
	I. Apply sealant to joints.
	J. Allow tile to set for a minimum of 48 hours prior to grouting.
	K. Grout tile joints.  Use standard grout unless otherwise indicated.
	L. Apply sealant to junction of tile and dissimilar  materials and junction of dissimilar  planes.
	M. Do not permit traffic over finished floor surface for 72 hours after installation.

	II. UInspection of SurfacesU:
	III. UPreparationU:
	IV. UCleaningU:


	SECTION 09680 - CARPETING
	SECTION 09680 - CARPETING
	I. UCarpetU:  The carpet shall meet or exceed the following specifications:
	II. UWood Base TrimU: All base shall have wood trim installed around the perimeter of the area receiving carpeting.  See Section 06100 – Carpentry.
	III. UAdhesiveU:  All adhesives used shall be non-flammable adhesives as recommended by the carpet manufacturer.
	IV. All materials shall be new.


	SECTION 09900 - PAINTING
	SECTION 09900 - PAINTING
	I. URelated Work Described ElsewhereU:
	II. UProduct HandlingU:
	A. UDeliveryU:
	B. UProtectionU:
	1. Store only the approved materials at the job site, and store only in a suitable and designated area restricted to the storage of paint materials and related equipment.  Protect floor with drop cloths or building paper during execution of the work.
	2. Use all means necessary to insure the safe storage and use of paint materials and the prompt and safe disposal of waste.


	III. UExtra StockU:
	IV. UEquipmentU:
	V. USpecificationsU:
	VI. UMethodsU:
	I. UManufacturer's StandardsU:
	II. UCompatibilityU:
	III. UPaint and Stain MaterialU:
	I. USurface ConditionsU:
	II. UPreparation of SurfacesU:
	A. UProtectionU:
	B. UMetalU:
	C. UWoodU:
	D. UGypsum WallboardU:

	III. UPainting, Exterior Sheet MetalU:
	A. UPrime CoatingU:
	B. UFinish Coatings and ApplicationU:

	IV. UPainting, Interior and Exterior SteelU:
	A. UPrime CoatingU:
	B. UFinish Coatings and ApplicationU:

	V. UStaining -- Exterior and InteriorU:
	A. UExteriorU application shall be 3 coats.
	B. UInteriorU application shall be 2 coats.

	VI. UPainting, Interior WoodU:
	A. UPrime CoatingU:
	B. UFinish Coatings and ApplicationU:

	VII. UPainting, Interior Gypsum WallboardU:
	A. UPrime CoatingU:
	B. UFinish Coatings and ApplicationU:

	VIII. UPainting, Interior Gypsum MR WallboardU:
	A. UPrime CoatingU:
	B. UFinish Coatings and ApplicationU:

	IX. UPaint Touch-UpU:
	I. UAtmospheric ConditionsU:
	II. UCleanupU:


	SECTION 10200 - LOUVERS AND VENTS
	SECTION 10200 - LOUVERS AND VENTS
	I. UBathroom Exhaust Fan Louver (EF-1):
	II. UWall Louver (WL-1)U:
	III. UWall Ventilators (EF-2)U:
	IV. UWall Ventilator Control(T-1):
	The wall ventilator shall be controlled by a programmable thermostat with weekday/weekend programs and a minimum of 4 time periods per day.  The controller shall be capable of controlling both the Wall Ventilator and the Wall Louvers.  The system shal...


	SECTION 10800 - TOILET AND BATH ACCESSORIES
	SECTION 10800 - TOILET AND BATH ACCESSORIES
	I. Deliver items in manufacturer's original unopened protective packaging.
	II. Store materials in original protective packaging to prevent soiling, physical damage, or wetting.
	III. Handle so as to prevent damage to finished surfaces.
	IV. Maintain protective covers on all units until installation is complete.  Remove protective covers at final cleanup of installation.
	I. UToilet Paper HolderU:
	UManufacturersU:
	A. UBobrick,U “B-2740”, satin, 22TUwww.bobrick.comU22T
	B. Tubular Specialities, “802S”, www.call-tsm.com
	C. or approved equal

	II. Toilet Grab Bars:
	Manufacturers:
	A. Bobrick “B-6897” (Two-Wall Toilet Compt) or “B-5806”, www.bobrick.com
	B. Tubular Specialties “Q-2040/CS-1” (Horizontal Corner Bar) or “Basic Straight Bar”, www.call-tsm.com
	C. American Specialties, Inc., 3100 series (Type-57 or Type-01), www.americanspecialties.com
	D. or approved equal

	III. Baby Changing Station:
	A. Koala Kare “KB200” Horizontal Wall Mounted Baby Changing Station.  Color to be selected by Project Manager.  Install in accordance with the manufacturer’s recommendations

	IV. Mountings:
	Stud walls require Type 7002C concealed through wall anchorage mountings.

	V. Accessories:
	A. Accessory Type:  Where indicated on the drawings, provide and install medicine cabinets, mirrors, etc., approved by the Engineer.
	B. Acceptable Manufacturers:  Bobrick, Tubular Specialties, American Specialties, Jensen, Donner, Cweco, or approved equal.
	C. Towel Bar:  Bobrick “B-7673” (24” length) ¾" square stain finish or approved equal.
	D. Mirror:  Bobrick, “B-290 2436” series with stainless steel ground and polished or approved equal.  Mirror shall be warranted for 15 years against silver spoilage.

	I. Preparation:
	A. Check openings scheduled to receive recessed units for correct dimensions, plumbness of blocking or frames, preparation that would affect installation of accessories.
	B. Check areas to receive surface mounted units for conditions that would affect quality and execution of work.
	C. Verify spacing that affects installation of accessories.
	D. Do not begin installation of washroom accessories until openings and surfaces are acceptable.
	E. Install wood blocking between studs in drywall partitions at all accessories.

	II. Installation:
	A. Toilet Risers:
	B. Accessories:
	Fasten all accessories rigidly and securely to walls using methods and materials recommended by the manufacturer.  After completion of installation, clean and polish all exposed surfaces.


	III. Adjust and Clean:
	A. Adjust accessories for proper operation.
	B. After completion of installation, clean and polish all exposed surfaces.



	SECTION 12390 - MANUFACTURED CABINETS
	SECTION 12390 - MANUFACTURED CABINETS
	I. Deliver items in manufacturer's original unopened protective packaging.
	II. Store materials in original protective packaging to prevent soiling and damage.
	III. Handle in a manner to prevent damage.
	I. UGeneralU:
	II. UComplete InstallationU:
	III. UOrdinances and CodesU:
	IV. UCoordinationU:
	I. UProduct LineU:
	II. UCabinets and HardwareU:
	A. UMaterialsU:  All lumber shall be kiln dried to 8% moisture content.  The front frames on all cabinets shall be solid oak or beech, 4/4 stock, dressed to a full ¾ in.  Side panels shall be 3/8 in., 5 ply veneer.  Wall cabinet tops and bottoms as we...
	B. UDoorsU:  The door construction varies according to the cabinet style.  Materials consist of solid woods, oak, alder, and hardwood veneers on appropriate substrates.
	C. UDrawersU:  Fronts shall be of the same material as door stock.  Sides and backs shall be 3/8 in. solid oak.  Bottom shall be 1/8 in. plywood with appropriate reinforcement.  Drawer suspension shall consist of dual bottom mount twin track guides wi...
	D. UConstructionU:  All cabinets shall be assembled utilizing joint systems, adhesives, and fasteners engineered in combination to insure both sturdiness and aesthetics.  All parts of the frame shall be joined by the full glue and screw doweled constr...
	E. UFinishU:  Cabinets shall be stained to a natural color.
	F. UHardwareU:  All cabinets shall be equipped with heavy gauge steel, self-closing hinges which are color coordinated with distinctively designed pulls (ADA compliant) to complement the various styles of cabinets.
	G. UCartoningU:  Each cabinet shall be individually cartoned.  All cartons shall meet standard package description 19F of the uniform classification boards of motor freight and rail.  Cabinet corners shall be protected by a highly resilient formed fib...

	I. UInspectionU:
	II. UMaterialsU:
	III. UWorkmanshipU:
	IV. UInstallationU:
	V. UCleaningU:


	SECTION 13121 - PRE-ENGINEERED METAL BUILDINGS
	SECTION 13121 - PRE-ENGINEERED METAL BUILDINGS
	Refer to Section 01300 - Submittals, for requirements.
	I. UDesignU: The building system shall be a system designed in accordance with the latest MBMA Low Rise Building Systems Manual.  The framing and panel systems shall support the design loads in accordance with MBMA Recommended Design Practices.  The s...
	II. UDesign LoadsU:  Structural engineering shall meet or exceed all current City and County design loads (as well as those identified on the construction drawings) applicable to the structure and location.
	III. Fabrication of materials shall meet or exceed the fabrication tolerances specified in the MBMA Common Industry Practices.
	IV. Welding of structural steel shall be in accordance with the AWS Structural Welding Code.
	V. Building erector shall be authorized by the manufacturer to erect the building system.
	I. USteel FramingU:
	II. URoof and Wall Panel SystemsU:
	A. Roof panels shall be 24 gauge.  Wall panels shall be 26 gauge.  All panels shall be galvanized (G-60, minimum).
	B. UExterior PatternsU:
	C. UTextureU:
	D. UExterior FinishU:
	E. UInterior FinishU:
	F. UFlashings and TrimU:
	G. UFastenersU:

	III. URidge Vent:
	A. UConstruction:
	Ridge Vents shall be 10’ in length with a low profile design and minimum 9” throats.
	Exterior parts shall be constructed of 26 gauge galvanized (G90) material with factory applied painted surface.  Interior parts shall be 24 gauge galvanized (G90).  Vent shall be designed such that rain, snow, insects or birds do not enter the interio...
	B. UFeatures:
	Vents shall come with adjustable dampers with electric motor controls.  Operation switch location to be approved by Project Manager.

	IV. UAccessoriesU:


	SECTION 15010 - GENERAL PROVISIONS
	SECTION 15010 - GENERAL PROVISIONS

	SECTION 15050 - BASIC MATERIALS AND METHODS
	SECTION 15050 - BASIC MATERIALS AND METHODS

	SECTION 15400 - PLUMBING SYSTEMS
	SECTION 15400 - PLUMBING SYSTEMS
	I. UCopper PipeU:
	A. UAbovegroundU:  Type "L" with 95-5 solder.
	B. UBuriedU:  Type "K" with silver solder.

	II. UPEX Tubing:
	PEX tube may be used in place of Copper Pipe for both interior and exterior installations.  For interior installations red PEX tubing shall be used for the hot water and blue PEX tubing shall be used for the cold water.
	PEX tubing for interior use shall meet ASTM F 876 and AWWA C904 for exterior underground application.  All piping shall have a minimum pressure rating of 160 psi at 74 F and 100 psi at 180 F.  Tubing shall be tested in accordance with ASTM E84 for a f...
	Fittings shall be certified by the manufacturer for use with their specific product.
	All tubing and fittings shall be handled and stored in accordance with Manufacturer’s recommendations.
	All tubing used shall have the following information marked clearly on the pipe:
	All underground installations shall have a tracer tape installed within the trench in accordance with these Standards and Specifications.
	III. UBlack Iron and Galvanized PipeU:
	IV. UPVC PipeU:
	A. UGeneralU:
	B. UPVC Sewer and Vent PipeU:
	C. USchedule PVC PipeU:
	1. Schedule pipe shall meet ASTM D 1785.
	2. Socket type fittings for solvent welded joints shall conform to ASTM D 2467 for Schedule 80 and ASTM D 2465 for threaded type.
	3. Socket type fittings for solvent welded joints shall conform to ASTM D 2466 for Schedule 40 and ASTM D 2464 for the threaded type.
	4. The solvent cement shall comply with ASTM D 2564.
	5. Joints shall be made according to ASTM D 2855.


	V. USupply Stop ValveU:
	A. UCopperU:  NIBCO No. 725 or approved equal.
	B. UThreadedU:  NIBCO No. 75 or approved equal.

	VI. UFixture Shutoff ValveU:  Chromium-plated by UBrass CraftU, UAmerican StandardU or approved equal.  Valves may be angled or straight.
	VII. USillcockU:
	A. UFrost-proofU:  NIBCO No. 52 or approved equal.
	B. UAngle SillcockU:
	1. UCopper PipeU:  NIBCO No. 763 or approved equal.
	2. UThreaded PipeU:  NIBCO No. 63 or approved equal.


	VIII. UInsulating BushingsU:
	IX. UJointsU:
	X. UEscutcheonsU:  Provide hinged or normal solid type for all penetrations.
	XI. UAccessoriesU:
	A. UWall Hydrant:
	Anti-freeze, cast brass, ¾” hose end eall hydrant with renewable seat washer, integral vacuum breaker, loose T handle key.  Provide Engineer with 1 key for each hydrant installed (minimum of 2).
	B. UFloor Drain:
	Cast iron drain, adjustable (utilizing multiple thread interconnections) nickel bronze strainer and top, “P” trap.  Provide ½” primer tapping.  Drain outlet size to be the same as connecting pipe size.
	C. UFloor Drain Trap Seals:
	Provide waterless trap seals for all floor drains.  Floor drain trap seals shall be constructed of commercial gradde UV and ozone resistant ABS plastic housing and EPDM rubber diaphragm with a soft rubber sealing gasket.
	D. UP-Traps:
	Exposed P-traps, drain lines, wall flanges and accessories for fixture connections shall be chromium-plated, heavy-duty type, of an approved manufacturer.  Furnish P-traps with cast brass nuts and cleanout plugs.

	I. UGeneralU:
	II. UPipe InsulationU:
	A. UGeneral:
	All lines passing through the warehouse and shop area shall be insulated in accordance with this section.  Lines within the office area do not require insulation.
	B. UPreassembled LinesU:  Apply insulation prior to assembling the line.  Slip the full length of the tubing over the end of the pipe.  Brush a light, even coat of adhesive, on butt ends.  Allow the adhesive to set until dry to the touch but tacky und...
	C. UFittingsU:  The most commonly used fittings, tees, elbows and crosses, require only 45( and 90( cuts.
	1. USweated FittingsU:  On preassembled lines, push back the insulation a sufficient distance from fittings to prevent burning.  Apply clamps to pipes, not insulation, to hold in place while soldering fittings.  Remove clamps when fittings and pipes a...
	2. UThreaded FittingsU:  Cut line insulation long enough to press against threaded fitting.  Inside diameter of fitting insulation should be approximately the same as outside diameter of line insulation to cover overlap surface snugly.  Allow a minimu...

	D. UAppearanceU:  The smooth outer surface shall have a neat finished appearance (and at the joints).  No decorative or protective coatings shall be required for the indoor installations.

	I. Furnish equipment and qualified personnel to accomplish hydrostatic testing.
	II. Test pressure piping in the presence of the Engineer.  Hydrostatic testing shall consist of maintaining the piping at 100 psi a minimum of one hour after all leaks, including seepage, have been stopped.  Thoroughly examine piping under test for le...
	III. USterilizationU:
	A. UGeneral
	B. UHealth and Procedure StandardsU:
	C. UEquipment, Materials and ProcedureU:
	D. Care shall be taken in flushing the pipeline to prevent property damage and danger to the public.



	SECTION 15440 - PLUMBING FIXTURES AND TRIM
	SECTION 15440 - PLUMBING FIXTURES AND TRIM
	I. UKitchen Sink:
	A. USink:U ADA Compliant counter mounted sink, UElkayU, “Celebrity” single bowl sink or approved equal.
	B. UFaucet:U Centerset kitchen faucet, UAmerican StandardU, “Colony Soft” or approved equal.

	II. UTub Sink:
	A. UMaterial:U Tub basin shall be constructed of stainless steel.  Legs shall be heavy gauge steel with levelers.
	B. UCapacity:U 20 gallons (minimum)
	C. UMounting:U Free standing, floor mounted
	D. UColor:U Stainless Steel
	E. UHardware:U Centerset kitchen faucet, UAmerican StandardU, "Colony Soft” or approved equal.

	III. UWater Fountain/Bottle Filler:
	Stainless Steel, wall-mount water cooler with bottle filling station, barrier free access, Elkay model no. EMABF8WSSK or approved equal.  The water cooler shall be capable of delivering 8 gph of 50 F water at 90 F ambient and 80 F inlet water.  The un...

	IV. ULavatory:
	A. ULavatoryU:  ADA Compliant wall mounted sink, UKohlerU “Greenwich”, or approved equal.
	B. UHardwareU:  ADA Compliant centerset lavatory faucet, UKohlerU “Sculpted commercial bathroom sink faucet with Insight™ touchless technology”, or approved equal.

	V. UToiletU:


	SECTION 15453 - TANKLESS WATER HEATER
	SECTION 15453 - TANKLESS WATER HEATERS
	I. UUpon DeliveryU:
	II. UDuring InstallationU:


	SECTION 15456 - LIQUID PETROLEUM GAS SYSTEMS
	SECTION 15456 - LIQUID PETROLEUM GAS SYSTEMS
	I. Sizing:
	UThe Contractor will be responsible for sizing the associated gas lines as needed to serve each of the units being served.  A layout with sizing shall be provided as part of the submittal process.  Piping shall be sized for both LPG and Natural Gas.  ...
	II. UAlignmentU:
	III. UPlacementU:
	IV. UHandlingU:
	V. UInstallationU:
	Proper equipment shall be provided for lowering the pipe into the trench.  Pipe shall be laid carefully upon the previously prepared foundation, true to lines and grade as indicated on the drawings.
	VI. UInitial Fill:
	I. ULiquid Petroleum Gas Tank:
	Contractor shall provide a 1,000 gallon tank.  Tank shall be equipped with all necessary gauges and valves to meet local suppliers requirements.  Contractor shall coordinate with supplier to ensure all requirements have been met.

	II. USteel Gas PipeU:
	A. UPipeU:  Steel pipe approved for gas service shall comply with ANSI B125.2, ASTM A 120 (Schedule 80) and AWWA C 202 (mill pipe) standards.
	B. UJoints and FittingsU:  The threaded fittings shall comply with ANSI B16.3 and AWWA C 208.

	III. UCopper Gas TubingU:


	SECTION 15500 - HEATING AND AIR CONDITIONING
	SECTION 15500 - HEATING AND AIR CONDITIONING
	I. UAcceptable ManufacturerU:
	II. URegulatory Agency RequirementsU:
	III. UReference StandardsU:
	A. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE).
	B. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA).
	C. National Fire Protection Association (NFPA).

	I. UUnit Heater (UH-1):
	A. Heaters shall be ULennoxU Unit Heaters Model “LF24-75A” 75,000 BTUH input or approved equal.
	B. UInstallation:
	The unit shall be installed in accordance with manufacturer’s recommendations for LPG delivery system.
	Venting piping shall be stainless steel or galvanized steel installed through the walls and terminated with weather/insect proof vent caps on the exterior of the building. Venting pipe shall be supported with galvanized strapping. The vent shall be sl...
	A listed thimble shall be installed through the wall and insulation.
	Adjust gas pressure as required by the manufacturer accounting for supply pressure and altitude.
	C. UThermostat (Unit Heater):
	Thermostat shall be compatible with the Unit Heater and be a weekday/weekend programmable thermostat with a minimum of four time periods per day.  The thermostat shall have a minimum heat set point of 40 F.  Install isolation relay as recommended by u...

	II. UHigh Efficiency Gas Fired Furnaces(FU-1)U:
	A. UUp-Flow Gas Fired FurnacesU:
	1. Furnaces shall be ULennoxU Commercial Furnace Model “SLP98V” (98.7% AFUE Energy Efficiency) 66,000 BTUH input or approved equal. Manufacturer’s conversion kit for Natural Gas shall be provided and securely fastened to unit in a sealed bag for futur...
	2. UCleanable Air Filter and RackU:  Washable or vacuum cleanable frame type filter is to be furnished rated with at MERV 9 or higher .  Install filter rack such that filter may be easily maintained.
	3. UCombustion Air Intake BoxU:  Containing the purge blower, two pressure switches and air intake flapper valve.  Purge blower is to be equipped with a permanently lubricated motor.  Blower shall operate only during pre-purge and postpurge cycles.  P...
	4. UAutomatic Gas ValveU:  24 volt redundant two stage gas control valve shall combine gas pressure regulation and manual main shut-off valve into a compact combination control.
	5. UWiring Junction BoxU:  Power supply and thermostat wiring connections are to be made at the wiring junction box.  Box shall contain transformer, high and low voltage terminal strips and blower cooling relay.
	6. UFan and Limit ControlsU:  Factory installed and accurately located on vestibule.
	7. UApprovalsU:  The design shall be certified by A.G.A. Laboratories and rating certified by GAMA.
	8. UInstallation RecommendationsU:  Place (4) neoprene rubber isolation mounting pads and/or base insulation pad, 1 inch thick, 1½ lb. density fiberglass, under the unit.  Install flexible duct connectors in the supply air plenum and return air plenum...
	9. ULPG Conversion KitU:  Kit shall be provided for field changeover from natural gas if needed. Manufacturer’s conversion kit for Natural Gas shall be provided and securely fastened to unit in a sealed bag for future use.
	10. The furnace shall be a direct vent system.  Intake and exhaust pipes shall be routed horizontally through the outside wall.  Install piping and exterior pipe terminations in accordance with manufacturer’s recommendations.  All vent caps shall be e...


	III. UEvaporative CoilsU:
	A. U.L. and A.R.I. listed, evaporator coil shall be constructed of aluminum fins machine fitted to seamless copper tubes and pressure leak tested to 450 psi.  The coil shall be precharged and consist of capillary refrigerant control, corrosion resista...
	B. Coil Cabinet shall be ULennoxU CX34-38, UTraneU, UCarrierU or approved equal.

	IV. UCondensing UnitsU:
	A. Condensing Units shall be ULennoxU XC14-036-230, UTraneU, UCarrierU or approved equal.  The unit shall have 33,800 BTU/hr. sensible capacity with 95(F dry bulb entering condensing temperature and 63(F wet bulb and 84(F dry bulb entering evaporator ...
	B. U.L. and A.R.I. listed.  Galvanized steel cabinet with baked-on enamel finish, access panels and grilles for coil and fan protection.  Condensing coil shall be constructed of aluminum fins bonded to copper tubing and be pressure and leak tested to ...
	C. Unit shall be equipped with freezestat which senses suction line temperature and cycles units when suction line temperature falls below it’s setpoint.
	D. Compressor shall be equipped equiped

	V. UEconomizer (Mixing Damper Box)U:
	A. ULennoxU, Model EMD14M-65 "Economizer Damper", or approved equal.  The compact, multi-position damper box shall be equipped with a modulating damper motor non-sensitive to mounting position.  The control system (M-2214) shall include a mixed air te...
	B. The mixing damper box cabinet shall be constructed of heavy gauge steel with a finish of baked-on enamel.  The air inlet and outlet openings in the cabinet shall be flanged.  Large removable panels on both sides of the cabinet shall be provided.  D...

	VI. UCommercial ThermostatU:
	Thermostat shall be a seven day programmable thermostat with a minimum of four time periods per day.  The thermostat shall also be capable of controlling the economizer within the office area.
	ULennoxU, Commercial Touchscreen Thermostat model no. “C0STAT02AE1L” or approved equal, shall be furnished and installed.  Each thermostat shall have a C0MISC15AE1 clear plastic locking cover.

	I. UUpon DeliveryU:
	II. UDuring InstallationU:
	III. UAfter InstallationU:


	SECTION 15750 - GAS INFRARED HEATER
	SECTION 15750 - GAS INFRARED HEATER
	I. UAcceptable ManufacturerU:
	II. URegulatory Agency RequirementsU:
	III. UReference StandardsU:
	A. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE).
	B. National Fire Protection Association (NFPA).
	C. Heaters design shall be certified by the American Gas Association (AGA) per American National Standard ANSI Z83.6-1982, comply with current Occupational Safety and Health Act (OSHA) requirements, be accepted by Factory Mutual (FM), and be listed by...

	I. UGas infrared straight tube heaters (IR-1)U:
	A. UHeater parameters/specificationsU:
	1. Gas fired vented infrared space heaters shall be furnished and installed in accordance with governing codes as listed.  Heaters shall be URe-Verber-RayU, HL3 Series or approved equal.  Infrared heaters shall be equiped with a high/low capability.  ...
	2. Heaters shall operate satisfactorily in any position from horizontal to forty-five degrees from horizontal.
	3. Heaters shall be designed to satisfactorily operate at on Propane or Natural Gas.  Initial installation shall be configured for Propane and contractor shall provide conversion kit for Natural Gas.  Kit shall be securely fastened to unit in a sealed...
	4. No condensation shall form from the products of combustion in the combustion chamber or heat exchanger while at operating temperature.

	B. UHeater Control SystemU:
	1. Heater shall be equipped with a direct silicon carbide Glo-Bar ignition control system.  Power supplied to each heater shall be 120 VAC, 60 Hz.
	2. The heaters control system shall shutoff the gas flow to the main burner in the event either a main gas supply line or power supply line interruption or failure occurs.
	3. Control assembly shall be certified by AGA, shall provide main burner regulation, and shall be of the redundant dual selonoid type.
	4. Heater controls shall include two differential pressure switches; one to monitor air intake flow so as to provide complete unit shutoff in the event of insufficient combustion air or flue blockage.
	5. Prepurge of tubes for 45 seconds prior to firing sequence.

	C. UHeater ConstructionU:
	1. The material used in the heater's combustion chamber shall be 16 gauge titanium alloy aluminized steel, 4" O.D. for models below 100,000 BTUH, coated with Pyromark series 1200 high temperature corrosion resistant black paint with an emissivity rati...
	2. The radiant tube emitter shall be 16 gauge aluminized steel, 4" O.D. coated with Pyromark series 1200 high temperature corrosion resistant black paint with an emissivity rating of .95.
	3. The reflectors shall be .025 bright aluminum designed to provide uniform irradiance levels and be adjustable.
	4. The fan blower motor shall be protected by a thermal overload switch.
	5. The design of the heater shall be such that the components utilized in the heater's control assembly shall be interchangeable from model to another and easily removed.
	6. Heater shall be vented or unvented in accordance with manufacturer's recommendations and NFPA 74.1984 and provide for venting of products of combustion without the use of a draft hood.
	7. Heater shall be equipped with sight glass for visual inspection of silicon carbide ignitor operation and burner flame.
	8. Vent caps shall be UL approved and AGA Certified for use with heater.  Breidert or Mastervent vent caps only of side wall venting.
	9. The heaters shall be designed such that, at customer option, outside combustion air may be supplied in accordance with the National Fuel Gas Code ANS Z223.1 latest edition, without the use of additional supply fans.  Provide as shown on heating plan.
	10. An air intake collar and termination fitting AGA approved for use with the heater shall be provided where outside air intake for combustion is specified.

	D. UAccessories: (each unit)
	1. Model TH-1F81, two stage programmable Thermostat, 45 degrees to 90 degrees range.
	2. Model THC-S chain set, five foot with hooks.
	3. Model GC50 gas cock, 50 psi max. ½" x ½" FPT with 1/8" NPT side pressure tap.
	4. reflector hanger.
	5. Model 4-DSK (side wall)/RTVP-4 (rooftop) vent kit.
	6. Model WIV wall inlet cap with screen.
	7. Model 325-3 high pressure regulator (if required by manufacturer).


	I. UUpon DeliveryU:
	II. UDuring InstallationU:
	III. UAfter InstallationU:


	SECTION 15872 - POWERED WALL EXHAUSTERS
	SECTION 15872 - POWERED WALL EXHAUSTERS
	I. UExhausterU:


	SECTION 15890 - DUCTWORK
	SECTION 15890 - DUCTWORK
	I. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE).
	II. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA).
	III. National Fire Protection Association (NFPA).
	I. UMetal and GaugeU:
	II. URectangular and Round Rigid DuctworkU:
	A. All ductwork shall be constructed and erected in a workmanlike manner.  Ducts shall be straight and smooth on the inside with neatly finished joints, air tight, and shall be free from vibration under all conditions in direction of air flow.  Ducts ...
	B. Duct Turns:  All 90( rectangular elbows up to 18" wide and all 45( elbows shall consist of an inside radius of not less than one-half the width of the duct, or shall be furnished with single blade duct vanes with 2¼" blade spacing.  90( elbows larg...
	C. Flexible Connections:  Furnish and install sound isolating flexible connections on the inlet and outlet of each fan and unit to which duct connectors are made.  Flexible connections shall be made from Ventglas, neoprene coated glass fabric.  At lea...
	D. Joints and openings in ducts and around equipment with excessive leakage shall be sealed air tight.
	E. Seams:  All exposed ducts with a maximum width and/or depth of 24" shall have flat seams.
	F. Collars:  Wherever exposed ducts pass through walls, floors, or ceilings, a 2" sheet metal collar fitting close around ducts shall be slipped along duct until flange is tight against finished surface covering edges of openings and presenting a neat...
	G. Dampers:  Opposed blade type volume dampers shall be installed where called for on drawings or otherwise necessary for proper balancing.  Dampers to have felt or neoprene edges, and shall be gasketed around inside of frame for tight fit.
	H. Duct Hardware for Surface Mounted Dampers:
	1. Dampers with a shaft length of 12" or less shall be equipped with UVentlokU No. 635 or approved equal 3/8" dial regulators and No. 607 end bearings.
	2. Larger dampers shall be controlled with UVentlokU or approved equal self-locking regulators No. 640 or No. 641 in 3/8" or ½" size, and shall be installed with No. 607 end bearings.

	I. Duct hardware for Concealed Manual Dampers:  Concealed ceiling dampers shall be operated by means of UVentlokU No. 666 concealed damper regulators or No. 677 concealed damper regulators.  Where ceiling regulators must be flush mounted, UVentlokU No...
	J. All concealed and lined ductwork shall be a fiberglass duct system, Type II taping system ½" thick with vapor seal.  Installation as recommended by Manufacturer.  Ductwork to be reinforced to ½" static pressure class as a minimum.  All ducts in equ...
	K. At all places where inside of duct will be visible through return air grille louvers, etc., paint normally visible inside portion of duct with flat black paint.
	L. Install hinged doors on ductwork and housing to provide access to all parts of every automatic damper, fire damper and all other items requiring maintenance or inspection.  Access doors shall be 13" x 12" if permitted by duct size, and if not, shal...
	M. Where insulation is expressly indicated, insulation shall be 1 inch thick ½ to 3 lb. density, matt faced fiberglass attached to the inside of rigid metal ducts.
	N. When fiberglass rigid duct is used, no additional insulation will be required.  Fiberglass duct shall not be permitted for any exhaust system.

	III. URound Flexible Ductwork (Insulated, Low Pressure)U:
	A. Approved manufacturers:  UGenflexU other approved manufacturers are UClevaflexU, UFlex-MasterU, UHerculesU, UTherma-FlexU, UWiremoldU, or approved equal.
	B. Insulated, low-pressure, flexible duct system shall be a factory-fabricated assembly consisting of a zinc-coated spring steel helix.  Flex duct and insulation shall be sheathed in a vapor barrier jacket.  Inner liner shall be of continuous, non-per...
	C. Duct system shall include a Model CB coupling as an integral part of one end, factory installed for quick connection to an air outlet device.  Opposite end shall have a "spin in" fitting, Model SM-1C, 1½  to 1 bell mouth fitting where non-removable...
	D. Flexible ducts shall be installed in a fully extended condition, free of sags and kinks, using only the minimum length required to make the connection.  Maximum length to be 10'-0".
	E. Where horizontal support is required, flexible duct shall be suspended on 36 inch centers with a minimum ¾ inch wide flat banding material.  All joints and connections shall be made with ½ inch wide, positive-locking, steel straps.
	F. Insulated, low-pressure, flexible duct system UGenflexU Type SLF-181 or approved equal.
	G. Where "lift-out" ceilings occur, flex duct shall be installed with volume damper in flex duct at connection to main duct, and a distributing grid at the diffuser (omit volume damper at the diffuser).
	H. Where permanent ceilings occur, omit damper in flex duct and provide an opposed blade volume damper at the diffuser.



	SECTION 15910 - OUTLETS AND INLETS
	SECTION 15910 - OUTLETS AND INLETS
	Refer to Section 01300 - Submittals, for requirements.
	I. UGeneralU:
	A. USupply Air DiffusersU:
	1. Model 5750, 12" x 12", 4-way air pattern, 75 cfm

	B. UReturn and Exhaust GrillesU:
	1. Series RPF-1, 14" x 14", perforated face, hinged, 1" thick throw-away filter, return grille
	2. Series RP-1, 14" x 14", perforated face, return grille

	C. ULouversU:  Provide in exterior wall where shown, stormproof, galvanized iron louvers, stationary type, 50% free area, with blades, bracing, and ¼" mesh aluminum bird screen on back of louver.  Frame and blades to be 18 gauge.  "Metal-Aire", Model ...

	II. UConstruction and FinishU:
	A. Steel outlets to be supplied with prime coat finish, unless specified otherwise.
	B. Aluminum outlets to remain unpainted.
	C. Steel grilles, registers, diffusers, to be installed on white ceilings to be furnished with white baked-enamel finish.
	D. Duct interiors visible through registers, grilles, diffusers, to be painted flat black.



	SECTION 16010 - GENERAL PROVISIONS
	SECTION 16010 - GENERAL PROVISIONS
	I. The drawings show only the general location of conductors and the approximate location of fixtures, panels, outlets, switches, and other equipment.  They are understood to be subject to such revision as may be found necessary or desirable at the ti...
	II. Obtain from the Engineer in the field the location of such outlets or equipment not definitely located on the drawings.
	III. Examine and compare the electrical drawings and specifications with the drawings and specifications of other trades.  Report any discrepancies to the Engineer and obtain from him written instructions for changes necessary in the electrical work.
	IV. The drawings generally do not indicate the number of wires for the branch circuit wiring of fixtures and outlets or the actual circuiting.  Provide the correct wire size and quantity as required by the requirements of the NEC.
	I. UServiceU:
	A. The Owner will pay the Contractor an allowance for permitting and securing power from the power company including the installation of required transformers and power company cable.  The allowance does not include administration/coordination costs a...
	B. UPrimary Service CableU:
	Quantities shall not be measured separately for the primary buried service cable installation, but shall be included into the allowance for the power company.

	C. UElectric Meter:
	The Contractor shall furnish meter housing and 2” drop conduit with slip joint and shall be included as part of the Furnish and Install Electrical Distribution System bid item as identified on the bid schedule.
	D. UService EntranceU:

	II. UDistributionU:
	A. Quantities shall be measured on a lump sum basis for the electrical distribution system and shall be included as part of the Furnish and Install Electrical Distribution System bid item as identified on the bid schedule.
	B. Quantities shall not be measured separately for any wiring, wiring devices or supports but shall be included as part of the electrical installation.
	C. Quantities shall not be measured for feeder circuits, breaker panels or subdistribution panels but shall be included as part of the electrical installation.

	III. UEquipment and ControlU:
	IV. ULighting and ControlsU:
	URefer to Section 01300 - Submittals, for requirements.
	I. The electrical installation shall be in compliance with the latest requirements of the NEC, O.S.H.A. and the rules and regulations and requirements of the power company supplying power to the buildings.  Comply with ASHRAE 90-75A energy conservatio...
	II. The electrical installation and the Contractor shall comply fully with all city, county and state laws, ordinances and regulations applicable to electrical installations.
	III. Notify the Engineer of conflicts between these specifications, drawings, codes and ordinances.
	IV. All local fees and permits and services of inspection authorities shall be obtained and paid for by the Contractor.  The Contractor shall cooperate fully with local utility companies with respect to their services.  The Contractor shall include in...
	I. Coordinate with Division personnel the dates and times of installation.
	II. Certain materials will be provided by other trades.  Examine the Contract to ascertain these requirements.
	III. Carefully check space requirements with other trades to insure that all material can be installed in the spaces allotted thereto.
	IV. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades have the information necessary so that they may properly install all the necessary connections and equipment.  Identify all items to work...
	V. Due to the type of the installation, a fixed sequence of operation is required to properly install the complete systems.  Coordinate projects and schedule work with other trades in accordance with the construction sequence.
	I. If products and materials are specified or indicated on the drawings for a specific item or system, use those products or materials.  If products and materials are not listed in either of the above, use first class products and materials, subject t...
	II. All equipment capacities, etc., are listed for job site operating conditions.  All equipment sensitive to altitude is to be derated and method of derating shown on shop drawing.  Where operating conditions shown differ from the laboratory test con...
	III. All products and materials to be new, clean, free of defects and free of damage and corrosion, excluding temporary power and lighting.
	IV. UDelivery of Products and MaterialsU:
	V. UStorage of Products and MaterialsU:
	VI. UIdentificationU:
	Furnish a nameplate for each panel, feeder switch, etc.  Unless otherwise noted, use lamacoid or aluminum with a black enamel background with etched or engraved upper case letters, enclosed by natural aluminum border, or black and white laminated bake...

	I. Follow manufacturer's instructions for installing, connecting, and adjusting all equipment.  Provide one copy of such instructions to the Engineer before installing any equipment.  Provide a copy of such instructions at the equipment during any wor...
	II. Use mechanics skilled in their trade for all work.
	III. Keep all items protected before and after installation.  Cleanup all debris.
	IV. Perform all tests required by local authorities in addition to tests specified herein, such as life safety systems.
	V. Applicable equipment and materials are to be listed by Underwriters' Laboratories and manufactured in accordance with ASME, NEMA, ANSI or IEEE standards and as approved by local authorities having jurisdiction.
	VI. Before commencing work, examine all adjoining work on which this work is in any way dependent for perfect workmanship and report any condition which prevents performance of first class work.  Become thoroughly familiar with actual existing conditi...
	VII. Right of Way:  Lines which pitch to have the right-of-way over those which do not pitch.  For example:  steam, condensate, and plumbing drains normally have right-of-way.  Lines whose elevations cannot be changed to have right-of-way over lines w...
	VIII. Make offsets, transitions and changes in direction in conduits as required to maintain proper head room in pitch of sloping lines whether or not indicated on the drawings.
	IX. UMiscellaneous RepairU:
	A. The work shall be carefully laid out in advance to avoid damage to surrounding elements.  Where cutting, channeling, chasing or drilling is necessary for proper installation, the work shall be carefully done.  Any damage shall be repaired or replac...
	B. Slots, chases, openings and recesses through floors, walls, ceilings and roofs will be provided by the various trades in their respective materials.  The trade requiring them to properly locate such openings shall be responsible for any cutting and...
	C. The Contractor shall not do cutting, channeling, chasing, or drilling of unfinished masonry, structural steel, wood members, tile, etc., unless he first obtains permission from the Engineer.  If permission is granted, the Contractor shall perform t...
	D. Where conduits, outlet, junction, or pull boxes are mounted on a painted surface, or a surface to be painted, they shall be painted to match the surface unless otherwise specified.  Whenever support channels are cut, the bare metal shall be cold ga...

	X. Deliver to the Owner's representative all special tools needed for proper operation, adjustment and maintenance of equipment.


	SECTION 16050 - BASIC MATERIALS AND METHODS
	SECTION 16050 - BASIC MATERIALS AND METHODS
	I. Materials shall be new, first quality and approved by Underwriters' Laboratories, Inc. or National Electrical Manufacturers Association.
	II. Material damaged during course of installation shall be replaced and paid for by the Contractor.  Alternates must be approved by the Engineer.
	III. All materials and products will not be permitted to contain asbestos.
	I. URacewaysU:
	A. UGeneralU:
	1. Provide raceways for wiring systems.
	2. Where nonmetallic raceways are utilized, provide the proper sized grounding conductor within the raceway.
	3. A minimum size ½” raceway is to be used.

	B. UConcrete Encased RacewaysU:
	C. UNon-Encased RacewaysU:
	1. UThinwall ConduitU:
	2. URigid ConduitU:
	a. Rigid, heavywall, Schedule 40, PVC conduit, suitable for direct burial and Underwriters' Laboratories listed by UBorg WarnerU, UCarlonU, UEthylU, UKarloyU, UTriangleU or approved equal.  PVC may be utilized to exterior luminaries where ground wire ...
	b. Rigid, heavy wall galvanized steel conduit with double lockouts and bushings on conduits terminating at outlet boxes, cabinets, gutters, etc.

	3. UFlexible Electrical ConduitU:
	4. ULiquid-Tight Flexible Electrical ConduitU:
	a. Maximum length 6 feet, single strip, continuous, flexible interlocked double-wrapped steel galvanized inside and outside forming a smooth internal wiring channel, by UNational Electric Products, Triangle, Clifton ConduitU or approved equal.  Each s...
	b. UFittingsU:  Cast malleable iron body and gland nut, cadmium plated with one-piece brass grounding bushings which threads to interior of conduit.  Spiral molded vinyl sealing ring between gland nut and bushing and nylon insulated throat, by UGedney...


	D. UWiring ChannelU:
	E. USurface-mounted RacewaysU:
	1. USurface MetalU:
	a. Surface metal raceways shall be used to provide power services as shown on drawings.
	b. The electrical contractor shall provide and install all surface metal raceways and appropriate fittings to provide a safe and complete installation "wiremold", two-piece, surface metal raceway.
	c. The surface metal raceway and fittings shall be the G-3000 series as manufactured by UThe Wiremold CompanyU, West Hartford, CT or approved equal.
	d. The two piece surface metal raceway shall consist of a base section having ½" and ¾" trade size knockouts for electrical fittings.
	e. The base and cover sections shall be manufactured of cold rolled steel, and painted with ANSI 61 gray finish which is capable of being overpainted in the field.
	f. A full complement of fittings for the surface metal raceway shall be used including but not limited to elbows, (90(, internal and external), tees, couplings for joining raceway sections, wire clips for holding wires or cables in place, blank end fi...
	g. The surface metal raceway and fittings shall meet all requirements of the National Electrical Code Article 352A and shall be listed by Underwriters' Laboratories, Inc. in full compliance with their standard for surface metal raceways and fittings (...



	II. UBoxesU:
	A. UOutlet, Junction and Pull Boxes
	B. Provide pullboxes, Type "SC" surface mounted with screw covers exposed to outside.  Each pullbox shall have knockouts.  Each box shall be galvanized and U.S. labeled.
	C. Plug any open knockouts not utilized.
	D. UOutdoor and Wet Location BoxesU:

	III. UWire and CableU:
	A. UGeneralU:
	B. UConductorU:
	Electrical grade, annealed copper, tinned or rubber insulated, and fabricated in accordance with ASTM standards.  Minimum size number 12 for branch circuits; number 14 for control wiring.
	C. UStranding and Number of ConductorsU:
	1. Number 12 and number 10 solid.
	2. Cables larger than number 10, stranded in accordance with Class B, ASTM flexibility standards.
	3. Control wires stranded in accordance with Class B, ASTM flexibility standards.
	4. Cables, multi-conductor unless otherwise noted for low tension systems.

	D. UMC Cable:
	MC Type conductor may be used for internal use within the office area in accordance with NEC requirements.
	E. UInsulationU:
	1. Provide wire with a minimum insulating rating of 600 volts, except for wire used in low voltage (below 50 volts) control of signal systems use 300 volt minimum or 600 volt where permitted to be incorporated with other wiring systems.
	2. UJacketedU:
	a. UType THWU:  Thermoplastic insulation suitable for use in wet locations up to 75(C.  Use for lighting, outlet, and motor circuits and for panel and equipment feeders.
	b. UType USEU:  Two and three conductor Type RHW insulated with neoprene jacket suitable for operation in wet or dry locations at a maximum temperature of 75(C.  Underground service entrance cable for direct earth burial, duct, or aerial applications.
	c. UType TCU:  Control Wire, multiconductor THHN-THWN conductors rated for 90(C in dry locations and 75(C in wet locations.  Cables may be installed in open air, ducts, conduits, in tray and trough, and are suitable for direct burial.

	3. USingle ConductorU:
	a. UType THHNU:  Heat-resistant thermoplastic insulation, nylon jacket rated for 90(C operation.  Use for lighting branch circuit wiring installed and passing through the ballast channels of fluorescent fixtures, wiring in metal or wood roof decks in ...
	b. UType TFFN or TFNU:  Fixture wire with PVC insulation and nylon jacket, suitable for use on lighting fixtures and other applications where temperatures do not exceed 90(C.

	4. UAerial CableU:  Three conductor crosslinked polyethylene insulated cable with 30% EHS copper-clad steel messenger.
	5. Color-code wiring for control systems installed in conjunction with mechanical and/or miscellaneous equipment in accordance with the wiring diagrams furnished with the equipment.  Factor color code wire number 2 and smaller.  Wire number 1 and larg...

	F. UConnectorsU:
	1. Make connections, splices, taps and joints with solderless devices mechanically and electrically secure.  Protect exposed wires and connecting devices with electrical tape or insulation.
	2. Branch circuit wires (No. 10 and smaller):  Use any of the following types of terminals and connecting devices:
	a. Hand Applied:  Coiled tapered spring wound devices with a conducting corrosion-resistant coating over the spring steel and a plastic cover and skirt providing full insulation for splice and wired ends.  Screw connector on by hand.  Manufacturer:  "...
	b. Tool Applied:  Steel cap, with conduction and corrosion resistant metallic plating, open at both ends, fitted around the twisted ends of the wire and compressed or crimped by means of a special die designed for the purpose.  Specifically fitted pla...


	G. UElectrical TapeU:
	1. Specifically designed for use as insulating tape.
	2. Manufacturer:  UJohns-Manville, Minnesota MiningU or approved equal.

	H. ULubricantU:  Use lubricant only where the possibility of damage to conductors exists.  Use only a lubricant designed by the cable manufacturer and one which is inert to cable raceways.

	IV. USwitch and Wiring DevicesU:
	A. UWall SwitchesU:
	1. Provide specification grade, flush mounting, quiet-operating AC type, with toggle operator and heat-resistant plastic housing.  Silver alloy contact rated 20A at 277V and capable of full capacity on tungsten or fluorescent lamp load.  Design for si...
	2. Use single-pole, double-pole, 3-way, 4-way, pilot or keyed type, as indicated on drawings or required.
	3. Switches controlling lighting connected to the emergency power system shall be the illuminated toggle type--illuminated when the switch is in the off position.
	4. Switches controlling lighting by way of low voltage lighting control relays shall be 3-position, momentary-contact, center-off type to match the other switches.
	5. Manufacturers:  "1990 Series" (UArrow-HartU), "1220 Series" (UHubbellU), "5600 Series" (ULevitonU) or approved equal.  Color as selected by the Engineer.

	B. UGround Fault Circuit Interrupt (G.F.C.I.)U:
	C. UDuplex Convenience OutletsU:
	1. Unless otherwise noted, mount receptacle vertically with U-shaped ground position at bottom.
	2. Provide 3-pole NEMA and American National Standards Institute standard type, with bronze contacts that accept plug with 2 parallel blades and 1 grounding blade, heat-resistant plastic enclosure with nylon face, two grounding screws, break-off termi...
	3. Manufacturers:  "Catalog Number 5362" (UHubbellU), UArrow HartU, ULevitonU or approved equal.  Color as selected by the Engineer.

	D. UCover PlatesU:
	Screws to be of the same color and suitable for this application.
	When two or more switches or devices are shown in one location, mount under a common plate.

	E. UOutdoor LocationsU:
	1. Protect receptacles located outdoors or where indicated to be weatherproof by a GFI receptacle or circuit breaker.
	2. Protect exterior receptacles by a cast aluminum metal plate with a stainless steel spring-loaded, gasketed lift cover to remain locked in either open or closed.

	F. USwitch and Pilot LightU:  "Number 1261" (UHubbellU) switch with "Number 1375" (UHubbellU) or approved equal flush neon pilot light with red jewel.
	G. USmoke & Carbon Monoxide AlarmU:
	H. UBuried Detection TapeU:
	The electrical detection tape shall be a underground warning tape by UEmpire Level Manufacturer, Inc.U, available from Hamilton Associates, Inc., 800 W. Louisiana Ave, Denver, CO 80223, (303) 722-6882, or approved equal.  The tape shall consist of a f...

	V. UExit Signs:
	A. UExit/Emergency Combo:

	I. URaceway SystemUs
	A. Install capped bushings on conduits as soon as installed and remove only when wires are pulled.  Securely tie embedded raceway in place prior to embedment.  Conduits installed below or in floor slabs must extend a minimum of 6 inches above the fini...
	B. Above Grade - Defined as the area above finished grade for a building exterior and above top surface or any slabs (or other concrete work) on grade for a building interior.  Above-grade raceways to comply with the following:
	1. Install raceways concealed except at surface cabinets and for motor and equipment connection in electrical and mechanical rooms.  Install a minimum of 6 inches from flues, steam pipes, or other heated lines.  Provide flashing and counter-flashing f...
	2. Provide raceway expansion joints with necessary bonding conductor at building expansion joints and where required to compensate for raceway or building thermal expansion and contraction.  Terminate raceways 1¼  inches and larger with insulated bush...
	3. In all remaining areas where permitted by Code, Electric Metallic Tubing (EMT) may be used.
	4. Provide flexible metal conduit in sufficient lengths not exceeding 6 feet for the makeup of motor, transformer or equipment, and/or raceway connections where isolation of sound and vibration transmission is required.  For connections in locations e...
	5. Provide separate code-size ground conductor in all plastic conduits.
	6. Where conduits pass between levels provide seal fittings to maintain fire rating of level passing through.


	II. UOutlet, Junction and PullboxesU:
	A. Provide outlets, junction and pullboxes as indicated on the drawings and as required for the complete installation of the various electrical systems and to facilitate proper pulling of wires and cables.  J-boxes and pullboxes shall be sized per N.E...
	B. The exact location of outlets and equipment is governed by structural conditions and obstructions, or other equipment items.  When necessary, relocate outlets so that when fixtures or equipment are installed, they will be symmetrically located acco...
	C. Back to back outlets in the same wall, or through-wall type boxes not permitted.  Provide 12 inch (minimum) spacing for outlets shown on opposite sides of a common wall to minimize sound transmission.

	III. UWiring DevicesU:
	A. UPlatesU:
	1. Plates to be attached correctly and firmly without cracking.
	2. Blind plates to be located at all boxes that are to be abandoned.

	B. UMounting HeightsU:
	1. Convenience and Signal Outlets:  12” unless otherwise noted.
	2. Lighting Switches:  4 feet
	3. Disconnect Switches and Motor Controllers:  5 feet
	4. Exit Lights:  Wall-mounted 12” below ceiling to center of sign.
	5. Wall-mounted Fixtures:  7 feet 6 inches or over mirrors (as applicable) or 1 foot below ceilings lower than 8 feet.  Stairwell fixtures to be mounted 8 feet 6 inches above finished floor or 1 foot below ceiling.
	6. Mount switches vertically with the "on" position on top, unless noted or specified otherwise.
	7. Where switches are indicated to be installed near doors, corner walls, etc., mount same not less than 2 inches and not more than 12” from trim.  Verify exact location with the Engineer.
	8. Carefully coordinate the location of switches to insure locations at the strike side of doors.
	9. Furnish and install an engraved legend for each switch that controls motors, equipment systems, etc., not located within sight of the controlling switch.


	IV. UWire and CableU:
	A. Provide a complete system of conductors in raceway system.  Mount wiring through a specified raceway, regardless of voltage application.
	B. Drawings do not indicate size of branch circuit wiring.  For branch circuits whose length from panel to furthest outlet exceeds 150 feet for 120 volt circuits use number 10 or larger.
	C. Do not install wire in incomplete conduit runs or until after the concrete work and plastering is completed and moisture is swabbed from conduits.  Eliminate splices wherever possible.  Where necessary, splice in readily accessible pull, junction o...
	D. Provide cable supports for all vertical risers where required by code.
	E. Flashover or insulation value of joints to be equal to that of the conductor.  Provide Underwriters' Laboratories listed connectors rated at 600 volts for general use and 1,000 volts for use between ballasts and lamps or gaseous discharge fixtures.
	F. Use terminating fittings, connectors, etc., of a type suitable for the specific cable furnished.  Make bends in cable at termination prior to installing compression device.  Make fittings tight.  Recheck splices and termination and make mechanicall...
	G. Apply an anti-oxide inhibitor equivalent to "Penetrox" (UBurndayU), "Noalox" (UIdealU) or approved equal to aluminum terminations.
	H. Install wire in raceways and make up terminations in accordance with manufacturer's recommendations using special washers, nuts, etc., as required.  Use an accepted wire-pulling lubricant equivalent to "Yellow" (UIdealU) or approved equal for all w...
	I. Extend wire sizing for the entire length of a circuit unless otherwise noted.

	V. UGrounding
	A. Provide a separate grounding conductor, securely grounded on each end of the sections of plastic, fiber, or flexible raceways.
	B. Provide grounding type bushings for conduits that originate at the service panels and individually bond this raceway to the ground bus in the service panels.



	SECTION 16400 - SERVICE AND DISTRIBUTION
	SECTION 16400 - SERVICE AND DISTRIBUTION
	I. UPanelboardsU:  Comply with Underwriters' Laboratories Standards UL 50 and UL 67, Federal Standard W-P-115A, Amendment Number 2, and National Electrical Manufacturers' Association Standard PB-1.
	II. UCircuit BreakersU:  Comply with Underwriters' Laboratories Standard UL 489, Federal Standard W-C-375a, Amendment Number 4, and National Electrical Manufacturers' Association Standard AB-1.
	III. UGround Fault Circuit Interrupt (G.F.C.I.)U:  Underwriters' Laboratories Standards
	IV. Except as modified by governing codes and by this specification, comply with the applicable provisions and recommendations of the following:  Institute of Electrical and Electronics Engineering, National Electrical Manufacturers Association, Under...
	I. The Contractor shall coordinate with the power company to provide and install 225 amp underground service.
	II. Make service connections at service entrance as necessary.
	I. UService PanelU:
	A. Provide panelboard consisting of an assembly of branch circuit switching and protective devices mounted inside a dead front enclosure.  Provide the number and size of these branch circuit devices as required to serve the building.  The panel shall ...
	1. Amperage - 400 amps.
	2. Voltage - 120/240 volts.
	3. Phase - single.
	4. Blank spaces - 40.

	B. UPanelboardU:
	1. Rigid removable assembly of aluminum or copper bus bars and interchangeable bolted branch circuit devices.
	2. Bus bars drilled to permit branch circuit devices of all sizes and number of poles to be interchangeable and installed in any spare space of sufficient size, without disturbing adjacent units; without removing main bus or branch circuit connectors;...
	3. Arrange bus in sequence or distributed phasing so that multipole circuit breaker can replace any group of single circuit breakers of the same size.
	4. Provide ground bus in each lighting and appliance branch circuit panelboard.

	C. UEnclosureU:
	1. Code gauge steel box galvanized
	2. Provide a bolt-on connector inside box for service entrance conduit.
	3. Flush mounted in finished areas and where indicated.  Surface mount elsewhere.

	D. UFrontU:
	1. Heavy code gauge steel as required to maintain panel face flat.
	2. Locate main lugs properly at top or bottom, depending on where main feeder enters.

	E. UCircuit Breaker Branch Circuit DevicesU:
	1. Completely sealed enclosure; toggle type operating handle; trip ampere rating and ON/OFF indication clearly visible.
	2. Thermal-magnetic trip-free, trip-indicating, quick-make, quick-break, with inverse time delay characteristics.  Single-handle and common tripping multipole breakers.  Silver alloy contacts with auxiliary arc-quenching devices.
	3. Commercial grade plug-in or bolt-on type.

	F. Provide main breakers in panels in sections of multi-section panels and when 2 or more panels are served by a common conductor or overcurrent device.
	G. UGround Fault Interrupt (G.F.C.I.)U:

	I. UGroundingU:
	A. Connect grounding wire to building foundation reinforcement in accordance with NEC requirements.
	B. Ground service equipment, conduit systems, supports, cabinets, transformers, poles, fixtures, etc., and the grounding circuit conductors.
	C. Provide bonding jumpers and wire, grounding bushings, clamps, etc., as required for complete grounding.  Route ground conductors to provide the shortest and most direct path to the ground electrode system.  Provide ground connections with clean con...
	D. Provide a separate grounding conductor, securely grounded on each end of sections of plastic, fiber, or flexible raceways.  Route inside raceway.
	E. Provide grounding type bushings for feeder conduits which originate from the service switchboards and individually bond this raceway to the ground bus in the main switchboards.
	F. Connect the neutral bus in the main service switchboards to the ground bus by means of removable link.
	G. Provide grounding of conduits entering motor control starters and panelboards as specified elsewhere.

	II. UPanelboardsU:
	A. UInstallationU:
	1. Mount panel 4 feet to panel center but with maximum height of 6 feet 6 inches to handle of topmost switching device.
	2. Neatly arrange branch circuit wires and tie together in each gutter with UThomas & BettsU nylon "Ty-Raps," or approved equal at minimum intervals.
	3. Plug all knockouts removed and not utilized.

	B. UIndexing and Identification
	1. After installations are complete, provide and mount under sturdy transparent shield in the directory frame of each panel door, a neat, accurate and carefully typed directory properly identifying the lighting, receptacles, outlets, and equipment eac...
	2. Include on directory the panel identification, the cable and conduit size of panel feeder.




	SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	SECTION 16410 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS

	SECTION 16442 - PANELBOARDS
	SECTION 16442 – PANELBOARDS

	SECTION 16500 - LIGHTING FIXTURES
	SECTION 16500 - LIGHTING FIXTURES
	I. Provide lighting fixtures in accordance with the Contract.
	II. Fixtures to be complete with light bulbs as specified.
	I. UPlastic Lenses and DiffusersU:  Virgin methyl methacylate unless otherwise permitted.  Destaticize after cleaning.  Install and leave with no finger or dirt marks on the lense or diffuser.  Use white gloves if necessary.
	II. UParabolic Fixture CareU:  Parabolic fixtures to be installed with mylar cover over louvers.  Upon completion of work, remove mylar cover with white gloves and blow clean reflectors.
	III. UFinishU:  Porcelain or baked enamel finish matte white on interiors with minimum tested reflectance of 90 percent matte white finish or as specified in visible exterior.  Thoroughly clean base metal and bonderize after fabrication.
	IV. ULampsU:
	A. Provide a complete set of new lamps in each fixture.
	1. LED Lamps:  warm white, 1½” diameter.

	B. Manufacturers:  UGeneral ElectricU, UWestinghouseU, USylvaniaU or approved equal.

	V. ULED Fixtures:
	A. UMain Lighting (FF-1):
	Architectural LED lighting with metal basket style cover.  Lamar Lighting VGAL-48-M-30-PF or approved equal.
	B. UMechanical and IT Room Lighting (FF-4):U
	LED 120-277V Universal voltage with Battery Backup and square diffuser by Lamar Lighting or approved equal.
	C. UInterior High-Bay Lighting (HB-1):
	LED reflected ceiling fixtures, Metalux, MET-LHB, LED H-Bay, or approved equal

	D. UExterior Patio Recessed Lighting (RL-1):
	Round Recessed (Can Style) LED 120-277V universal voltage.  Lamar Lighting, CSL-13-2200-SW-30 or approved equal.
	E. UExterior Wall Packs (WP-1):

	120V, LED (20-40 watts), full cutoff wall pack.  Flat tempered glass lens with photocontrol.  Color – Bronze or approved equal.
	VI. Manufacture fixtures to the specifications described herein.  Manufacturer's catalog numbers are given to further describe the general appearance of the fixture.
	I. UFabricationU:
	II. UInstallationU:
	Install fixtures in mechanical areas after ductwork and piping installation.  Locate fixtures above floor, as shown, or at suitable locations within space on walls or ceilings.
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	SECTION 07200 - INSULATION
	I. UDeliveryU:
	II. UStorageU:
	I. UFibrous Insulation (Pre-Engineered Metal Building)U:
	II. UFibrous Insulation (Perimter Office Walls and Ceiling):
	Provide fibrous glass insulation batts complying with ASTM C 665, Type I, (unfaced), Type II, Class C, (Kraft faced), "Flexible Fibrous Glass Insulation", by Owens Corning, Johns Manville, Certainteed, or approved equal.  Thermal resistance shall be o...
	III. USound Insulation (Interior Office Walls):
	Provide stone wool insulation batts of “Safe N’ Sound” by Rockwool or approved equal.  Provide batt thicknesses to match wall sections where sound insulation is indicated.
	IV. UExtruded Polystyrene Insulation (Foundation Walls)U:
	A. UMaterial:
	B. UInstallationU:

	I. UVapor Retarder:
	A. Vapor retarder shall not be torn or damaged.  Any sections that have been damaged shall be removed from the jobsite.
	B. Vapor retarder shall be placed continuously on the interior side of the building.  The vapor barrier shall not be placed between the secondary steel and wall or roof panels but shall pass across the interior face of all secondary framing members. J...
	C. Strapping shall be placed in accordance with manufacturer’s recommendations to adequately support the vapor retarder and insulation.  Additional strapping may be required by the Project Manager if there are areas of unacceptable sagging of the vapo...
	D. Pentrations through the vapor retarder shall be adequately sealed using sealing tapes provided by the vapor retarder manufacturer.

	II. UFibrous/Sound InsulationU:
	A. Install insulation according to manufacturer’s specifications and UNAIMAU’s (20TUwww.naima.orgU20T) “Recommendations for Installing Fiber Glass Insulation in Metal Buildings”.
	B. Fit the insulation batts snugly between framing members per the manufacturer's specification.
	C. Maintain integrity of insulation over entire area to be insulated.
	D. Insulate small areas between closely spaced framing members.
	E. Carefully cut and fit insulation around pipes, conduits and other obstructions.
	F. Do not install insulation on top of or within 3 inches of recessed light fixtures, unless the fixtures are approved for such use.

	I. Remove adhesive splatters and smears.
	II. Remove and dispose of excess materials, litter, and debris; leaving work areas in a clean condition.






