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DIVISION 1- GENERAL REQUIREMENTS
SECTION 011000 - SUMMARY
PART 1 - GENERAL

1.01  SUMMARY OF WORK

A.  Project:  HYCC Sport Court Lighting Repair,  141 Bassett Lane, Hyannis, MA 02601 

B.  Owner:  Town of Barnstable, 367 Main Street, Hyannis, MA 02601
C.  The Work consists of the removal of existing (6) six light fixtures on existing (2) two wood poles, as required, and replacement with new light fixtures, removal of overhead wiring between  existing wood poles, straightening of existing wood poles, trenching around perimeter and installation of new underground conduit and branch wiring, installation of conduit and branch wiring to top of existing poles and connect new lighting as required.

1.  Owner-Furnished Items: None

2.  Work Under Other Contracts:  None

          3. Contractor-Furnished Items: All labor, materials, tools, and equipment to straighten existing(2) two poles, trench around existing basketball court and install conduit and new branch wiring, connect new wiring and conduit to poles.  CORI and SORI Reports on all personnel that will be on site are required.

Alternate #1: Remove and dispose of  the (2) two existing wood light support poles in 



basketball court area and replace with (2) two new 35 foot class 3 poles.

  Alternate #2: Replace Metal Halide Fixtures with equivalent LED Fixtures, to be approved by 
Owner.

1.02  WORK RESTRICTIONS

A.  Contractor's Use of Premises:  During construction, Contractor will have limited use of the site indicated.  Contractor's use of premises is limited only by Owner's right to perform work or employ other contractors on portions of Project.
1. Owner will occupy the site during construction.  Perform construction between the hours 7 AM to 3:30 PM, Monday thru Friday, (other than holidays and weekends), unless otherwise agreed to in advance by Owner.  Clean up work areas and return to a useable 
condition at the end of each work period.
2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to the staff, public and emergency vehicles at all times.  Do not use these areas for storage of materials. The Water Pollution Control Facility will be in full use.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site. Contractor is to meet all deliveries and not rely upon TOB staff to do this.
PART 2 – PRODUCTS (Not Applicable) 
PART 3 - EXECUTION (Not Applicable)
END OF SECTION 011000

SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.01 
RELATED DOCUMENTS 

A. 
All the Contract Documents and General Provisions of the Contract including, but not limited to General Conditions and Division 01 Specifications Sections, apply to work of this section.

1.02 
SUMMARY


A.
This Section includes administrative and procedural requirements for alternates. 

1.03 
DEFINITIONS

A. 
Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to the Base Bid amount if Owner decides to accept a corresponding change either in the amount of construction to be completed or in the products, materials, equipment, systems, or installation methods described in the Contract Documents. 


1.
The cost for each alternate is the net subtraction or addition to the Contract Sum to incorporate alternate into the work.  No other adjustments are made to the Contract Sum.

1.04 
PROCEDURES


A. 
Coordination:  Modify or adjust affected work as necessary to completely integrate work of the alternate into Project.


1.
Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate. 


B.
Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete description of negotiated modifications to alternates.


C.
Execute accepted alternates under the same conditions as other work of the Contract.  


D.
Schedule:  A Schedule of Alternates is included at the end of this Section.  Specifications Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate. 

PART 2 – PRODUCTS (NOT USED)

PART 3 – EXECUTION

3.01
SCHEDULE OF ALTERNATES


A.
Alternate No. 1 – Remove and dispose of  the (2) two existing wood light support poles in basketball court area and replace with (2) two new 35 foot class 3 poles.

B. 
Alternate No. 2 – Replace Metal Halide Fixtures with equivalent LED Fixtures, to be approved by Owner.
END OF SECTION     012300

SECTION 012900 - PRICE AND PAYMENT PROCEDURES
PART 1 - GENERAL

1.01  CONTRACT MODIFICATION PROCEDURES

A.  On Owner's approval of a proposal from Contractor on AIA Document G709, or similar form, Project Manager will issue a Change Order on AIA Document G701, or similar form, for all changes to the Contract Sum or the Contract Time.

B.  When Owner and Contractor disagree on the terms of a proposal, Project Manager may issue a Construction Change Directive on AIA Document G714, or similar form, instructing Contractor to proceed with the change, for subsequent inclusion in a Change Order.  Construction Change Directive will contain a description of the change and designate the method to be followed to determine changes to the Contract Sum or the Contract Time.

1.02  PAYMENT PROCEDURES

A.  Submit a Schedule of Values at least 10 days before the initial Application for Payment.  Break down the Contract Sum into at least one line item for each Specification Section in the Project Manual table of contents.  Coordinate the Schedule of Values with Contractor's Construction Schedule.

1.  Round amounts to nearest whole dollar; total shall equal the Contract Sum.

2. Provide separate line items in the Schedule of Values for initial cost of materials and for total installed value of that part of the Work.

B.  Submit 3 copies of each application for payment on Town of Barnstable standard form, according to the schedule established in Owner/Contractor Agreement.

1. Submit final Application for Payment after completion of Project closeout procedures.


a. Include consent of surety to final payment and insurance certificates.
PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 012900

SECTION 013100 – PROJECT MANAGEMENT AND COORDINATION
PART 1 – GENERAL

1.01
PROJECT MANAGEMENT AND COORDINATION

A. The contractor shall coordinate construction to ensure efficient and orderly installation of each part of the Work.

1.02
SUBMITTAL PROCEDURES

     A.  The contractor shall coordinate each submittal with fabrication, purchasing, testing, delivery, 
other submittals, and related activities that require sequential activity.

1. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing, including re-submittals.
2.  Submit three copies of each submittal.  Project Manager will return one copy.

B.  Place a permanent label or title block on each submittal for identification.  Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Architect.  Include the following information on the label:

Project name.

Date.

Name and address of Contractor.

Name and address of subcontractor or supplier.

Number and title of appropriate Specification Section.

C.  Identify deviations from the Contract Documents on submittals.

D.  Contractor's Construction Schedule Submittal Procedure:  Submit three copies of schedule within 10 days after date established for Commencement of the Work.

PART 2 - PRODUCTS

2.01
ACTION SUBMITTALS
A..  Product Data:  Mark each copy to show applicable products and options.  
B.  OSHA 10 Certification:  All workers to provide copies of their OSHA 10 certification cards to the Owner’s Project Manager prior to start of work.  OSHA 10 Certification is required of all workers and contractors on this project.
C. Bonds:  See front end for requirements.
2.02
INFORMATION SUBMITTALS

A.  Qualification Data:  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other information specified.
PART 3 – EXECUTION

END OF SECTION 013100

SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS
PART 1 - GENERAL

1.01
SECTION REQUIREMENTS

A.  Cost for temporary facilities connections shall be included in the Contract Sum.
B Use electric power from Owner's existing system without metering and without payment of use charges. Confirm location of connection with OPM. There is no water access at the site. Contractor responsible for providing any necessary water.
C.  Electrical Service:  Comply with NEMA, NECA, UL, and local standards and regulations for temporary electric service.  This contractor is responsible for having his electrician connect to the existing electric power at the site.  Connect at locations specified by the Town Electrician.
PART 2 -  PRODUCTS (not applicable)
PART 3 – EQUIPMENT (not applicable)
PART 4 - EXECUTION

4.01 TEMPORARY UTILITIES
Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water fixtures.  Comply with regulations and health codes for type, number, location, operation, and maintenance of fixtures and facilities.
4.02.  TEMPORARY SUPPORT FACILITIES

A.  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Collect waste daily and, when containers are full, legally dispose of waste off-site.  Comply with requirements of authorities having jurisdiction.

4.03  TEMPORARY SECURITY AND PROTECTION FACILITIES

A.  Provide temporary environmental protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.

4.04.  TERMINATION AND REMOVAL

A.  Remove temporary facilities and controls no later than Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

END OF SECTION 015000
SECTION 016000 – PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.01 General
1.02 Definitions

A.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.

B.  Product Substitutions:  Substitutions include changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor after award of the Contract.

1.  Submit three copies of each request for product substitution.

2.  Submit requests within 10 days after the Notice to Proceed.

3.  Do not submit unapproved substitutions on Shop Drawings or other submittals.

4.  Identify product to be replaced and show compliance with requirements for substitutions.  Include a detailed comparison of significant qualities of proposed substitution with those of the Work specified, a list of changes needed to other parts of the Work required to accommodate proposed substitution, and any proposed changes in the Contract Sum or the Contract Time should the substitution be accepted.

5.  Project Manager will review the proposed substitution and notify Contractor of its acceptance or rejection.
C.  Comparable Product Requests:

1.  Submit three copies of each request for comparable product.  Do not submit unapproved products on Shop Drawings or other submittals.

2.  Identify product to be replaced and show compliance with requirements for comparable product requests.  Include a detailed comparison of significant qualities of proposed substitution with those of the Work specified.

3.  Project Manager will review the proposed product and notify Contractor of its acceptance or rejection.

D.  Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft.  Comply with manufacturer's written instructions.


1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding 
of construction spaces.

2. Deliver products to Project site in manufacturer's original sealed container or packaging, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.

3. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

4. Store materials in a manner that will not endanger Project structure.

5. Store products that are subject to damage by the elements, under cover in a weather tight enclosure above ground, with ventilation adequate to prevent condensation.
E.  Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer’s disclaimers and limitations on product warranties do not relieve Contractor of obligations under requirements of the Contract Documents.

PART 2 - PRODUCTS

2.01
PRODUCT OPTIONS
    A.  Revise first paragraph below if any salvaged items or materials are used.

Provide products that comply with the Contract Documents, are undamaged, and are new at the time of installation.

1.  Provide products complete with accessories, trim, finish, and other devices and components needed for a complete installation and the intended use and effect.

2.  Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.

B.  Product Selection Procedures:

1.  Where Specifications name a single product or manufacturer, provide the item indicated that complies with requirements, or submit equal products under substitution requirements.
2.  Where Specifications include a list of names of products or manufacturers, provide one of the items indicated that complies with requirements.

3.  Where Specifications include a list of names of products or manufacturers, accompanied by the term "available products" or "available manufacturers," provide one of the named items that complies with requirements.  Comply with provisions for "comparable product requests" for consideration of an unnamed product.

4.  Where Specifications name a product as the "basis-of-design" and include a list of manufacturers, provide the named product.  Comply with provisions for "comparable product requests" for consideration of an unnamed product by the other named manufacturers. 
   C.
OR-EQUAL
1.  Where materials, equipment, apparatus, or other products are specified by Manufacturer, brand name, type or catalog number, such designation is to establish standards or performance, quality, type and style.

2.  If the General or Subcontractor wishes to use materials or equipment other than these specifically designated herein, as being equal to those so specifically designated, he shall submit the proposed substitution before purchasing and/or fabrication in accordance with the requirement of the General Conditions for approval.

3.  It is the responsibility of the Contractor to submit all back-up material and data needed to prove that the proposed product is an “or-equal”.  The Project Manager will not review an alternative product without proper documentation.  Alternative products and assemblies will be rejected immediately without proper documentation.

4.  The schedule of the project is not subject to the availability of products submitted as “or approved equal” or the review needed to certify an “or approved equal” product.D.  
D.  Unless otherwise indicated, Owner will select color, pattern, and texture of each product from manufacturer's full range of options that includes both standard and premium items.

PART 2 - EXECUTION (Not Applicable)

END OF SECTION 016000

SECTION 017300 - EXECUTION 
PART 1 - GENERAL

1.01
EXAMINATION AND PREPARATION

A.  Examine substrates and conditions for compliance with manufacturer's written requirements including, but not limited to, surfaces that are sound, level, plumb, smooth, clean, and free of deleterious substances; substrates within installation tolerances; and application conditions within environmental limits.  Proceed with installation only after unsatisfactory conditions have been corrected.

B.  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to existing drawings.

C.  Take field measurements as required to fit the Work properly.  Where fabricated products are to be fitted to other construction, verify dimensions by field measurement before fabrication and, when possible, allow for fitting and trimming during installation.

1.02
CUTTING AND PATCHING

A.  Do not cut structural members without prior written approval of Town Architect.

B.  Retain first paragraph below if Owner continues to occupy other portions of an existing facility.

Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.

C.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation requirements specified.
1.03
INSTALLATION

A.  Comply with manufacturer's written instructions for installation.  Anchor each product securely in place, accurately located and aligned with other portions of the Work.  Clean exposed surfaces and protect from damage.

1.04
FINAL CLEANING

A.  Complete the following cleaning operations before requesting inspection for certification of Substantial Completion:

1.  Remove labels that are not permanent.

2. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign substances.
END OF SECTION 017300
SECTION 017700 – CLOSEOUT PROCEDURES 
PART 1 - GENERAL
1.01
CLOSEOUT PROCEDURES

A.  Substantial Completion:  Before requesting Substantial Completion inspection, complete the following:

1.  Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.

2.  Submit specific warranties, maintenance service agreements, and similar documents.

3.  Complete final cleaning requirements, including touchup painting.

B.  Submit a written request for inspection for Substantial Completion.  On receipt of request, Project Manager will proceed with inspection or advise Contractor of unfulfilled requirements.  Project Manager will prepare the Certificate of Substantial Completion after inspection or will advise Contractor of items that must be completed or corrected before certificate will be issued.

C.  Request inspection for Final Completion, once the following are complete:

1.  Submit a copy of Substantial Completion inspection list stating that each item has been completed or otherwise resolved for acceptance.

2.  Instruct Owner's personnel in operation, adjustment, and maintenance of products and systems.

D.  Request re-inspection when the Work identified in previous inspections as incomplete is completed or corrected.

E.  Submit a written request for final inspection for acceptance.  On receipt of request, Project Manager will proceed with inspection or advise Contractor of unfulfilled requirements.  Project Manager will prepare final Certificate for Payment after inspection or will advise Contractor of items that must be completed or corrected before certificate will be issued.

END OF SECTION   017700
SECTION 260000      ELECTRICAL
PART 1 - GENERAL
1.01
RELATED DOCUMENTS
All the Contract Documents and General Provisions of the Contract including, but not limited to General Conditions and Division 01 Specifications Sections, apply to work of this section.
1.02
SCOPE
A. Provide all labor, materials, tools, and equipment to straighten existing (2) two poles, trench around  existing basketball court and install conduit, connect new wiring to poles. Provide & install light fixtures on poles.  The work shall consist of, but shall not necessarily be limited to the following:

1.  Removal of existing fixtures & Installation of owner approved new Lighting systems.


2.  All branch circuit wiring systems, including wiring devices, plates, etc.

3.  All testing of equipment installed.


4.  Any other item of work hereinafter specified or indicated on electrical drawings.


5. Drilling, coring, and cutting of holes (where the largest dimension thereof does not exceed 12 inches) for electrical conduit systems, and equipment.


6. Systems Identification.

7. Coordination Drawings.


8. Alternates affecting this Section.


9. Demolition, as required.

1.03
PROJECT CONDITIONS
A.  Temporary Support Facilities:  Furnish and install all temporary lifts, hoists, staging, scaffolding, rigging, labor and materials, and temporary support to perform all operations in connection with the installation of this Work.  Remove all temporary support facilities when no longer required.

1.04
DEFINITIONS
Most terms used within the documents are industry standard.  Certain words or phrases shall be understood to have specific meanings as follows:
A.  Provide:  Furnish and install completely connected up and in operable condition.

B.  Furnish:  Purchase and deliver to a specific location within the building or site.

C. Install:  With respect to equipment furnished by others, install means to receive, unpack, move 
into position, mount and connect, including removal of packaging materials.

D. Conduit:  Raceways of the metallic or PVC type which are not flexible.  Specific types as specified.
E. Connect:  To wire up, including all branch circuitry, control and disconnection devices so item is 
complete and ready for operation.

1.05
RELATED WORK
The following related work is to be performed under designated sections.
A. Section 265668 - Exterior Athletic Lighting. 

B. Section 311000 - Earthwork
1.06
CONTRACT COST BREAKDOWN

A. Submit a breakdown of contract price to aid Owner's Project Manager in determining value of work installed as job progresses.

1.07
INSPECTION OF SITE

A. Electrical bidders will be permitted to inspect site.  Failure to inspect existing conditions or to fully understand work which is required shall not excuse Electrical Contractor from his obligations to supply and install work in accordance with specifications and the drawings and under all site conditions as they exist.
1.08
CONTRACTOR'S REPRESENTATIVE

A. Retain a competent representative on the project.

1.09
COOPERATION

A. Work shall be carried on under usual construction conditions, in conjunction with other 
contractors work.  Cooperate with other contractors, coordinate work and proceed in a manner 
as not to delay progress.
B. Before proceeding, examine all construction drawings and consult other contractors to 
coordinate installation and avoid interference.

C. In case of dispute, the Owner's Project Manager will render a decision in accordance with General and Supplementary General Conditions.

1.10
CODES, ORDINANCES, AND PERMITS

A. Codes and Ordinances:

1. All material and work provided shall be in accordance with all applicable codes  including        the following codes and standards as most recently amended.


a. Commonwealth of Massachusetts Building Code


b. Massachusetts Electric Code, 2011 Edition


c. State Department of Public Safety


d. NFPA 101 "Life Safety Code"


e. NFPA Standards


f. Standards of the Underwriters Laboratories (UL)


g. Occupational Safety and Health Act (OSHA)


h. Energy Conservation Code


i. Town of Barnstable
B. Where contract documents indicate more stringent requirements than codes, the contract documents shall take precedence.

C. Permits:  Be responsible for filing documents, and securing of inspection and approvals. Pay all 
permit fees.  Refer to INSTRUCTIONS TO BIDDERS.

1.11
SUBMITTALS

A. Refer to Supplementary General Conditions for information relative to submission of shop 
drawings.  Three (3) copies are required.  No equipment shall be installed prior to approval, 
except 
at Contractor's own risk.

B. Notwithstanding any restrictions upon contractor proposed substitutions, should apparatus or 
materials be permitted by Architect to be substituted for those specified for good cause, and 
such substitution necessitates changes in or additional connections, piping, supports, or 
construction, same shall be provided.  Assume cost and entire responsibility thereof.
C. Submit the following samples:

1. Other items as may be requested.


   2. Refer to Section 013000 – Submittal Procedures.
D. Required Submittals


   1. Light Fixture: Manufacturer's product and installation information.

   2. Light Poles: Manufacturer's product and installation information.


   3. Electrical & Conduit: Manufacturer's product and installation information.

          4. Light Illuminance: Lighting analysis verifying compliance of fixture to specified 
    
requirements.
1.13
GUARANTEE

A. Keep work in repair without expense to Owner as far as concerns defects in workmanship or 
materials for a period of not less than one year from date of substantial completion.

1.14
ELECTRICAL CHARACTERISTICS 

B. Power Factor:  All equipment provided rated greater than 1,000 watts and lighting equipment 
greater than 15 watts with an inductive reactance load component shall have a power factor of 
not less than 90% under rated load conditions.

1.15
TEMPORARY ELECTRICAL SUPPORT FACILITIES

A. Provide own field office and/or storage facilities which shall be located as directed by the 
Architect. Provide all tools, equipment, ladders, and temporary construction required for 
execution of the work.

B. All scaffolding, ladders, and other temporary construction shall be rigidly built in accordance with all local and state requirements, and shall be removed upon completion.

1.16
INSPECTIONS AND TESTS

A. Inspection:  If inspection of materials installed shows defects, such defective work, materials,  
and/or equipment shall be replaced and inspection and tests repeated.

B. Tests:  Make reasonable tests and prove integrity of work and leave electrical installation in 
correct adjustment and ready to operate.  All panels shall have phases balanced as near as 
practical. A consistent phase orientation shall be adhered to at all terminations.

1.17
RECORD DRAWINGS

A. Provide two (2) sets of black or blue line on white drawings to maintain and submit record 
drawings, one set shall be maintained at site and which shall be accurate, clear, and complete 
showing actual location of all equipment as installed.  Record drawings shall be updated at 
least monthly.  These drawings shall be available to Owner's Project Manager's field 
representative.

B. Any addenda sketches and supplementary drawings issued during course of construction shall 
be attached to drawings.

C. At completion, submit an accurate checked set of drawings.

1.18
ALTERNATES

A. Refer to Section 012300 for Alternates affecting this section.

B. Include in your bid a separate price for amounts to be added or deducted from base bid amount 
for the following areas of Electrical work.
1. Alternate No. 1 – Remove and dispose of  the (2) two existing wood light support poles in 
basketball court area and replace with (2) two new 35 foot class 3 poles.
2. Alternate No. 2 – Replace Metal Halide Fixtures with equivalent LED Fixtures, to be 
approved by Owner.
1.19
PHASING, DEMOLITION AND MAINTAINING EXISTING SERVICES

A. During the execution of the work, required relocation, rerouting, etc., of existing equipment and 
systems in the existing areas where new work is to be installed or new connections are 
scheduled to be made, shall be performed by the Electrical Contractor, as required by job 
conditions and as determined by the Owner's Project Manager in the field, to facilitate the 
installation of the new system, while demolition, relocation work or new tie-ins will be performed.  
Outages required for construction purposes shall be scheduled for the shortest practical periods 
of time, in coordination with the Owner’s designated representative, for specified, mutually 
agreeable periods of time, after each of which the interruption shall cease and the service shall 
be restored.  This procedure shall be repeated to suit the Owner’s working schedule, as many 
times as required until all work is complete.  Any outages of service shall be approved by the 
Owner, prior to commencing the work.  No outages or shutdowns of service shall occur without 
the written authorization of the Owner prior to commencing the work. Give notice of any 
scheduled shutdowns, a minimum of (2) weeks in advance.  

B. Prior to any deactivation and relocation or demolition work, consult the drawings and arrange a 
conference with the Architect and the Owner’s representative in the field to inspect each of the 
items to be deactivated, removed or relocated.  Care shall be taken to protect all equipment 
designated to be relocated and reused or to remain in operation and be integrated with the new 
systems.

C. All deactivation, relocation and temporary tie-ins of electrical systems and equipment shall be 
provided by the Electrical Contractor.  All demolition and removal of electrical systems and 
equipment designated to be demolished shall be by the Electrical Contractor.  Stack all 
demolished electrical materials except hazardous materials (PCB lighting ballasts, fluorescent 
lamps, etc.) nearby for removal by the General Contractor.  All hazardous electrical materials 
shall be stacked as directed by General Contractor and shall be legally disposed at the end of 
every workday, by the General Contractor.
D. The Owner reserves the right to inspect the material scheduled for removal and salvage any 
items he deems usable as spare parts.

PART 2 - PRODUCTS

2.01
GENERAL

A. For purpose of establishing a standard of quality and not for purpose of limiting competition, the 
basis of this Specification is upon specified models and types of equipment and materials, as 
manufactured by specified manufacturers.

B. In all cases, standard cataloged materials and systems have been selected.  Materials such as 
lighting fixtures specially manufactured for this particular project and not part of a 
manufacturers' standard product line will not be acceptable.  In the case of systems, the system 
components shall be from a single source regularly engaged in supplying such systems.  A 
proposed system made up of a collection of various manufacturers' products will be 
unacceptable.

C. Where Specifications list manufacturers' names and/or "as approved" or "Equal approved by 
Owner", other manufacturers' equipment will be considered if equipment meets Specification 
requirements and has all features of the specified items as are considered essential by 
Owner.
D. All material shall be new and shall be UL listed.

2.02
RACEWAYS AND FITTINGS

A. Raceways ‑ General:
 1.  No raceway shall be used smaller than 1-1/4" diameter and shall have no more than four (4) 90o bends in any one run, and where necessary, pull boxes shall be provided.  Only rigid metal conduit or intermediate metal conduit is allowed for slab work.  Cable systems, if allowed to be used by other sections of this specification, shall not be used exposed or in slabs, whether listed by "UL" for such use or not.

   2.  Liquid tight flexible metal conduit shall be used for the above connections which are located in moist conditions. All flexible connections shall included a grounding conductor.
3. Rigid non‑metallic conduit shall be used for underground electric and telephone services 
outside the foundation wall and shall be polyvinyl chloride (PVC) schedule 40, 90ºC. 

4. PVC Schedule 40 may also be used for below slab feeders and circuits within building 
confines.  Below slab rigid non‑metallic conduits do not require concrete encasement.  
Rigid non‑metallic conduits may also be used for exterior feeders and branch circuits.  

5. PVC coated rigid metal conduit shall be used where indicated and conform to the following:



a. Prior to application of the PVC coatings, all conduit shall conform to Federal 


Specification WW-C-581 E, ANSI Standard C80.1, UL Standard #6 and 


shall be hot dip galvanized.



b. The PVC exterior coating shall have a nominal thickness of 40 mils and shall 


be applied using a fluidized bed process.



c. Interior conduit, interior fitting surfaces and all threads shall all be protected by 

a two-part 2 mil urethane coating.



d. Interior and exterior coatings on conduit shall have sufficient flexibility to 


permit field bending without damage.
7. Acceptable manufacturers, or approved equals:  


a. Wheatland Tube Company

b. Allied Tube

c. Western Tube & Conduit

d. Carlon


e. Perma-Cote Supreme
8. Fittings:


a. Provide insulated bushings on all raceways 1 inch diameter or larger.


b. Manufacturer's standard fittings shall be used for raceway supports.

c. Expansion Fittings: Expansion fittings shall be used where structural and 


concrete expansion joints occur and shall include a ground strap.

d. Cable supports in vertical raceways shall be of the split wedge type.  Armored 


cable supports for vertical runs to be of wire mesh basket design.


e. Couplings, elbows and other fittings used with rigid nonmetallic conduit shall 


be of the solvent cemented type to secure a waterproof installation.

f. Couplings for rigid metal conduit shall be threaded type.


g. Couplings, elbows and other fittings used in rigid nonmetallic raceways shall 


be of the solvent cemented type to secure a waterproof installation.

h. Acceptable manufacturers, or approved equal:


1. O.Z.



2. Crouse Hinds


3. Appleton



4. Hubbell


5. Thomas & Betts

5. Pull and Junction Boxes:

A. Pull and Junction Boxes:  Where indicated on plans, and where necessary to 



terminate, tap off, or redirect multiple raceway runs or to facilitate conductor 


installation, furnish, and install appropriately designed boxes.  Boxes shall be 


fabricated from code gauge steel assembled with corrosion resistant machine 


screws.  Box size shall be as required by Code.


B. Boxes in moist or wet areas shall be galvanized type.  Boxes larger than 4‑11/16 


inches square shall have hinged covers.  Boxes larger than 12 inches in one 


dimension will be allowed to have screw fastened covers, if a hinged cover would 

not be capable of being opened a full 90 degrees due to installation location.



Acceptable Manufacturers, or approved equal:



a. Brasch




b. Hoffman




c. Keystone




d. Lee Products Co.




e. McKinstry Inc.




f. Eldon Inc.

2.03
CONDUCTORS

A. All conductors shall be a minimum size of #6 AWG except for control wiring. For all exterior lighting circuits, and also where distance from panel board to first outlet exceeds 100’ for 120 volts, #6 AWG shall be minimum size wire allowed.  All feeder and branch circuit conductors shall be color coded as follows:


1. 208Y/120V
Phase A
Black


2. 208Y/120V
Phase B
Red


3. 208Y/120V
Phase C
Blue


4. Grounded Conductor:
120/208
White

5. Equipment Ground:
120/208
Green





6. Isolated Ground:

120/208
Green with Orange Trace
B. All conductors not installed in accordance with color scheme shall be replaced.  All conductors 
larger than #6 AWG must be identified with colored tape. Colored tape shall be applied for a 
distance of 6 inches along the wires and cables, or along their entire extensions beyond 
raceway ends, whichever is less.
C. Connections throughout the entire job shall be made with solderless type devices.

1. For #10 AWG and smaller:  spring type.

2. For #6 AWG and larger:  circumferential compression type.

3.Acceptable manufacturers, or approved equal:


a. 3M "Scotchlock"


b. IDEAL "Wingnut"


c. BURNDY


d. MAC

4. Any splices made up in ground mounted pull boxes shall be resin cast waterproof type or 
waterproof pressure type, as manufactured by King Technology, St. Louis, MO.

D. Conductors shall be copper, soft drawn, and annealed of 98% conductivity.  Conductors larger 
than #10 AWG shall be stranded; #10 AWG and smaller shall be solid.  Conductors shall be 
insulated for 600 volts and be of following types:

1. All conductors shall have heat/moisture resistant thermoplastic insulation type 
THHN/THWN (75oC) except as follows:


a. In sizes #1 AWG and larger:  Crosslinked polyethylene insulation type XHHW 


(75oC ‑ 90oC) may be used.


b. Fixture whips #16AWG type "SF".

E. Stranded conductors for all wiring systems except fire alarm will be allowed if installed and 
terminated as specified under Execution Section.

F. Mineral‑Insulated Metal‑Sheathed Fire‑Resistive Cables (Type MI) ‑ Cables shall consist of a 
factory assembly of one or more solid copper conductors insulated with highly‑compressed 
magnesium oxide and enclosed in a seamless, liquid‑and‑gas‑tight continuous copper sheath.  
Cables shall be rated for 600 volts and less.  Cables shall comply with Article 332 of the 
National Electrical Code.  Cables shall be classified by Underwriters Laboratories, Inc. as 
having a 2‑hour fire resistive rating.  Cable terminations shall be made with UL listed 
mineral‑insulated cable fittings.  Approved Manufacturer ‑ Pyrotenax USA, Inc., or equal.

G. Type MC Cable may be used for branch circuits and fire alarm system where run concealed and not subject to physical damage. All MC cable used shall contain a full size insulated ground conductor. All conductors shall be copper. Armor to be galvanized steel and shall be UL listed for 2-hour fire wall penetration equal to AFC Cable Systems of New Bedford, MA. Aluminum armor is not acceptable.  Fire alarm control cable shall have red armor.

H. Wiring  Materials, except MI cable, Acceptable manufacturers, or approved equal:

1. AFC Cable Systems

2. Alliance Cable

3. American Wire & Cable

4. Cerro

5. Cornish

6. Cresent

7. General Cable

8. Okonite

2.04
ACCESS PANELS 
A. Provide access panels for access to concealed junction boxes and to other concealed parts of 

system that require accessibility for operation and maintenance.  In general, electrical work 

shall be laid out so access panels are not required.  
B. Access panels shall be located in a workmanlike manner and positioned so that junction can be 
easily reached and size shall be sufficient for purpose (minimum size 12" x 12").  

C. Access panels shall be prime painted and equipped with screwdriver operated cam locks. 

D. Acceptable manufacturers, or approved equal:

1. Inland Steel Products Company ‑ Milcor

2. Miami Carey

3. Walsh‑Hannon‑Gladwin, Inc. ‑ Way Locator

E. Furnish access panel shop drawings.

2.05
WIRING DEVICES

A.  Cover plates:  use existing
B. Provide exterior outlets with lockable covers at all exterior outlet locations, if necessary. Provide Hubbell Cat #5752-0 weatherproof locking covers.  Provide ground fault interrupter type receptacles within 6’ of water and as indicated on drawings.

2.06
ELECTRICAL POWER EQUIPMENT

A. Fuses and circuit breakers:

1. Use existing.
2.07
ELECTRICAL SYSTEM CONTROLS AND INSTRUMENTS

A. Use existing system.
2.08
GROUNDING SYSTEM

A. All equipment and systems shall be grounded.  Refer especially to NEC Section 250 Requiring 
Connections to Building Steel, Foundation, Water Service, and Interior Piping.  
B. The grounded conductor shall be supplemented by an equipment grounding system.

C. The equipment grounding system shall be installed so all conductive items in close proximity to 
electrical circuits operate continuously at ground potential and provide a low impedance path for 
ground fault currents.

D. Grounding conductors shall be so installed as to permit shortest and most direct path to ground.

E. Maximum measured resistance to ground of 5.0 ohms shall not be exceeded.  Ground separately 
derived systems (dry type transformers) in accordance with Article 250‑26 by grounding neutral 
to transformer ground lug and providing insulated grounding electrode conductor to nearest 
effectively grounded building steel or, if unavailable, to nearest available effectively grounded 
metal water pipe.

F. Equipment grounding conductors and straps shall be sized in compliance with Code Table 250.

G. Grounding conductors shall be insulated with green color.  Grounding conductors for use on 
isolated ground receptacles shall be green with trace color to differentiate between normal 
ground conductors.

H. Branch circuits shall consist of phase and grounded conductor installed in common metallic 
raceway.  All circuits shall have a separate insulated grounding conductor installed.  Any flexible 
cable system or non‑metallic raceway system shall have an insulated grounding conductor.  
Any cable system for use on isolated ground circuits shall have both an isolated ground 
conductor as well as an equipment ground conductor, both of which shall be insulated.

I. Each electrical expansion fitting shall be furnished with a bonding jumper.  Provide grounding 
bushings and ground connections for all raceways terminating below equipment where there is 
no metal‑to‑metal continuity.

J. Continuity between all metallic and non‑metallic raceway systems and equipment shall be 
maintained.

K. Outdoor lighting fixtures shall be grounded and bonded in common with building system via a 
separate grounding conductor.

2.09
WIREWAYS


Wireway:

A. This specification covers nema type 1 wireway used to house ad protect wiring.  The 
wireway system shall consist of wireway and appropriate fittings to complete the 
installation.

B. The wireway and all system components must be UL Listed in full compliance with their standard UL870, “electrical wireways, auxiliary gutters and associated fittings”.  It shall be manufactured from 16-gauge cold rolled steel, finished in ASA 61 gray powder coat paint.  All sizes larger than 6” x 6” shall be manufactured from 14-gauge cold rolled steel, finished in ASA 61 gray powder coat paint.  A factory installed divider shall be available to separate power and low voltage wiring housed in the same wireway sections.

C. A full compliment of fittings for the raceway shall be available including, but not limited to, 
45( and 90( flat, vertical inside ad outside elbows, tee and cross fittings, couplings for 
joining sections of wireway, reducers, hangers, end blanks, a field installed divider and 
all other components necessary to make the system workable.  The fittings shall have 
an ASA 61 gray powder coat paint finish to match the wireway.

D. All wireway systems shall be mechanically continuous and connected to all electrical boxes 
and cabinets, in accordance with manufacturer’s installation sheets.

E. All connections shall be checked to make sure they are correctly tightened and to insure 
that all wireway shall be electrically continuous and bonded in accordance with the 
national electric code for proper grounding.

F. All wireway systems shall be installed complete.  Work shall include fastening all wireway 
and appropriate fittings to install a complete wireway.
2.10
SEALS

A. Water Tight Seals


1. Conduits entering from the exterior or below grade shall have water tight fittings on 


the outside and on the inside of the conduit.


2. Fittings on the outside of the conduit shall be O-Z Gedney type FSK or approved 
equal.  Provide type WSK if penetration is within two feet of the high water table.  
Provide grounding attachment.

3. Fittings on the inside of the conduit shall be O-Z Gedney type CSBI or approved 
equal.  Provide type CSBG if penetration is within two feet of the high water 
table.  Provide a blank fitting to seal spare or empty conduits.

4. O-Z Gedney type CSM fitting may be used when sealing within a sleeve or cored 
hole.
5. Submit on seals to be used.
B. Environmental Seals

1. Provide seals on raceways exposed to widely different temperatures, as in refrigerating or 
cold storage areas.  Install seal to prevent circulation of air from warmer to colder 
sections through the raceway.



PART 3 - EXECUTION

3.01
WORK COORDINATION AND JOB OPERATIONS

A. Equipment shall not be installed in congested and possible problem areas without first 
coordinating installation of same with other trades.

B. Obtain from other trades information relative to electrical work which he, the Electrical 
Contractor, is to execute in conjunction with installation of other trades' equipment.

3.02
PLANS AND SPECIFICATIONS

A. Plans:

1. Drawings showing layout of electrical systems indicate approximate location of raceways, 
and apparatus.  Runs of feeders and branch circuits are schematic and are not 
intended to show exact routing.  Final determination as to routing shall be governed by 
structural conditions and as indicated on the approved coordination drawings.

B. Specifications:

1. Specifications supplement drawings and provide specifics pertaining to methods and 
material to be used.

3.03
IDENTIFICATION
A. Use existing. Spare circuits shall be penciled.
B. All conductors in boxes larger than standard outlet boxes, in all wireways, trench headers, etc. shall be grouped logically and be identified.

C. Grounding conductors and neutrals shall be labeled in panels, wireways, etc. as to circuits associated with.

3.04
PROTECTION AND CLEANUP


A. Protection:

1. Materials and equipment shall be suitably stored and protected from weather.

2. During progress of work, pipe and equipment openings shall be temporarily closed so as to 
prevent obstruction and damage.

3. Be responsible for maintenance and protection of material and equipment until final 
acceptance.


B. Cleanup:

1. Keep job site free from accumulation of waste material and rubbish.  Remove all rubbish, 
construction equipment, and surplus materials from site and leave premises in a clean 
condition at the end of every day.

3.05
SAFETY PRECAUTIONS

A. Provide proper guards, signage, and other necessary construction required for prevention of 
accidents and to insure safety of life and property.  Remove any temporary safety precautions 
at completion.

3.06
WORKMANSHIP AND INSTALLATION METHODS

A. Work shall be installed in first‑class manner consistent with best current trade practices.  
Equipment shall be securely installed plumb and/or level. 

B. Supports:

1. Support work in accordance with best industry practice and by use of standard fittings.

C. Fastenings:

1. Fasten electric work to pole structure in accordance with the best industry practice.

D. General Raceway Installation:

1. Install the various types of raceways in permitted locations as previously specified. 

2. Raceways shall be properly aligned, grouped, and supported in accordance with code.  
Exposed raceways shall be installed at right angles to or parallel with structural 
members.  Concealed raceways may take most direct route between outlets.

3. Raceways run on trapeze hangers shall be secured to the trapeze.

4. Where raceways terminate below equipment and there is no direct metal to metal 
continuity, provide grounding bushings on raceways and interconnect with equipment 
grounding conductor.

5. All empty raceways shall be provided with a pull wire.

6. All raceway sleeves, stub‑ups, or stub‑outs, where not connected to a box or cabinet, shall 
be terminated with a bushing.

7. All raceway joints shall be made up tight and no running threads will be permitted.

8. Where raceways are cut, the inside edge shall be reamed smooth to prevent injury to 
conductors.

9. Raceways shall be installed in such a manner as to prevent collection of trapped 
condensates, and all runs shall be arranged to drain.

10. Where two alternate wiring methods interconnect such as EMT to flexible metal conduit, 
an outlet box shall be provided.

11. Each exterior raceway or assembly in a ductbank shall be provided with continuous 
warning tape installed 12 inches above raceway or ductbank.

12. Underground rigid non‑metallic raceways where allowed and run as a ductbank encased 
in concrete shall be installed with plastic spacers to ensure a separation of 3 inches 
between raceways.  Top of ductbanks shall be 30 inches below grade, unless otherwise 
detailed.

13. Raceways used for transformer connections shall be flexible type and shall contain a 
grounding conductor.

E. Conductor Installation:

1. No conductors shall be pulled into individual raceways until such raceway system is 
complete and free of debris.  No harmful lubricants shall be used to ease pulling.

2. All conductors shall be wired so that grounded conductor is unbroken; switches in all cases 
being connected in ungrounded conductor.

3. Connections throughout the entire job shall be made with solderless type devices of 
approved design satisfactory to Inspector of Wires.

4. All taps and splices shall be insulated equal to that of conductor insulation.

5. All conductors of each feeder in pull boxes etc. shall be grouped, tied together, supported, 
and identified.

6. All conductors in panelboards and other wiring enclosures shall be neatly formed and 
grouped.

7. Provide support for conductors in vertical raceways in accordance with Article 300‑19.

8. Strip insulation from conductors with approved tools and only of sufficient length for proper 
termination.  Cutting of conductor stranding is unacceptable.

9. Grounding conductors are to be identified as to associated power circuits.

F. Type MC Cable Installation:

1. Where cable is permitted under the products section, the installation of same shall be done 
in accordance with code and the following: 


a. Cable shall be supported in accordance with code.  Tie wire is not an 



acceptable means of support.  Horizontally run cable supports such as 


Caddy WMX‑6, and clamps on vertical runs such as Caddy CJ6 shall be 


used. Where cables are supported by the structure and only need 


securing in place, then ty‑raps will also be acceptable.  Ty‑raps are not 


acceptable as a means of support.  All fittings, hangers, and clamps 


for support and termination of cables shall be of types specifically 



designed for use with cable, i.e., romex connectors not acceptable.


b. Armor of cable shall be removed with rotary cutter device equal to roto‑split by 

Seatek Co., not with hacksaw.


c. Use split "insuliner" sleeves at terminations.


d. Any cable system used in conjunction with isolated ground circuits shall have 


both an isolated ground conductor and an equipment ground conductor.

G. Stranded Conductor Installation:

1. If Contractor selects stranded conductors for # 10 AWG and smaller, terminate such 
conductors as follows:


a. No stranded conductor may be terminated under a screwhead.  Provide 


insulated terminal lugs for all screw connections equal to Thomas & Betts 

"STA‑KON" type RC with forked tongue and turned up toes.  Installation 


of lugs shall be done with compression tool such as T&B WT‑145C which 

prevents opening of tool until full compression action is completed.


b. Back wired wiring devices shall be of clamp type; screw tightened.  Force fit 


connections not allowed.

H. Accessibility:

1. Electrical equipment requiring service or manual operation shall be accessible.

3.09
FEEDER CIRCUITS

A. Feeders shall be defined as any circuit originating from the distribution panels.
B. All feeder conductors shall be continuous from origin to panel or equipment termination without 
splicing.

C. All feeders shall be conductors pulled into raceways.  Cable systems are not allowed for feeders 
unless specifically indicated.

END OF SECTION

260000 

SECTION 26 56 68 – EXTERIOR ATHLETIC LIGHTING
PART 1 – GENERAL

1.01
SUMMARY     
     A. Work covered by this section of the specifications shall conform to the contract documents, 

engineering plans as well as state and local codes. 
     B. The purpose of these specifications is to define the performance and design standards for Town 
of Barnstable Basketball courts lighting upgrade. The manufacturer/contractor shall submit, for 
approval by owner, and supply lighting equipment to meet or exceed the standards set forth in 
these specifications.
     C. The lighting upgrade will be for the following areas at the Basketball Courts:

1. Two (2) standard basketball courts utilizing existing wood poles
     D. The primary goals of this lighting project are:
1. Light Levels: Selection of appropriate light levels to allow playability for participants.  
Lighting shall also be designed to eliminate off-site glare to adjacent local roadways and interstate highway.

      2. Environmental Light Control: It is the primary goal of this project to minimize spill light and 

glare to the players, spectators and adjoining properties.
1.02
LIGHTING PERFORMANCE
     A. Performance Requirements: 

Playing surfaces shall be lit to an average target light level. Lighting calculations shall be 
developed and field measurements taken on the grid spacing with the minimum number of grid 
points specified below. Average illumination level shall be measured in accordance with the 
IESNA LM-5-04 (IESNA Guide for Photometric Measurements of Area and Sports Lighting 
Installations). Light levels shall be designed to not drop below desired target values from the 
first 100 hours of operation through projected usage when group relamping and lens cleaning is 
required in accordance to IES RP-6-01, Page 5, Maintained Average Illuminance.  Hours of 
usage shall comply with the following:
     B. Mounting Heights: 

To ensure proper aiming angles for reduced glare and to provide better playability, minimum-
mounting heights shall be 50’.
     C. Lighting Methodology:  

There are two methods that will be considered for calculation of the lighting designs for this 
project. The approved Lighting Method #1, automated timed power adjustments, as described 
in C.1 utilizes methodology that adjusts light levels through a series of programmed 
adjustments. The alternate Lighting Method #2, straight depreciation, as described in C.2 uses 
continuous lamp lumen depreciation which is recovered by relamping and cleaning lenses of 
the luminaires.  Light levels shall be designed to not drop below desired target values from the 
first 100 hours of operation through projected usage when group relamping and lens cleaning is 
completed by the owner in accordance the prescribed relamping schedule. IES RP-6-01 
(Maintained Average Illuminance, Page 5).  Scans shall reflect initial design lumens, end of life 
design lumens, recoverable light loss factor (RLLF), and the Coefficient Utilization (CU) for the 
design.   A +/- 10% design/testing allowance is not permitted in the design logic.

1.  Lighting Method #1: Automated Timed Power Adjustments:

a. The lighting system shall use automated timed power adjustments to achieve 

     a lumen maintenance control strategy as described in the IESNA Lighting 

     Handbook 10th Edition, Lighting Controls Section page 16-8: "Lumen 


    maintenance involves adjusting lamp output over time to maintain constant 

    light output as lamps age and dirt accumulation reduces luminaire output. 

    With lumen maintenance control, either lamps are dimmed when new, or the 

    lamp's current is increased as the system ages."


b. Manufacturers bidding an automated timed power adjustment system must 

    provide an independent test report certifying the system meets the lumen 

    maintenance control strategy above and verifying the field performance of the 

    system for the duration of the useful life of the lamp based on lamp 

    
    replacement hours. A licensed professional engineer with outdoor lighting 

    experience shall sign report. If report is not provided at least 10 days prior to 

    bid opening, the manufacturer shall provide the initial and maintained designs 

    called for in this specification under Lighting Method #2: Alternate 


    Manufacturers, section 1.2.C.2. 


c. Project References: Manufacturers bidding any form of Automated Timed 

    Power Adjustment light system must provide a minimum of 10 project 

   
    references within the state of Massachusetts that have been completed within 

    the last 12 months utilizing this exact technology. Manufacturer will include 

    project name, project city, and if requested, contact name and contact phone 

    number for each reference.

	Area of Lighting
	Average Target Light Levels
	Grid Points
	Grid Spacing

	2 Basketball Courts
	20 footcandles
	80
	10’ x 10’


2.  Lighting Method #2 – Continuous Depreciating Light 


a. Light Level Requirements: Manufacturer shall provide computer models and 

    guarantee target light levels to not drop below desired target values from the 

    first 100 hours of operation through projected usage when group relamping 

    and lens cleaning is required in accordance to IES RP-6-01 (Maintained 

    Average Illuminance, Page 5). 

1500w Fixture RLLF Requirements

	Lamp Replacement Interval (hours)
	Recoverable Light Loss Factor (RLLF)

	3,000
	.65



b. The specified maximum Recoverable Light Loss Factor of .65 and 

   
    maintenance/group relamping schedule shall be provided in accordance with 

    recommendations in the Leukos Abstract Volume 6, Number 3, January 2010, 
    page 183-201: “Light Loss Factors for Sports Lighting”, and presented at the 

    2009 IESNA Annual Conference

 For Lighting Method #2, scans for both initial and target light levels are required.

  

1500w Fixture RLLF Requirements

	Lamp Replacement Interval (hours)
	Recoverable Light Loss Factor (RLLF)

	3,000
	.65



c. Independent Test Report: If lamp replacement interval is greater than 3,000 

    hours, manufacturer shall supply an independent test report with lumen 

    depreciation over proposed lamp life.


d. Based on anticipated hours of usage (500 hours per year), Method #2 

 
    systems would require a minimum of 4 group lamp replacements for 10 years.

	Area of Lighting
	Average Initial Light Levels


	Average Target Light Levels 

	Grid Points
	Grid Spacing

	2 Basketball Courts
	30 footcandles
	20 footcandles
	80
	10’ x 10’



e. Revised Electrical Distribution: Manufacturer shall provide revised electrical 

    distribution plans to include changes to service entrance, panel, and wire 

    sizing if increased power exceeds the load capacity of the existing electrical 

    system.

1.03
LIFE CYCLE COSTS
Manufacturer shall submit 10 year life cycle cost calculations as outlined in the required submittal information. To achieve targeted light levels for the life of the system, owners will provide group and spot lamp replacement as well as fixture repairs as shown below for both Method 1 and 2.

	Lighting Method 1 Lamp Replacement
	1.3 Lighting Method 2 Lamp Replacement

	5,000 hour intervals
	3,000 hour intervals


PART 2 – PRODUCT

2.01
SPORTS LIGHTING SYSTEM CONSTRUCTION

     A. Manufacturing Requirements: All components shall be designed and manufactured as a system. All luminaires, wire harnesses, ballast and other enclosures shall be factory assembled, aimed, wired and tested. 
B.. Acceptable manufacturers, or approved equal:

1. Musco Sports Lighting, LLC
     C. Durability: All exposed components shall be constructed of corrosion resistant material and/or coated to help prevent corrosion. All exposed carbon steel shall be hot dip galvanized per ASTM A123. All exposed aluminum shall be powder coated with high performance polyester or anodized. All exterior reflective inserts shall be anodized, coated, and protected from direct environmental exposure to prevent reflective degradation or corrosion. All exposed hardware and fasteners shall be stainless steel of 18-8 grade or better, passivated and coated with aluminum-based thermosetting epoxy resin for protection against corrosion and stress corrosion cracking. Structural fasteners may be carbon steel and galvanized meeting ASTM A153 and ISO/EN 1461 (for hot dipped galvanizing), or ASTM B695 (for mechanical galvanizing). All wiring shall be enclosed within the crossarms, pole, or electrical components enclosure.
     D. System Description: Lighting system shall consist of the following: 

1. Galvanized crossarm assembly for attachment to existing structures. 

2. All luminaires shall be constructed with a die-cast aluminum housing or external hail shroud to protect the luminaire reflector system. 

3. Manufacturer will remote all ballasts and supporting electrical equipment in aluminum enclosures mounted approximately 10’ above grade. The enclosures shall be touch-safe and include ballast, capacitor and fusing with indicator lights on fuses to notify when a fuse is to be replaced for each luminaire. Safety disconnect per circuit for each pole structure will be located in the enclosure.  Integral ballast fixtures will not be accepted.

4. Wire harness complete with an abrasion protection sleeve, strain relief and plug-in connections for fast, trouble-free installation.

5. All luminaires, visors, and crossarm assemblies shall withstand 120 mph winds and maintain luminaire aiming alignment

6. Lightning Protection: Contractor shall supply grounding electrodes, copper down conductors and exothermic weld kits. Electrodes and conductors shall be sized as required by NFPA 780. The grounding electrode shall be not less than 5/8 inch diameter and 8 feet long, with a minimum of 10 feet embedment. Grounding electrode shall be connected to the structure by a grounding electrode conductor with a minimum size of 2 AWG for poles with 75 feet mounting height or less, and 2/0 AWG for poles with more than 75 feet mounting height.

E. Safety: All system components shall be UL listed for the appropriate application.

2.02
ELECTRICAL
      A. Electric Power Requirements for the Sports Lighting Equipment:
1. Electric power: 480 Volt, 3 Phase

2. Maximum total voltage drop: Voltage drop to the disconnect switch located on the poles shall not exceed three (3) percent of the rated voltage. 
B. Energy Consumption: The average kW consumption for the field lighting system shall be 6.72 kW for metal halide fixtures in Lighting Method 1. Lighting Method 2 kW will be defined in Life Cycle calculation chart (1.3) using a RLLF of .65.
C. Revised Electrical Distribution: Manufacturer shall provide, at their cost, revised electrical distribution plans to include changes to service entrance, panel, and wire sizing if using Lighting Method 2.
2.03
STRUCTURAL PARAMETERS
Lighting manufacturer to submit weight and EPA data for the lighting equipment so owner can determine structural adequacy of existing structures and foundations.

PART 3 – EXECUTION

3.01
FIELD QUALITY CONTROL
     A. Delivery Timing Equipment On-Site: The equipment must be on-site 4-6 weeks from receipt of 
approved submittals and receipt of complete order information.
     B.  Illumination Measurements: Upon substantial completion of the project and in the presence of 
the Contractor, Project Engineer, Owner's Representative, and Manufacturer's Representative, 
illumination measurements shall be taken and verified. The illumination measurements shall be 
conducted in accordance with IESNA LM-5-04. For Lighting Method 1, Timed Power 
Adjustment systems, light levels must be measured and exceed the specified target levels. For 
Lighting Method 2, light levels must be measured and meet the specified initial light levels. 
     C. Field Light Level Accountability
1. Light levels shall be designed to not drop below desired target values from the first 100  

hours of operation through projected usage when group relamping and lens cleaning is 

completed by the owner in accordance the prescribed relamping schedule. IES RP-6-01 
(Maintained Average Illuminance, Page 5).
2. Manufacturer/Contractor shall provide to the owner as part of the bid package a new     light meter that will be utilized both for initial light level testing and annual testing of the system.  Initial light test certification at project completion shall be conducted by a third party State of Massachusetts Electrical Engineer (P.E.).  Light meter specification shall be Gossen Mavloux 5032B or 5032C and shall be new and calibrated at time of delivery.

3. The contractor/manufacturer shall be responsible for an additional inspection one year from the date of commissioning of the lighting system and will utilize the owner’s light meter in the presence of the owner.
4. The contractor/manufacturer will be held responsible for any and all changes needed to bring these fields back to compliance for light levels and uniformities. Contractor/Manufacturer will be held responsible for any damage to the fields during these repairs. 

3.02
10 YEAR WARRANTY

Manufacturer shall supply a signed warranty covering the lighting system, excluding fuses and lamps, for 10 years from the date of shipment.  Labor shall be included for 2 years.  Lamps shall be warranted for 2 years for parts, and 1 year for labor.  Manufacturer shall also guarantee the lighting performance to insure that light levels will not drop below target values from the first 100 hours of operation through projected usage when group relamping and lens cleaning is completed by the owner.  This will be in accordance with the prescribed relamping schedule and during the terms of the specified 10-year warranty.   Owner is responsible for the cost of all routine maintenance including lamp replacement and equipment component replacement not covered by the specified warranty.  Warranty may exclude fuses, storm damage, vandalism, abuse and unauthorized repairs or alterations.
SECTION 310000 - EARTHWORK
PART 1 - GENERAL

1.01
RELATED DOCUMENTS

    A. All the Contract Documents and General Provisions of the Contract including, but not limited to   General Conditions and Division 01 Specifications Sections, apply to work of this section.

1.02
SCOPE
    A. The work to be performed entails the trenching of perimeter around the basketball court to install new conduit and branch wiring, backfilling the trench and re-seeding the disturbed area's.
    B. The Work to be performed under this Section shall include furnishing all labor, materials and equipment required to do all the Earthwork and related work as shown on the Drawings or herein specified.  The Work shall further include all appurtenant items not specifically shown or itemized but which are implied or required to complete the Work in accordance with the reasonable intent of the Contract Documents.




1. Site grading




2. Excavation for new construction and backfilling




3. Re-grading of disturbed areas




4. Filling and compacting of all areas where excavation occurs




5. Excavation and backfill for utility work. 



            6. Excavation for any new subsurface equipment, structure, footing, slab, or light pole base or any other excavation which is required to accomplish the Work described in the Drawings or Specifications.



7. Hauling and disposal of all debris not approved to be left on the site as fill.




8. Stripping and stockpiling top soil for reuse.

1.03
RELATED WORK
     A. Carefully examine all of the Contract Documents for requirements that affect the work of this Section.  Other specifications that directly relate to the work of this section include, but are not limited to, the following:




1. Section 260000 - ELECTRICAL

1.04
SUBMITTALS 
     A. Submit for approval:



1. Topsoil analysis



2. Seed Mix



3. Fertilizer
1.05
SUBSURFACE CONDITIONS
     A. Call Dig-Safe. Protect all pipe lines, sewers, drains, poles, wiring, and the like that interfere in any way with the work whether or not they are specifically shown on the Drawings.  Notify the proper authorities that items are protected, supported, and/or relocated as necessary to adjust them to the new work.

     B. Verify inverts and locations of all existing utilities having a direct bearing on the work of this Section prior to installation of any work of this Section.  Transmit above information to the Owner who shall make any alterations to the Contract Drawings as required by the existing conditions.

     C. The Town of Barnstable requires a "Road Opening Permit" for any excavating activity. ROP's can be acquired at the Highway Division, 382 Falmouth Rd. Hyannis, MA. Contact: Frank Schlegel.
     D. No extra compensation will be made for compliance with the above.
1.06
INTERPRETATION OF SITE CONDITIONS
     A. During the course of construction, all interpretations of soil conditions, classification of materials and soil suitability, determine acceptability of methods and soil suitability, determining acceptability of methods and equipment to carry out the intent of the Specifications, shall be made by the Owner.  The decision of the Owner shall be final and binding on the Contractor.

1.07
DEFINITIONS
     A. "Piping" includes, in addition to pipe, all fittings, valves, supports, and other accessories relating to such piping.

     B. "Invert" means the elevation datum at the inside bottom of pipe or channel.

                C. "Fill" and "Backfill" shall be, for the purpose of this Specification, considered interchangeable terms and shall mean material to be used to bring existing or construction grades up to finish grade levels.

     D. All excavation, except rock excavation, including paving and paving foundations, is "earth" insofar as excavation and removal of material is concerned.

     E. "Trench" shall be defined as an excavation of any length where the width is less than twice the depth.  All other excavations shall be classed as open.

     F. "Building area" shall mean the area within the limits of the foundation walls and the area five (5) feet immediately surrounding these limits.

1.08
CODES, ORDINANCES AND PERMITS

     A. The Specification requirements shall be adhered to where they are in excess of the minimum requirements of the rules of the "Governing Authorities".

     B. Obtain all required Certificates of Inspection for work and deliver same to the Owner for approval before request for acceptance and final payment of the work.

1.09
CONTRACT DOCUMENTS
     A. It is the intention of these Specifications and Drawings to call for finished work, tested, and ready for operation.  Any apparatus, appliance, material, or work not shown on the Drawings, but mentioned in the Specifications, or vice versa, or any incidental accessories necessary to make the work complete and perfect in all respects and ready for operation, even if not particularly specified, shall be furnished, delivered, and installed under this Section without additional expense to the Owner.

     B. The Drawings are generally diagrammatic and are intended to convey the scope of work and indicate general arrangement of equipment, conduits and piping.  The locations of all items shown on the Drawings or called for in the Specifications that are not definitely fixed by dimensions or invert elevations are approximate only.  If directed by the Owner, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of the other trades or for proper execution of the work.

1.10
CLEANING AND PROTECTION
     A. Protect all materials and equipment during shipment, on-site storage and installation to prevent damage for the life of the project.  Assume full responsibility for all work herein installed until final acceptance of the project.

                 B. Keep the job site free from accumulations of waste material or rubbish caused by this operation.  At the completion of the work, remove all rubbish, tools, construction equipment, and surplus materials from the job site and leave the premise in a clean condition.

     C. Active utilities shall be adequately protected from damage and removed or relocated only as indicated or specified.  Inactive and abandoned utilities encountered in excavation and grading operations shall be removed, plugged, or capped unless noted otherwise.  Report in writing to the Owner, the locations of such abandoned utilities.

     D. The Contractor shall keep adjacent roads clean at all times during construction.  Street sweeping shall be carried out as required.  Maintain dust control measures.

     E. No excavated area for utility structures or conduits shall be left open overnight.  All excavated areas must be backfilled before end of work day.
     F. Coordinate delivery of borrow topsoil such that it is placed as delivered and no stockpiling is required.
1.11
MEASUREMENTS AND PAYMENT
     A. Excavation and removal of rock shall be paid for as an extra only after removal of such materials has been authorized by the Owner.  The quantities of excavation and removal involving an extra or other adjustment of the Contract price shall be subject to measurement verification and approval by the Owner prior to the removal of such materials.

     B. Payment Lines:  The following payment lines shall be used to determine changes in volume of materials to be excavated or removed or both.



1. Utility Structures:  One foot outside of the outer walls and six inches below the bottom of the structures.  Measure banks of excavation vertically.



2. Utility Trenches:  Width shall be the outside diameter of the pipe or ductbank plus two feet.  Maximum depth shall not exceed six inches below the bottom of the pipes, etc.  Banks or trenches shall be vertical.

     C. Prior to starting work, supply to the Owner, Insurance coverage with limits as indicated in the General Conditions.

PART 2 - PRODUCTS

2.01
MATERIALS
     A. Obtain off-site material as herein specified consisting of clean granular material from off-site Borrow Pits as approved by the Owner prior to trucking to the site.



1. Maintain borrow source material in a clean condition, uncontaminated by organic soils or other deleterious materials.  If borrow material from the cut sectors is stockpiled, such stockpiles shall be suitable protected, drained, and maintained to insure full availability of the materials.



2. Material weighing less than 100 lbs. per cubic foot (maximum laboratory dry weight) is not acceptable as fill material.  Placed material shall be free of all objectionable material such as leaves, grass, and roots.
2.02
TOPSOIL BORROW

     A. Shall be a sandy loam, or fine sandy loam, with a minimum of 70% sand content by weight, taken from the A or Ap horizon. Borrow topsoil shall not contain materials harmful to plant life, be clean, fertile, friable, and well draining. All topsoil to be free of any subsoil earth clods, sods, stones over 1" in any dimension, sticks, roots, weeds, litter and other deleterious material. Topsoil shall be uniform in quality and texture and contain organic matter and mineral elements necessary for sustaining healthy plant growth.
     B. Topsoil shall have the following optimum ranges unless otherwise approved by the Owner.


1. Organic Matter Content: 3 - 7%
2.03
ORDINARY BORROW

     A. Any non-plastic friable material free from organic or other deleterious material having a maximum stone size of 6 inches.



Sieve Size

% finer by weight


6 inch


100



3/4 inch

60-100



No. 4


20-85



No. 200

0-30

2.04
GRANULAR FILL

     A. Wherever granular fill is called for in the Drawings or Specifications, the material shall be brought from off-site sources and shall be free of ice, snow, sod, rubbish, or other deleterious material and conform to the following gradation:



Sieve Size

% finer by weight


6 inch


100



No. 10


30-95



No. 40


0-70



No. 200

0-10
2.05
LAWN PRODUCTS
     A. Lawn seed mixture shall be fresh, new crop seed. Seed may be mixed on site by an appropriate method on site or may be mixed by the dealer. If seed is mixed onsite, each variety will be delivered in the original containers.
    B. Seed mix shall be used in all disturbed areas. Seed mix shall be composed of the following:
TYPE OF SEED


PERCENT BY WEIGHT
Perennial Ryegrass



30%


    50% Manhattan


    50% Saturn

Fine Leaf or Creeping Fescue


25%


    50% Pennlawn



    50% Jamestown II

Kentucky Bluegrass



45%


    50% Glade



    50% Cobart

PART 3 - EXECUTION

3.01
ENVIRONMENTAL CONTROLS

     A. Prior to commencement of any work, provide the Owner with detailed drawings, reports, etc., as required to adequately define proposed methods to protect the environment of the project and the surrounding area in accordance with local, state, and federal regulations and as herein described. 

     B. Be responsible for and maintain, during the course of operations on the project, existing drainage ways both into and from the project.  All proposed drainage systems, as shown on the project plans, or which may be required during the course of the work, shall be maintained functional at all times.  The exposed areas of sub-grade in both cut and fill sectors shall be graded to positively drain.  In impounded surface water areas, no additional fill material shall be placed.  Failure to maintain positive drainage of the sub-grade shall be adequate cause for the Owner to order temporary suspension of the work.

     C. Provide and maintain, for the entire course of the operations of the project, erosion and silt control measures to prevent the intrusion of any silt, oil, chemical, or other pollutants to any downstream drainage way, conduit, stream, etc., or abutting property beyond the project limit lines.  In the event of failure to comply, the Contractor assumes the cost of all damages resultant there from.

     D. Provide for the control of dust to the satisfaction of the Owner.  

3.02
REFERENCE POINTS

     A. Locate and maintain bench marks, monuments, and other reference points.  If destroyed or disturbed, place as directed by the Owner and/or local and state authorities.

3.03 
EQUIPMENT
     A. All Earth Work under this Section shall be performed with earth moving equipment capable of efficiently completing the scope of the work and subject to the approval of the Engineer.

3.04
PROTECTION OF SUBGRADE

     A. The Contractor shall employ special measures as herein specified and/or as directed in the field by the Owner to avoid disturbing the strength of the natural sub-grade in an approved manner shall be made during the course of the construction.

     B. Provide and operate pumps or other equipment as necessary, to keep excavation free from water at all times, until succeeding operations are begun.

     C. As original ground surface is worked and fill is added, daily provisions shall be made for drainage of surface water away from the exposed sub-grade.

     D. Properly compact layers of sub-grade fill as soon as they are placed.

3.05
ROUGH GRADING

     A. If field conditions cause yardage to change for any reason, dispose of or furnish all fill as required at no cost.  
     B. The finished sub-grade surface shall be protected from the action of the elements.  Any settlement or washing out that may occur from that, or any other cause prior to the acceptance of the work shall be repaired, and grades, re-established to the required elevations and slopes to match existing grades
     C. During the performance of rough grading operations, the sub-grade shall be examined critically and any areas discovered which, in the opinion of the Owner, are soft and unstable, shall be excavated to such depths as may be necessary to insure satisfactory supporting properties.  These areas of excavation shall be backfilled immediately and shall be brought back to the elevation of the surrounding area with approved fill material and in accordance with the earth fill construction procedure.
3.06
SHAPING AND GRADING OF SUBSOIL AT ALL LAWN AREAS
     A. After rough grading has been completed, shape and grade lawn sub-grade areas to match existing lawn area.  Provide all shaping adjustments at no additional cost to the Owner.
     B. Remove all sticks, stones or foreign material one (1) inch or greater in dimension from the surface of the sub-grade. Remove debris and stone off site.
3.07
FILLING AND COMPACTION
     A. After the clearing and stripping of topsoil and removal of debris and other deleterious material, the areas to receive fill shall be drained and/or pumped free of all standing water.

     B. Fill shall not be placed upon frozen sub-grade within building limits or below pavements where raise in grade is less than 3 feet.  Overnight frost, not more than 2 inches thick, shall be broken up by cleats or crawler or other acceptable means prior to placing fill.

     C. Fill may be placed upon frozen sub-grade in landscaped areas or below pavement where raise in grade exceeds 3 feet provided that:



1.
All snow is removed.



2.
All free ice or water is removed first.

     D. The following are minimum procedures to be utilized in the placing and compaction of all fill.  The final compaction methods shall be subject to the approval of the Owner.  Critical areas are defined as all fill below building limit lines and the upper most 12 inches of sub-grade under parking lot, bank-run gravel under paving, and base course under paving.  Less critical areas are those under landscaped areas and below 12 inches under the paved areas.


1. Compaction Method: Hand operated vibratory plate or light roller (in confined areas only)




a. Maximum Stone Size: 2"




b. Maximum Loose Lift Thickness:  Critical areas - 4", less critical areas - 6"




c. Minimum # of Passes:  Critical Areas – 4, less critical areas - 4



2. Compaction Method:  Hand operated vibratory drum rollers weighing at least 1000#, or light crawler tractor (in confined areas only)




a. Maximum Stone Size:  4"




b. Maximum Loose Lift Thickness:  Critical Areas - 6", less critical areas - 8"




c. Minimum # of Passes:  Critical areas – 4, less critical areas - 4



3. Compaction Method:  Light vibratory drum roller min. wt. @ drum:  3000#; min. dynamic 

       force:  10,000#




a. Maximum Stone Size:  6"




b. Maximum Loose Lift Thickness:  Critical areas - 12", less critical areas - 12"




c. Minimum # of Passes:  Critical areas - 4, less critical areas - 2.

     E. The following compaction requirements shall apply, in each case expressed as percentage of maximum dry density achieved by laboratory ASTM Modified Proctor Method D1557:



1. Landscaping areas








90%

     F. The moisture content of placed material shall not deviate from the optimum by more than 2 percent.  Moisture content of any material which displays pronounced deformation under construction equipment shall not exceed the optimum. Care shall be taken to avoid trapping water within the fill.

     G. The fill and borrow areas should be maintained in a freely draining conditions at all times.  Proper drainage shall be provided for any water or springs which may be encountered.
     H. Frozen fill shall not be placed nor shall any acceptable fill be placed on frozen or snow covered surface.
     I. All cut areas shall be rolled and compacted to produce a compaction equal to that of the filled areas.  If soft, yielding material is encountered in cuts, or in fills as a result of trapping water, and cannot be satisfactorily stabilized by moisture control and compaction, the unstable material shall be excavated to the depth required by the Owner.  The excavation shall then be filled with suitable material and compacted in accordance with the requirements outlined above.

3.08
SUBGRADE PREPARATION

     A. After the sub-grade is compacted to the specified requirements, the sub-grade shall be fine graded to within 1/10 of a foot of the required elevations. 

     B. Proof roll with vibratory drum roller 10,000 lbs. with minimum of two complete coverage in each direction.

     C. Any suspect areas revealed by proof rolling shall be investigated by backhoe excavation.  Deficiencies shall be corrected as directed by the Owner.

3.09
EXCAVATION

     A. Excavate properly to provide sufficient work space to permit the placing, inspection, and completion of the work embraced in the completion of the Project.  Excavations shall be made to elevations and dimensions indicated on the drawings, and shall include the removal of unusable earth and debris.  All pumping, drainage, bailing, and shoring where such is required, shall be included.

     B. Excavated materials not required or not suitable for backfilling and rough grading, and debris, shall be removed from the site at no additional cost to the Owner.

3.10
BACKFILLING 
     A. Backfill as soon as permanent work has been completed.
3.11
EXCAVATION AND BACKFILLING FOR UTILITIES
     A. Excavate and backfill for all underground utilities and structures.

     B. Utilities shall not be laid directly on ledge or boulders or remains of old foundation or structure.  This material shall be removed to a minimum of 6 inches below the utilities and backfilled and compacted as hereinafter specified.

     C. In general, the width of trenches shall be kept to a minimum and in the case of piping shall not exceed the sum of the pipe o.d. plus 2' - 0" to at least 12 inches above the pipe.  Trench walls may be cut back from 12 inches above the pipe to sub-grade.

     D. Excavation shall be carried to 6 inches below utility or structure and to the required line or grade. Machine excavation will be permitted.
     E. Backfilling within the area of the utility work shall be carried to the lines and levels required for the grades shown on the drawings and as specified.  Backfilling shall not be started until conditions have been inspected and approved by the Owner, nor any fill placed until structural members involved have sufficient strength to withstand the pressure to be imposed.

     F. Fill material shall be as detailed on the drawings, placed in the dry horizontal layers and approved of each layer shall be obtained from the Owner before proceeding with the next.  Each layer shall be compacted to 95% of maximum dry density and at a water content equal to optimum water content plus-or-minus 2%.  

     G. Backfill trenches only after pipe has been inspected, tested, and locations of pipes and appurtenances have been recorded.  Backfill by hand around pipe and for a depth of 2 feet above the pipe, and tamp firmly in waters not exceeding 6 inches in thickness, taking care not to disturb the pipe.  Compact the remainder of the backfill, in maximum 9 inch layers, thoroughly with a rammer of suitable weight, or approved mechanical tampers to a minimum relative density of 95%.  Trenches shall not be left open overnight.

     H. Backfill material for utility structure shall be placed symmetrically on all sides, in 9 inch layers.  Each layer shall be compacted with mechanical or hand tampers to a minimum relative density of 95%.  Excavated areas for structures shall not be left open overnight.
3.12
TOPSOIL SPREADING
     A. Do not apply topsoil to the prepared sub-grade without approval from the Owner. No vehicular traffic will be allowed on finish sub-grade. Topsoil shall not be delivered or worked in a frozen or muddy condition.
     B. Uniformly distribute and spread topsoil over graded lawn areas to conform smoothly to existing lawn area. All lawn to have a minimum of six inches (6") of topsoil after compaction. All approved stockpiled topsoil is to be spread unless otherwise directed by the Owner. Maintain consistent depth's of material throughout the project area. Do not disturb approved sub-grade.
     C. Topsoil shall be spread in (2) two equal lifts. Bottom lift shall be thoroughly mixed with the loosened sub-grade mix by disking, harrowing, or other approved method.
     D. Place topsoil only when it can be immediately followed  by lawn development operations.
     E. Re-supply and place topsoil to eroded, settled or damaged areas until all lawn areas are stabilized. 
3.13
SEEDING
     A. Seed shall be applied by hand or broadcast spreader to provide uniform distribution of seed. Seed shall be lightly raked in to a depth of 1/2" to 1". Roll seeded areas with a water ballast or similar roller.

     B. Seeding before April 15, or after November 1, of any year shall be re-applied during the growing season to insure adequate cover of the area. Seed Mix shall be applied as recommended by the Manufacturer.
     C. Water seeded area daily with 1/4" of water. Apply complete coverage to insure proper germination/root growth conditions. Adjust watering requirement as required at request of the Owner and after a full ground cover has been achieved.
END OF SECTION
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